FAST
Data
Manual

%
Q
-
@
2




Signetics Data
Manual
FFFFFFFFFFFF 1987

FAST:
The World’s

Lleading
High-Performance

TTL Family



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

LIFE SUPPORT APPLICATIONS

Signetics' Products are not designed for use in life support appliances, devices, or
systems where malfunction of a Signetics Product can reasonably be expected to
result in a personal injury. Signetics' customers using or selling Signetics' Products
for use in such applications do so at their own risk and agree to fully indemnify
Signetics for any damages resulting in such improper use or sale.

Signetics registers eligible circuits under
the Semiconductor Chip Protection Act.

@© Copyright 1987 Signetics Corporation

All rights reserved.



Signetics

FAST Products

June 1987

Preface

Signetics would like to thank you for your interest in our FAST product line. Because of its wide
customer acceptance, FAST has become the world's leading high-performance logic family.
We are proud to participate in and contribute to the dynamic growth of this product family. With
over 150 part types released to production, Signetics now offers the broadest selection of
FAST products.

Each data sheet contained in this manual is designed to stand alone and reflect the latest DC
and AC specifications for a particular product. Several changes differentiate these data sheets
from previous ones. First, all reference to military product has been deleted, specifically, to
reflect recent government requirements imposed by Revision C of MIL-STD 883, including the
general provisions of Paragraph 1.2. Specifications for military-grade FAST products are
available in the latest Military Products Data Manual available from your nearest Signetics
Sales Office, sales representative, or authorized distributor. Second, each commercial 74F
product is specified over a 10% V¢ range, for both AC and DC parameters. Additionally, DC
specifications for Voy and Vo are provided over the 5% Vg range.

This 1987 FAST Data Manual updates a large number of data sheets which were "' preliminary"
in the 1986 Manual, and adds other newly defined products.

Features of this data manual include:

® Updated Availability and Functional Cross-Reference Guides

® An expanded Circuit Characteristics Section

® A User's Guide

® Selected Application Notes

® An expanded chapter on Surface Mounted Devices (SMD) and an Application Note
on Thermal Considerations in SMD

® An expanded section on package outlines

New FAST part types are being released continuously. As you see new product announce-
ments, please contact your nearest Signetics Sales Office, sales representative, or authorized
distributor for the latest technical information.

In addition to FAST, Signetics Standard Products Division offers the industry's broadest line of
commercially available Logic Products, spanning a wide speed/power spectrum from ECL
(100K/10K) to TTL (74, 74LS, 74S, 74ALS, 8T, and 8200) to CMOS (4000 Series, 74HC/HCT,
74AC/ACT). Information on these product lines is also available from your nearest Signetics
Sales Office, sales representative, or authorized distributor.

Signetics Standard Products Division — Logic Products
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Definition

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

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

Data Sheet
Identification Product Status
/) or In Design
4 P Product
Product Specification Full Production

This data sheet contains Final Specifications Signetics
reserves the nght to make changes at any time without
notice in order to improve design and supply the best
possible product.
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THE HIGH-SPEED LOGIC OF
THE '80s

Product Description

Signetics has combined advanced ox-
ide-isolated fabrication techniques with
standard TTL functions to create a new
family designed for the '80s. The high
operating speeds of FAST can push
system operating speeds into areas pre-
viously 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 require-
ments.

FAST circuits are pin-for-pin replace-
ments for 74S types, but offer dissipa-
tion 3-4 times lower and higher operating
speeds. Existing systems can achieve
much lower power and improved perfor-

74F FAST TIL
Introduction

mance by replacing the 74S types with
the corresponding FAST devices.

The input structure provides better noise
immunity because of higher thresholds,
while the oxide-isolation and new circuit
techniques create devices that have less
variation with temperature or supply volt-
age than existing TTL logic families.
Signetics guarantees all AC parameters
under realistic system conditions -
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
outputs to prevent negative overshoots.
High input breakdown voltages allow
unused inputs to be tied directly to Vo
without pull-up resistors.

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

FEATURES

e 3ns propagation delays

e 4m w/gate power dissipation

o Guaranteed AC performance over
temperature and extended Vc¢c
Range: 5V *10%

e High-impedance NPN base input
structure on many types for
reduced bus loading in Low state
(i = 20uA)

e Standard TTL functions and
pinouts

© Replacement for ''S" types...1/4
the power

e Designer's choice for new
system designs
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Introduction 74F FAST TIL
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Ordering
Information

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

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

ORDERING CODE EXAMPLES
74F240 N

|— Package Style

Device Number

TEMPERATURE DEVICE
RANGE NUMBER PACKAGE STYLE
N = Plastic DIP
Commercial Range D = Plastic S.0. DIP
0°C to 70°C 74FXXX (surface mounted)
A = Plastic Leaded Chip Carrier
Military Range .
_55°C 1o 125°C See Military Products Data Manual
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Availability
Guide

DEVICE DESCRIPTION iy DEVICE DESCRIPTION vy
74F00 Quad 2-Input NAND Gate A 74F151 | 8-Input Multiplexer A
74F02 Quad 2-Input NOR Gate A 74F151A | 8-Input Multiplexer A
74F04 Hex Inverter A 74F153 | Dual 4-input Multiplexer A
74F08 Quad 2-Input AND Gate A 74F154 | 1-of-16 Decoder/Demultiplexer A
74F10 Triple 3-Input NAND Gate A 74F157 | Quad 2-Input Multiplexer, NINV A
74F11 Triple 3-Input AND Gate A 74F157A | Quad 2-Input Multiplexer, NINV A
74F13 Dual 4-Input NAND Schmitt Trigger A 74F158 | Quad 2-Input Multiplexer, INV A
74F14 Hex Inverter Schmitt Trigger A 74F158A | Quad 2-Input Multiplexer, INV A
74F20 Dual 4-Input NAND Gate A 74F161A | 4-Bit Binary Counter, Asynch Reset A
74F27 Triple 3-Input NOR Gate A 74F162A | BCD Decade Counter, Synch Reset A
74F30 8-Input NAND Gate A 74F163A | 4-Bit Binary Counter, Synch Reset A
74F32 Quad 2-Input OR Gate A 74F164 | 8-Bit Serial-In Parallel-Out Shift Register A
74F37 Quad 2-input NAND Buffer A, 74F166 | 8-Bit Serial/Parallel-In, Serial Out Shift A
74F38 | Quad 2-Input NAND Buffer (O.C.) A Register
74F40 | Dual 4-Input NAND Buffer A 74F168 4-22):::; nggtaatg)o Decade Synch A
74F51 | Dual 2-Wide Sinput, 2:Wide Znput A 74F160 [ 431 Up/Down Binay Synch Gounter A
74F64 4-2-3-2 Input AND/OR Invert Gate A 74F173 | Quad D Flip-Flop (3-State) A
74F74 | Dual D-Type Flip-Flop A 74F174 | Hex D Flip-Flop with Master Reset A
74F83 4'?&512?’%()@1‘?%& Fast Carry A 74F175 | Quad D Flip-Flop with Master Reset A
74F85 4-Bit Magnitude Comparator A 74F181 | 4-Bit Arithmetic Logic Unit A
74F86 | Quad 2-Input Exclusive-OR Gate A 74F182 | Cany Look-Ahead Generator A
74F109 DuFa|_ JK Positive Edge Triggered A 74F189 64(38 i;t:taer;dom Access Memory 2H &7
lip-Flop
74F112 Dua! JK Negative Edge Triggered A 74F190 Asgr;gl; d:reg::t:;lre Up/Down BCD A
Flip-Flop
74F113 | Dual JK Negative Edge Triggered A 74F191 | Asynch Presettable 4-Bit Binary A
Flip-Flop Without Reset Up/Down Counter
74F114 | Dual JK Negative Edge Triggered A 74F192 SySct;DPresenable BCD Decade A
Flip-Flop p/Down Counter
74F125 | Quad Buffer (3-State) A 74198 SVS;'/‘D':"::egz':te‘:'B" Binary A
74F126 | Quad Builer (5 State) A 74F194 | 4-Bit Bidirectional Universal Shift A
74F132 | Quad 2-Input NAND Schmitt Trigger A Register
74F133 | 13-Input NAND Gate A 74F195 | 4-Bit Parallel Access Shift Register A
74F138 | 1-of-8 Decoder/Demultiplexer A 74F198 | 8-Bit Bidirectional Universal Shift A
74F139 | Dual 1-of-4 Decoder/Demultiplexer A Register
74F148 | 8-Line to 3-Line Priority Encoder A 74F199 | 8-Bit Parallel Access Shift Register A
74F240 | Dctal Bus/Line Driver, INV (3-State) A
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DEVICE DESCRIPTION iy DEVICE DESCRIPTION AYRILA-

74F241 | Octal Bus/Line Driver, NINV (3-State) A 74F382 | 4-Bit Arithmetic Logic Unit A

74F242 | Quad Bus Transceiver, INV (3-State) A 74F385 | Quad Serial Adder/Subtractor A

74F243 | Quad Bus Transceiver, NINV (3-State) A 74F393 | Dual 4-Bit Binary Ripple Counter A

74F244 | Octal Bus/Line Driver, NINV (3-State) A 74F395 | 4-Bit Cascadable Shift Register (3-State) A

74F245 | Octal Bus Transceiver (3-State) A 74F398 | Quad 2-Port Register with A

74F251 | 8-Input Multiplexer (3-State) A Complementary Outputs

74F251A | 8-Input Multiplexer (3-State) A 74F399 | Quad 2-Port Register with True Outputs A

74F253 | Dual 4-Input Multiplexer (3-State) A 74F412 | Octal Multi-Mode Buffered Latch A

74F256 | Dual 4-Bit Addressable Latch A 74F432 | Octal Multi-Mode Buffered Latch A

74F257 | Quad 2-Input Multiplexer, NINV (3-State) | A T v Fg‘g aﬁi‘;"e'am' A

74F257A | Quad 2-Input Multiplexer, NINV (3-State) A 74F456 | Octal Buffer w/Parity Generator A

74F258 | Quad 2-Input Multiplexer, INV (3-State) A Checker, NINV (3-State)

74F258A | Quad 2-Input Multiplexer, INV (3-State) A 74F521 | Octal Comparator A

74F259 | 8-Bit Addressable Latch A 74F524 | 8-Bit Register Comparator (O.C.) A

74F260 | Dual 5-Input NOR Gate A 74F533 | Octal Inverting D Latch (3-State) A

74F269 | 8-Bit Bidirectional Binary Counter A 74F534 | Octal Inverting D Flip-Flop (3-State) A

(@-State) 74F537 | 1-0-10 Decoder (3-State) A

74F278 | Octal D Flip-Flop A 74F538 | 1-0t-8 Decoder (3-State) A

74F200A | 8- Odd/Bven Parity Generator/ A 74F539 | Dual 1-o0f-4 Decoder (3-State) A

74F2808 | 9-Bit Odd/Even Parity Generator/ A 74FS40 | Octal Inverting Buffer (3-State) A

Checker

74F283 | 4-Bit Binary Adder with Fast Carry A 74F541 O?::azlzuﬂer (3-State) Broadside Pinout A

74F298 | Quad 2-Input Multiplexer with Storage A 74F543 | Octal Transparent Bidirectional Latch, A

74F299 | Octal Shift/Storage Register (3-State) A NINV (3-State)

74F322 | Octal Shift/Storage Register (3-State) A 74F544 | Octal Transparent Bidirectional Latch, A

74F323 | Octal Shift/Storage Register (3-State) A INV (3-State)

74F350 | 4-Bit Shifter (3-State) A 74F545 | Octal Bus Transceiver (3-State) A

74F352 | Dual 4-Input Multiplexer (inverted '153) A 74F547 0‘2::1 [iii‘;‘ii:gg:: w/Addr Latches A

74F353 Du(:ail_s:;ltr; F)’Ut Multiplexer (inverted '253) A 74F548 | Octal Decoder/Multiplexer with A
Acknowledge

74F365 Heégg:;’ with Common Enable A 74F550 | Octal Registered Transceiver with 2H 87
Status Flags, NINV (3-State)

74F368 He():;'ls?t\::)er with Common Enable A 74F551 | Octal Registered Transceiver with 2H 87
Status Flags, INV (3-State)

74F367 | Hex Buffer, 4-Bit and 2-Bit (3-State) A 74F552 | Octal Registered Transceiver with Parity | 2H 87

74F368 | Hex Inverter, 4-Bit and 2-Bit (3-State) A and Status flags (3-State)

74F373 | Octal D Latch (3-State) A 74F563 | Octal D Latch (3-State) Broadside 2H 87

74F374 | Octal D Flip-Flop (3-State) A Pinout ":.533

74F377 | Octal D-Type Flip-Flop with Enable A 74F564 0‘;‘;'0& '1‘;;:4'” (3-State) Broadside 2H 87

74F378 | Hex D Flip-Flop with Enable A 74F568 | 4-Bit Decade Up/Down Counter A

74F379 | Quad D Flip-Flop with Enable A (3-State)

74F381 | 4-Bit Arithmetic Logic Unit A 74F569 | 4-Bit Binary Up/Down Counter A
(3-State)
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AVAILA- AVAILA-
DEVICE DESCRIPTION BILITY DEVICE DESCRIPTION BILITY
74F573 | Octal D Latch (3-State) Broadside 2H 87 74F670 | 4 X 4 Register File (3-State) 2H 87
Pinout 'F873 74F673A | 16-Bit Serial-In, Serial/Parallel-Out Shift | 2H 87
74F574 | Octal D Flip-Flop (3-State) Broadside 2H 87 Register (3-State)
Pinout 'F374 74F674 | 16-Bit Serial/Parallel-In, Serial-Out Shift | 2H 87
74F579 | 8-Bit Up/Down Counter, Common /0 A Register (3-State)
5-State) 74F675 | 16-Bit SenialIn, Serial/Parallel-Out Shift | 2H 87
74F582 | 4-Bit BCD Arithmetic Logic Unit A Register (3-State)
74F583 | 4-Bit BCD Adder A 74F676 | 16-Bit Serial/Parallel-In, Serial-Out Shift A
74F588 | GPIB Compatible Octal Transceiver A Regsster (3-State)
74F595 | 8-Bit Shift Register with Output Latch 2H 87 7AF711_| Quint 2-Input Multiplexer 2H 87
74F597 | 8-Bit Shift Register with Input Latch 2H 87 74F712 | Quint 3-Input Multiplexer 2H &7
74F598 | 8-Bit Shift Register with Input Latch 2H 87 74F723 | Quad 3-Input Multiplexer 2H 87
74F604 | Dual 8-Bit Latch (3-State) A 74F725 | Quad 3-Input Multiplexer 2H 87
74F605 | Dual 8-Bit Latch (O.C.) A 74F732 | Quad Data Multiplexer, NINV 2H 87
74F620 | Octal Bus Transceiver, INV (3-State) A 74F733 | Quad Data Multiplexer, INV 2n 87
N 74F764 | DRAM Dual Ported Controller with A
74F621 | Octal Bus Transceiver, NINV (O.C.) A Latch (100 MHz)
74F622 | Octal Bus Transceiver, INV (O.C) A 74F764A | DRAM Dual Ported Controller with A
74F623 | Octal Bus Transceiver, NINV (3-State) A Latch (150 MHz)
74F630 | Memory Error Detector/Corrector 2H 87 74F764-1 | DRAM Dual Ported Controller with A
(3-State) Latch
74F631 | Memory Error Detector/Corrector (O.C.) 2H 87 74F765 | DRAM Dual Ported Controller without A
74F640 | Octal Bus Transceiver, Inverting A Latch (100 MHz)
(3-State) 74F765A | DRAM Dual Ported Controller without A
74F641 | Octal Bus Transceiver (O.C.) A Latch (150 MHz)
74F642 | Octal Bus Transceiver, Inverting (O.C.) A 74F765-1 DI?-:::ghDual Ported Controller without A
74F646 0?::\]3 u(z;::\es)celver and Register, A 74F779 | 8-Bit Up/Down Counter, Common 1/0 A
(3-State)
74F647 | Octal Bus Transceiver and Register, A 74F786 | a-Input Asynchronous Bus Arbiter A
NINV (0.C)
74F648 | Octal Bus Transceiver and Register, A 74F804 | Hex 2-Input NAND Driver 2H 87
INV (3-State) 74F805 | Hex 2-Input NOR Driver 2H 87
74F649 | Octal Bus Transceiver and Register, A 74F808 | Hex 2-Input AND Driver 2H 87
INV 0C) 74F821 | 10-Bit Register, NINV (3-State) 2H 87
74F651 | Octal Bus Transcewver and Register, A
INV (3-State) 74F822 | 10-Bit Register, INV (3-State) 2H 87
74F652 | Octal Bus Transceiver and Register, A 74F823 | 9-Bit Register, NINV (3-State) 2H 87
NINV (3-State) 74F824 | 9-Bit Register, INV (3-State) 2H 87
74F653 | Octal Bus Transceiver and Register, A 74F825 | 8-Bit Register, NINV (3-State) 2H 87
INV (0.C) 74F826 | 8-Bit Register, INV (3-State) 2H 87
74F654 | Octal Bus Transceiver and Register, A 74F827 | 10-Bit Buffer, NINV (3-State) A
NINV (0.C)
74F655A | Octal Inverting Buffer w/Parity Gen-Chk. | A 74F828 | 10-Bit Buffer, INV (3-State) A
(3-State) 74F832 | Hex 2-Input OR Driver 2H 87
74F656A | Octal Buffer w/Parity Generator-Checker A 74F835 | Microprogram Sequence Controller 2H 87
(&-State) 74F841 | 10-Bit Latch, NINV (3-State) A
74F657 | Octal Bus Transceiver w/Parity A 74F842 | 10-Bit Latch, INV (3-State) A

Gen-Chk. (3-State)
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AVAILA- AVAILA-
DEVICE DESCRIPTION BILITY DEVICE DESCRIPTION BILITY
74F843 | 9-Bit Latch, NINV (3-State) A 74F1764 | 1 MBit DRAM Dual Ported Controller 2H 87
74F844 | 9-Bit Latch, INV (3-State) A w/Latch
74F845 | 8-Bit Latch, NINV (3-State) A 74F1764A | 1 ‘I'\VA/BthatE:lAM Dual Ported Controller 2H 87
74F846 | 8-Bit Latch, INV (3-State) A 74F1765 | 1 MBit DRAM Dual Ported Controller 2H 87
74F861 | 10-Bit Transceiver, NINV (3-State) A w/o Latch
74F862 | 10-Bit Transceiver, INV (3-State) A 74F1765A | 1 MBit DRAM Dual Ported Controller 2H 87
74F863 | 9-Bit Transceiver, NINV (3-State) A w/o Latch
74F864 | 9-Bit Transceiver, INV (3-State) A 74F2952 Ocit:'lstF;fg;stered Transceiver, NINV 2H 87
74F881 | 4-Bit Arithmetic Logic Unit/Function A 74F2953 | Octal Registered Transceiver, INV 2H 87
Generator
(3-State)
74F882 |92 Bit Look-Ahead Carry Generator A 74F3037 | Quad 2-Input 309 Transmission Line A
74F1240 | Octal Buffer (3-State) Light Load 'F240 A Driver, NINV
74F1241 | Octal Buffer (3-State) Light Load 'F241 A 74F3038 | Quad 2-Input 302 Transmission Line A
74F1242 | Quad Transceiver, Inverting (3-State) A Driver, NINV (0.C.)
Light Load 'F242 74F3040 | Dual 4-Input 3092 Transmission Line A
- N Driver, NINV
74F1243 | Quad Transceiver (3-State) Light Load A
'F243 74F30240 | Octal 3052 Transmission Line/Backplane A
74F1244 | Octal Buffer (3-State) Light Load 'F244 A Driver, INV (O.C)
74F1245 | Octal Bus Transceiver (3-State) Light A 74F30244 Octqi 308 Transmission Line/Backplane A
L . Driver, NINV (O.C.)
oad 'F245
74F30245 | Octal 302 Xmission Line/Backplane A
74F1761 | DRAM and Interrupt Vector Controller 2H 87 Transceiver, NINV Transceiver,
74F1762 | 1 MBIt Memory Address Controller 2H 87 NINV (0.C)
74F1763 | 1 MBit Intelligent DRAM Controller 2H 87 74F30640 | Octal 302 Xmission Line/Backplane A
Transceiver, NINV Transceiver,
INV (0.C)
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GATES
FUNCTION DEVICE NUMBER
Inverters
Hex Inverter 74F04
Hex Inverter Schmitt Trigger 74F14
NAND
Quad 2-Input 74F00
Triple 3-Input 74F10
Dual 4-Input, Schmitt Trigger 74F13
Dual 4-Input 74F20
8-Input 74F30
Quad 2-Input, Schmitt Trigger 74F132
13-Input 74F133
AND
Quad 2-Input 74F08
Triple 3-Input 74F11
NOR
Quad 2-Input 74F02
Triple 3-Input 74F27
Dual 5-Input 74F260
OR
Quad 2-Input 74F32
Exclusive-OR
Quad 74F86
Combination Gates
Dual 2-Wide, 2-Input AND-OR-Invert 74F51
4-2-3-2 Input AND-OR-Invert 74F64
DUAL FLIP-FLOPS
FUNCTION DEVICE NUMBER CLOCK EDGE SET CLEAR
D T4F74 I Low Low
JK 74F109 I LOW LOW
JK 74F112 T LOW LOowW
JK 74F113 T LOW
JK 74F114 T LOW Low
MULTIPLE FLIP-FLOPS
FUNCTION DEVICE NUMBER RESET LEVEL CLOCK EDGE OUTPUT
Quad D 74F175 LOW I NINV INV
Quad D with Enable 74F379 I NINV INV
Hex D 74F174 LOW I NINV
Hex D with Enable 74F378 I NINV
Quad D 74F173 HIGH I NINV
Octal D 74F273 LOW I NINV
Octal D, 3-State 74F374 I NINV
Octal D, 3-State 74F534 I INV
Octal D with Enable 74F377 I NINV
Octal D, 3-State 74F564 I INV
Octal D, 3-State 74F574 I NINV
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OTHER REGISTERS, REGISTER FILES

FUNCTION DEVICE NUMBER BITS SERIAL ENTRY PARALLEL ENTRY CLOCK
Quad 2 Port 74F398 4X2 2D (mux) I
Quad 2 Port 74F399 4X2 2D (mux) I
Dual Octal Register 74F604 8 8D I
Dual Octal Register 74F605 8 8D I
Register file 74F670 4X4 4D
10-Bit, Non-Inverting 74F821 10 2D I
10-Bit, Inverting 74F822 10 2D I
9-Bit, Non-Inverting 74F823 9 2D I
9-Bit, Inverting 74F824 9 2D I
8-Bit, Non-Inverting 74F825 8 2D I
8-Bit, Inverting 74F826 8 2D I
LATCHES
FUNCTION DEVICE NUMBER | COMMON CLEAR (LEVEL) | ENABLE INPUT (LEVEL) | OUTPUT
Dual 4-Bit Addressable 74F256 LOW 1(L) NINV
Dual 4-Bit Addressable 74F259 LOW 1(H) NINV
Octal, 3-State 74F373 1(H) NINV
Octal Inverting, 3-State 74F533 1(H) INV
Octal Transparent, Inverting, 3-State 74F563 1(H) INV
Octal Transparent, 3-State 74F573 1(H) NINV
Multi-Mode Buffered, 3-State 74F412 LOW 1(L), 2(H) NINV
Multimode Buffered 74F432 Low INV
10-Bit, Non-Inverting 74F841 1(H) NINV
10-Bit, Inverting 74F842 1(H) INV
9-Bit, Non-Inverting 74F843 LOW 1(H) NINV
9-Bit, Inverting 74F844 LOW 1(H) INV
8-Bit, Non-Inverting 74F845 LOW 1(H) NINV
8-Bit, Inverting 74F846 Low 1(H) INV
MULTIPLEXERS
FUNCTION DEVICE NUMBER ENABLE INPUT (LEVEL) SELECT INPUTS OUTPUT
Quad 2-Input 74F157 1(L) 1 NINV
Quad 2-Input 74F158 1(L) 1 NINV
Quint 2-Input 74F711 1 1 NINV
Quad 2-Input, 3-State 74F257 1 NINV
Quad 2-Input, 3-State 74F258 1 INV
Quad 2-Input 74F298 1 NINV
Quad 3-Input 74F732 3 INV
Quad 3-Input 74F733 3 NINV
Quint 3-Input 74F712 2 NINV
Quad 3-Input 74F723 1 2 NINV
Quad 3-Input 74F723 1 2 NINV
Quad 3-Input 74F132 3 INV
Quad 3-Input 74F133 3 NINV
Quad 4-input 74F725 1 NINV
Quad 4-Input 74F725 1 NINV
Dual 4-Input 74F153 2(L) 2 NINV INV
Dual 4-Input 74F352 2 2 INV
Dual 4-Input, 3-State 74F253 2 NINV
Dual 4-Input, 3-State 74F353 2 2 INV
Quint 2-Input Multiplexer 74F711 1 1 NINV
Quint 3-Input Multiplexer 74F712 2 NINV
8-Input 74F151 1(L) 3 NINV INV
8-Input, 3-State 74F251 1 NINV INV
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DECODER/DEMULTIPLEXERS

FUNCTION DEVICE NUMBER | ADDRESS INPUTS | ENABLE LEVEL | OUTPUT LEVEL
Dual 1-of-4 74F139 2+2 1(L) + 1(L) 4(L) + 4(L)
Dual 1-of-4 74F539 2+2 1(L) + 1(L) 4(H) + 4(H)
1-of-8 74F138 3 2(L), 1(H) 8(L)
1-of-8 74F538 3 2(L), 2(H) 8(H)
1-0f-10 74F537 4 1(L), 1(H) 10(H)
1-0f-16 74F154 4 2(L) 16(L)
Octal, with Address Latches and Acknowledge 74F547 3 1(L), 2(H) 8(L)
Octal with Acknowledge 74F548 3 2(L), 2(H) 8(L)
BUFFERS, DRIVERS AND TRANSCEIVERS
FUNCTION DEVICE NUMBER OUTPUT

Quad 2-Input NAND Buffer 74F37 INV

Quad 2-Input NAND Buffer, OC 74F38 INV

Dual 4-Input NAND Buffer 74F40 INV

Quad 2-Input NAND Transmission Line Driver 74F3037 INV

Quad 2-Input Transmission Line Driver 74F3038 NINV

Dual 4-Input NAND Transmission Line Driver 74F3040 INV

Octal 3052 Transmission Line/Backplane Driver, OC 74F30240 INV

Octal 302 Transmission Line/Backplane Driver, OC 74F30244 NINV

Octal 3052 Transmission Line/Backplane Transceiver 74F30245 NINV

Octal 3052 Transmission Line/Backplane Transceiver 74F30640 INV

Octal Transceiver 74F621 NINV

Octal Transceiver 74F623 NINV

Octal Transceiver 74F641 NINV

Octal Transceiver 74F642 INV

Octal Transceiver and Registers 74F647 NINV

Octal Transceiver and Registers 74F649 INV

Octal Transceiver and Registers 74F653 INV

Octal Transceiver and Registers 74F654 NINV

SHIFT REGISTERS
FUNCTION DEVICE NUMBER | BITS | SERIAL ENTRY | PARALLEL ENTRY | CLOCK

Serial-In/Parallel-Out 74F164 8 Dsa, Dsb I
Serial-In/Parallel-Out Output Latch, 3-State 74F595 8 Ds I
Serial-In/Serial-Out/Parallel-Out, 3-State 74F673 16 SI/0 LT
Serial-In/Serial-Out/Parallel-Out 74F675 16 D JL
Serial-In/Parallel-In/Serial-Out, Parallel-Out 74F195 4 J,K 4D I
Serial-In/Parallel-In/Parallel-Out, Shift Right 74F199 8 J,K 8D I
Serial-In/Parallel-In/Serial-Out, Parallel-Out 74F598 8 Dso, Dgy 8 1/0 I
Serial-In/Parallel-In/Serial-Out 74F674 16 SI/0 SI/0, 16D T
Serial-In/Parallel-In/Serial-Out 74F676 16 Si 16D I
Serial-In/Parallel-In/Parallel-Out Shift Right, 3-State 74F395 4 Dg 4D I
Serial-In/Parallel-In/Serial-Out, Parallel-Out, 3-State 74F322 8 Do, D¢ 8 1/0 I
Serial-In/Parallel-In/Parallel-Out 74F194 4 Dgr, Dg 4D I
Serial-In/Parallel-In/Parallel-Out, Shift Right 74F199 8 , K Do-D7 I
Serial-In/Parallel-In/Serial-Out 74F166 8 Ds Do-D7 I
Serial-In/Parallel-In/Parallel-Out, Bidirectional 74F198 8 Dgr, Dgi 8D I
Serial-In/Parallel-In/Serial-Out, Parallel-Out, 3-State 74F299 8 Dgo, Ds7 8 170 I
Serial-In/Parallel-In/Serial-Out, Parallel-Out, 3-State 74F323 8 Dso, Ds7 8 I/0 I
Parallel-In/Serial-Out Input Latch 74F597 8 Dg 8D I
Parallel-In/Parallel-Out, 3-State 74F350 4 l.g=l43 4Y
Parallel-In/Parallel-Out, 3-State 74F604 16 A1-Ag, B;-Bg I
Parallel-In/Parallel-Out, OC 74F605 16 A1-Ag, By-Bg I
Parallel-In/Parallel-Out, True and Complement Output 74F398 8 S loa = lod: 1a—l1d I
Parallel-In/Parallel-Out 74F399 8 S loa=lod, 11a=l1d I
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COUNTERS
FUNCTION DEVICE NUMBER MODULUS PARALLEL ENTRY |PRESETTABLE | CLOCK EDGE
Synchronous 74F160A 10 S X I
Synchronous 74F161A 16 S X I
Synchronous 74F162A 10 S X I
Synchronous 74F163A 16 S X I
Up/Down 74F168 10 S X I
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 J
Up/Down 74F193 16 A X I
Up/Down 74F269 256 S X I
Up/Down, 3-State 74F568 10 S X I
Up/Down, 3-State 74F569 16 s X I
Up/Down 74F579 256 S (I70) X I
Up/Down, 3-State Multiplexed 74F779 256 S (I70) X I
Ripple 74F393 16 T
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THREE-STATE BUFFERS, DRIVERS AND TRANSCEIVERS

FUNCTION DEVICE NUMBER OUTPUT
Quad Buffer 74F125 NINV
Quad Buffer 74F126 NINV
Quad Bus Transceiver 74F242 INV
Quad Bus Transceiver 74F243 NINV
Quad Bus Transceiver 74F1242 INV
Quad Bus Transceiver 74F1243 NINV
Hex Buffer 74F365 NINV
Hex Inverter 74F366 INV
Hex Buffer, 4-Bit and 2-Bit 74F367 NINV
Hex Inverter, 4-Bit and 2-Bit 74F368 INV
Octal Buffer 74F240 INV
Octal Buffer 74F241 NINV
Octal Buffer 74F244 NINV
Octal Buffer 74F1240 INV
Octal Buffer 74F1241 NINV
Octal Buffer 74F1244 NINV
Octal Buffer with Panty 74F455 INV
Octal Buffer with Parity 74F456 NINV
Octal Buffer with Parity 74F655A INV
Octal Buffer with Panty 74F656A NINV
Octal Driver 74F540 INV
Octal Driver 74F541 NINV
Octal Transceiver 74F245 NINV
Octal Transceiver 74F545 NINV
Octal Transceiver with IEEE-488 Termination Resistors 74F588 NINV
Octal Transceiver 74F620 INV
Octal Transceiver 74F622 INV
Octal Transceiver 74F640 INV
Octal Transceiver 74F651 INV
Octal Transceiver 74F652 NINV
Octal Transceiver with Parity 74F657 NINV
Octal Transceiver/Register 74F646 NINV
Octal Transceiver/Register 74F648 INV
Octal Transceiver 74F1245 NINV
10-Bit Buffer 74F827 NINV
10-Bit Buffer 74F828 INV
10-Bit Transceiver 74F861 NINV
10-Bit Transcewver 74F862 INV
9-Bit Tranceiver 74F863 NINV
9-Bit Tranceiver 74F864 INV
Octal Registered Transceiver 74F543 NINV
Octal Registered Transceiver 74F544 INV
8-Bit Registered Transceiver 74F2952 NINV
8-Bit Registered Transceiver 74F2953 INV
Octal Registered Transceiver with Status Flags 74F550 NINV
Octal Registered Transceiver with Status Flags 74F551 INV
Octal Registered Transceiver with Panty and Status Flags 74F552 INV

PRIORITY ENCODERS

FUNCTION DEVICE NUMBER

INPUT ENABLE (LEVEL)

INPUT/OUTPUT (LEVEL)

8-to-3 74F148

LOW

Active-Low
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Function Selection Guide

ARITHMETIC FUNCTIONS

FUNCTION

DEVICE NUMBER

4-Bit ALU
4-Bit ALU

4-Bit ALU with Overflow Output for Two's Complement

ALU/Function Generator

4-Bit Binary Full Adder with Ripple Carry
4-Bit Binary Full Adder with FAST Carry
Look-ahead Carry Generator

Look-ahead Carry Generator

Quad Serial Adder/Subtractor

4-Bit BCD Arithmetic Logic Unit

4-Bit BCD Adder

74F181
74F381
74F382
74F881
74F83

74F283
74F182
74F882
74F385
74F582
74F583

COMPARATORS

FUNCTION

DEVICE NUMBER

4-Bit Comparator
8-Bit Comparator
8-Bit Register Comparator

74F85
74F521
74F524

PARITY

FUNCTION

DEVICE NUMBER

9-Bit Odd/Even Panty Generator/Checker

74F280A/280B

SPECIAL FUNCTIONS

FUNCTION

DEVICE NUMBER

16-Bit Error Detection

16-Bit Error Detection/Correction Circuit
64-Bit RAM

8-Bit Serial Multiplier with Adder/Subtractor
DRAM Dual-ported Controller with Refresh
DRAM Dual-ported Controller without Latch
4-Input Asynchronous Arbitor

DRAM Interrupt Vector Controller

1 MBit Memory Address Controller

1 MBit Intelligent DRAM Controller

1 MBit DRAM Dual Ported Controller with Latch

1 MBit DRAM Dual Ported Controller without Latch

74F630
74F631
74F189
74F784
74F764
74F765
74F786
74F1761
74F1762
74F1763
74F1764
74F1765

June 1987
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SIGNETICS LOGIC PRODUCTS
QUALITY

Signetics has put together a winning process
for manufacturing Logic Products. Our stan-
dard is zero defects, and current customer
quality statistics demonstrate our commit-
ment to this goal.

The products produced in the Standard Prod-
ucts Division must meet rigid criteria as de-
fined by our design rules and evaluated with a
thorough product characterization and quality
process. The capabilities of our manufactur-
ing process are measured and the results
evaluated and reported through our corpo-
rate-wide QA05 data base system. The SURE
(Systematic And Uniform Reliability Evalua-
tion) Program monitors the performance of
our product in a variety of accelerated envi-
ronmental stress conditions. All of these pro-
grams and systems are intended to prevent
problems and to inform our customers and
employees of our progress in achieving zero
defects.

RELIABILITY BEGINS WITH THE

DESIGN

Quality and reliability must begin with design.
No amount of extra testing or inspection will
produce reliable ICs from a design that is
inherently unreliable. Signetics follows very
strict design and layout practices with its
circuits. To eliminate the possibility of metal
migration, current density in any path cannot
exceed 2 X 10° A/cm?. Layout rules are
followed to minimize the possibility of shorts,
circuit anomalies, and SCR type latch-up
effects. Numerous ground-to-substrate con-
nections are required to ensure that the entire
chip is at the same ground potential, thereby
precluding internal noise problems.

PRODUCT CHARACTERIZATION

Before a new design is released, the charac-
terization phase is completed to ensure that
the distribution of parameters resulting from
lot-to-lot variations is well within specified
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limits. Such extensive characterization data
also provides a basis for identifying unique
application-related problems which are not
part of normal data sheet guarantees. Char-
acterization takes place from -55°C to
+125°C and at +10% supply voltage.

QUALIFICATION

Formal qualification procedures are required
for all new or changed products, processes,
and facilities. These procedures ensure the
high level of product reliability our customers
expect. New facilities are qualified by corpo-
rate groups as well as by the quality organiza-
tions of specific units that will operate in the
facility. After qualification, products manufac-
tured by the new facility are subjected to
highly accelerated environmental stresses to
ensure that they can meet rigorous failure
rate requirements. New or changed process-
es are similarly qualified.

QAO05 - QUALITY DATA BASE

REPORTING SYSTEM

The QA05 data reporting system collects the
results of product assurance testing on all
finished lots and feeds this data back to
concerned organizations where appropriate
action can be taken. The QAO5 reports EPQ
(Estimated Process Quality) results for electri-
cal, visual/mechanical, hermeticity, and docu-
mentation audits. Data from this system is
available on request.

THE SURE PROGRAM

The SURE (Systematic And Uniform Reliabili-
ty 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 Program has two major functions:
Long-term accelerated stress performance
audit and a short-term accelerated stress
monitor. In the case of Logic products, sam-
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ples are selected that represent all generic
product groups in all wafer fabrication and
assembly locations.

THE LONG-TERM AUDIT

One hundred devices from each generic fami-

ly are subjected to each of the following

stresses every eight weeks:

® High Temperature Operating Life:
Ty =150°C, 1000 hours, static biased or
dynamic 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 (15psig, 121°C, 100% saturated
steam) and 300 cycles of thermal shock
(-65°C to +150°C)

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-
piece samples are run on each stress, pres-
sure pot to 96 hours, thermal shock to 300
cycles.

SURE REPORTS

The data from these test matrices provides a
basic understanding of product capability, an
indication of major failure mechanisms, and
an estimated failure rate resulting from each
stress. This data is published quarterly and is
available to customers upon request.

Many customers use this information in lieu of
running their own qualification tests, thereby
eliminating time-consuming and costly addi-
tional testing.
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RELIABILITY ENGINEERING

In addition to the product performance moni-

tors encompassed in the corporate SURE

Program, Signetics' Corporate and Division

Reliability Engineering departments sustain a

broad range of evaluation and qualification

activities.

The engineering process includes:

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

® Device or generic group failure rate
studies.

@ Advanced environmental stress
development.

® Failure mechanism characterization and
corrective action/prevention reporting.

The environmental stresses utilized in the
engineering programs are similar to those
utilized for the SURE monitor; however, more
highly-accelerated conditions and extended
durations typify the engineering projects. Ad-
ditional stress systems such as biased pres-
sure pot, power-temperature cycling, and cy-
cle-biased temperature-humidity, are also in-
cluded in the evaluation programs.

FAILURE ANALYSIS

The SURE Program and the Reliability Engi-
neering Program both include failure analysis
activities and are complemented by corpo-
rate, divisional, and plant failure analysis
departments. These engineering units pro-
vide a service to our customers who desire
detailed failure analysis support and, who in
turn provide Signetics with the technical un-
derstanding of the failure modes and mecha-
nisms actually experienced in service. This
information is essential in our ongoing effort
to accelerate and improve our understanding
of product failure mechanisms and their pre-
vention.

ZERO DEFECTS PROGRAM

In recent years, United States industry has
increasingly demanded improved product
quality. We at Signetics believe that the
customer has every right to expect quality
products from a supplier. The benefits de-
rived from quality products can best be
summed up in the words, lower cost of
ownership.
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Those of you who invest in costly test equip-
ment and engineering to assure that incoming
products meet your specifications have a
special understanding of the cost of owner-
ship. And your cost does not end there; you
are also burdened with inflated inventories,
lengthened lead times, and more rework.

SIGNETICS UNDERSTANDS
CUSTOMERS' NEEDS

Signetics has long had an organization of
quality professionals inside all operating units,
coordinated by a corporate quality depart-
ment. This broad decentralized organization
provides leadership, feedback, and direction
for achieving a high level of quality. Special
programs are targeted on specific quality
issues.

In 1980 we recognized that in order to
achieve outgoing levels on the order of
100PPM (parts per million), down from an
industry practice of 10,000PPM, we needed
to supplement our traditional quality programs
with one that encompassed all activities and
all levels of the company. Such unprecedent-
ed low defect levels could only be achieved
by contributions from all employees; from the
R and D laboratory to the shipping dock. In

short, we needed a program that would effect
a total cultural change within Signetics in our
attitude toward qualty.

QUALITY PAYS OFF FOR OUR
CUSTOMERS

Signetics' dedicated programs in product
quality improvement, supplemented by close
working relationships with many of our cus-
tomers, have improved outgoing product
quality more than twenty-fold since 1980.
Signetics' high quality levels have allowed us
a ''ship-to-stock'' program where many major
customers no longer need to perform incom-
ing inspection. Incoming product moves di-
rectly from the receiving dock to the produc-
tion line, greatly accelerating throughput and
reducing inventories. Other customers have
pared significantly the amount of sampling
done on our products. 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 custom-
ers have reported a significant improvement
in overall quality (see Figure 1).

Defective Parts per Million
In Thousands pe
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108 |-
96 |—
84 |-
72 -
60 |—
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Figure 1. Signetics Quality Progress
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At Signetics, quality means more than work-
ing circuits. It means on-time delivery of the
right product at the agreed upon price (see
Figure 2).

ONGOING QUALITY PROGRAM
The Quality Improvement Program at
Signetics is based on Do it Right the First
Time"'. The intent of this innovative program
is to change the perception of Signetics'
employees 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 equally by all technical
and administrative functions.

This program extends into every area of the
company and more than 40 quality improve-
ment teams throughout the organization drive
its ongoing refinement and progress.
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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 absolutes of

quality:

1. The definition of quality is conformance
to requirements.

2. The system to achieve quality improve-
ment is prevention.

3. The performance standard is zero de-
fects.

4. The measurement system is the cost of
quality.

QUALITY COLLEGE

Almost continuously in session, Quality Col-
lege is a prerequisite for all employees. The
intensive curriculum is built around the four
absolutes of quality; colleges are conducted
at company facilities throughout the world.
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""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 attention of
management and administrative personnel on
error prevention, beginning with each employ-
ee's own actions.

This program promotes defect prevention in
three ways: by educating employees as to the
impact and cost of administrative errors, by
changing attitudes from accepting occasional
errors to one of accepting a personal work
standard of zero defects, and by providing a
formal mechanism for the prevention of er-
rors.

CORRECTIVE ACTION TEAMS
Employees with the perspective, knowledge,
and necessary skills to solve a problem are
formed into ad hoc groups called Corrective
Action Teams. These teams, a major force
within the company for quality improvement,
resolve administrative, technical and manu-
facturing problems.

ECR SYSTEM (ERROR CAUSE
REMOVAL)

The ECR System permits employees to re-
port to management any impediments to
doing the job right the first time. Once such
an impediment is reported, management is
obliged to respond promptly with a corrective
program. Doing it right the first time in all
company activities produces lower cost of
ownership through defect prevention.

VENDOR CERTIFICATION
PROGRAM

Our vendors are taking ownership of their
own product quality by establishing improved
process control and inspection systems. They
subscribe to the zero defects philosophy.
Progress has been excellent.
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Through intensive work with vendors, we
have improved our lot acceptance rate on
incoming materials as shown in Figure 3.
Simultaneously, waivers of incoming material
have been eliminated.

MATERIAL WAIVERS

1986- 0
1985- 0
1984- 0
1983- 0
1982- 2
1981-134

Higher incoming quality material ensures
higher outgoing quality products.

QUALITY AND RELIABILITY
ORGANIZATION

Quality and reliability professionals at the
divisional level are involved with all aspects of
the product, from design through every step
in the manufacturing process, and provide
product assurance testing of outgoing prod-
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uct. A separate corporate-level group pro-

vides direction and common facilities.

Quality and Reliability Functions

® Manufacturing quality control

® Product assurance testing

® | aboratory facilities — fallure analysis,
chemical, metallurgy, thin film, oxides

® Environmental stress testing

® Quality and reliability engineering

® Customer liaison

COMMUNICATING WITH EACH
OTHER

For information on Signetics' quality pro-
grams or for any question concerning product
quality, the field salesperson in your area will
provide you with the quickest access 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
manual.

We are dedicated to preventing defects.
When product problems do occur, we want to
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know about them so we can eliminate their

causes. Here are some ways we can help

each other:

® Provide us with one informed contact
within your organization. This will
establish continuity and build 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 field failure
reports also help us improve product
performance.

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

® An advance sample of the devices in

question can start us on the problem

resolution before physical return of

shipment.

This team work with you will allow us to
achieve our mutual goal of improved product
quality.

MANUFACTURING: DOING IT
RIGHT THE FIRST TIME

In dealing with the standard manufacturing
flows, it was recognized that significant im-
provement would be achieved by 'doing
every job nght the first time", a key concept
of the Quality Improvement Program. During
the development of the program many pro-
found changes were made. Figure 4, Logic
Products Generic Process Flow, shows the
result. Some of the other changes and addi-
tions were to tighten the outgoing QA lot
acceptance criteria to the tightest in the
industry, with zero defect lot acceptance
sampling across all three temperatures.

The achievements resulting from the im-
proved process flow have helped Signetics to
be recognized as the leading Quality supplier
of Logic products. These achievements have
also led to our participation in several Ship-to-
Stock programs, which our customers use to
eliminate incoming inspection. Such pro-
grams reduce the user cost of ownership by
saving both time and money.
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WAFER
FABRICATION

o SC ELECTRON MICROSCOPE CONTROL

Wafers are sampled daily by the Quality Control L y from each area and subj to SEM
analysis. This process control reveals manufactuning defects such as contact and oxide step coverage in the
metalization process which may result in early failures

[ Y, DIE SORT VISUAL ACCEPTANCE
Product 1s inspected for defects caused during fabrication, wafer testing, or the mechanical scribe and break
operation Defects such as smears and g bonding pads are included in the lot

acceptance critena.

PRE-SEAL VISUAL ACCEPTANCE

Produc\ 1s Inspected to detect any damage incurred at the die attach and wire bonding stations. Defects such
and ball bonds are included in the lot acceptance cnteria

o STABILIZATION BAKE PRECONDITIONING

Plastic molded devices are baked to stress wire and die bonds and help eliminate marginal devices It also
ensures an optimum plastic seal to enhance moisture resistance Hermetic devices are baked to ensure the

of any cavity h
[e] TEMPERATURE CYCLING
Using MIL-STD-883 Method 1010 1 Condition C devices are cycled from cold to hot temperatures imposing a
very severe stress which weakens loose bonds and ge seals without d good devices. A

loosened bond 1s later detected dunng 100% electncal tests

SEAL TESTS
Hermetic package seal integnty 1s ensured by 100% gross leak testing

....................... SYMBOL

Devices are marked with the Signetics Logo, device number, and date code or custom symbol per individual
specification requirements

....................... 100% ELECTRICAL TEST

Every device 1s tested for functional and AC/DC parameters at room temperature with guard bands and
product to assure to data sheet imits

O eeeemmeeeemeeeeeees BURN-IN (SUPR Il LEVEL B OPTION)
Devices are burned-in for 21 hours at 155°C junction temperature

O mmeeemeeeeeeeeeeeees POST-BURN-IN ELECTRICAL TEST

Test to the same test and as those used at the pre-burn-in, but, also includes
100% High Temp Electrical Testing

< Y VISUAL
| Al products are 100% visually Insp per the p n or
< S PRODUCT ASSURANCE TESTING

Each lot 1s sampled and tested for functional and DC at 0°C and + 70°C, and AC/DC and functional at 25°C
to assure device performance to data sheet limits

[ o 2R FINAL QUALITY ASSURANCE GATE

The final QA step that the and q have
been met Every shipment s sealed with the craftsman's stamp

NOTE: The items on this flowchart do not all happen in the same sequence for all products.

Figure 4. Logic Products Generic Process Flow
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As time goes on, the drive for a product line
that has zero defects will grow in intensity.
These efforts will provide both Signetics and
their customers with the ability to achieve the
mutual goal of improved product quality.

The Logic Products Quality Assurance de-
partment has monitored PPM progress, which
can be seen in Figure 5. We are pleased with
the progress that has been made, and expect
to achieve even more impressive results as
the procedures for accomplishing these tasks
are fine tuned.

The real measure of any quality improvement
program is the result that the customer sees.
The meaning of Quality is more than just
working circuits. It means commitment to On-
Time Delivery to the Right Place, of the Right
Quantity, of the Right Product, at the Agreed
Upon Price.

June 1987
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INPUT STRUCTURES

There are three types of input structures used
in FAST circuits: diffusion diode, PNP vertical
transistor, and NPN transistor. Each of these
are discussed below.

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 if NAND logic is to be performed. In the
oxide-isolated processes these are base-col-
lector diffusions. Each input pin also has a
Schottky clamp diode D2. This diode is stan-
dard for most TTL circuits, and is included to
lmit negative input voltage excursions that
are generally the result of inductive under-
shoot.

TC042308

Figure 1. Diode Input

The static diode input function of voltage
versus current is shown in Figure 2. If the pin
voltage is negative, most of the relatively high
negative current flows through the clamp
Schottky D2. At OV the current flows from
Ve through R1 and D1 to the pin. Switching
from a logic Low level to a logic High level
occurs when the input pin voltage rises high
enough to force the current from the 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 pin is at
2Vgg, which 1s the standard FAST threshold
switching voltage. At this voltage the input
current is very small, just the leakage currents
of diodes D1, D3, and clamp diode D2. The
current remains at this small, positive value
until breakdown voltage is reached.

Transistor Q3 and resistor R2 provide a
current gain by increasing the amount of
current available to Q2 and Q1 when the pin
voltage is high. R3 bleeds current off the
base of Q2 to pull it low when the pin voltage
is low. D3 speeds up this process during the
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High-to-Low pin transition. When the switch-
ing transients are over, D3 is reverse biased.
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00
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Figure 2. Static Diode Input Function
of Voltage VS Current

The current of Figure 2 is scaled for the case
where the pin is required to pull down a single
10KS2 resistor R1 (20uA maximum in the High
state and 0.6mA maximum in the Low state),
which is defined as a standard FAST Unit
Load (UL). For some parts, pin current can
exceed a UL, especially in the logic Low
state. This will happen if the pin must sink the
current from more than one R1 resistor, or if
the value of R1 is less than 10KS2, 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: UL, as
defined here, is less than the normally de-
fined Schottky TTL Unit Load. The correlation
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 PNP vertical transistor has found wide
acceptance in its various forms in low power
Schottky logic because it provides a high-
impedance input which is usually desirable. It
was not used with early FAST circuits be-
cause the original oxide-isolated processes
did not provide a fully suitable PNP vertical
structure. It is now frequently the input of
choice for new parts built with improved
processes. The PNP transistor Q3 is fabricat-
ed with the P-type substrate as the grounded
collector, the N-type Epi as the base, and the
P-type normal base diffusion as the emitter.
The process must be tailored to provide a
suitable current gain for this vertical structure
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and must have provision to remove the con-
siderable substrate current without an appre-
ciable rise in substrate voltage. Referring to
Figure 3, Q3 functions as an emitter follower
for pin voltages low enough to provide an
emitter-base forward bias. This occurs at an
emitter voltage below the 3Vgg value provid-
ed by the D3 - Q2 - Q1 stack, and gives the
desired 2Vge pin threshold. At pin voltages
above this value, Q3 turns off and the current
through R1 is directed to Q2 — Q1 through D3.
The Schottky diode D2 speeds up the High to
Low transition If the pin voltage falls more
rapidly than the base of Q2; otherwise, D2 is
off. The PNP input characteristics are shown
in Figure 4. If the input voltage is negative
with respect to ground, a large clamp current
flows through D¢. As the voltage rises, Dy
turns off and the input current falls to the
base current of Q3; for the usual values of R+,
this is in the range of about 10unA. This
decreases as the lead voltage rises. At
threshold, Q3 turns off and the input current
drops to a low value determined by the
leakage of D4y, Dy, and Q3. The current
remains at this low value until the onset of
breakdown. Since all PNP inputs are protect-
ed with ESD structures, the breakdown cur-
rent is set by this, and not the actual PNP
device.

TC04191S

Figure 3. PNP Input

The NPN input is shown with two variations in
Figures 5 and 6. It has limited use in standard
TTL circuits, and is used In selected FAST
devices, especially where its superior high-
impedance input characteristics are useful. A
typical plot of static input current versus input
voltage is shown in Figure 7. There are some
significant differences 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 0V to




Signetics FAST Products

Circuit Characteristics

threshold and the controlled increase of input
current above Vce.
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Figure 4. PNP Input Characteristics

Vee

voltage rises above 2Vgg, Q1 turns on, and
the current that had been flowing through D4
now flows through Q1, blocking Schottky
diode D1 to Vgg. The value of this current is
determined by the current source transistor
Q2 with its base connected to voltage refer-
ence Vgs, and by the size of the emitter
resistor R2. The current is nearly constant
within the normal operating range of input
voltages and has a typical value of 0.1mA to
1.0mA. The pin must supply only a small
fraction of this bias current, the ratio of Q1
collector current to base current being the
bipolar § factor. Typically, Iy base input
current is less than 20uA in the voltage range
from OV to Vcc. This value is the specification
for a standard FAST NPN Unit Load. As in the
diode input case, if larger currents are need-
ed to reduce delay times or to provide for
multiple-input transistors connected to the
same pin, the specification sheet for the
particular device will identify the input pins
which have NPN ULs larger than one, and will
list their values.

TC041708

Figure 5. NPN Input

Figure 6. NPN Input

When the pin voltage is negative, the large
negative clamp current is supplied through
the clamp Schottky diode D3. For positive
voltages, from OV to the switching threshold
of 2Vgg, Q1 is off, and the input current Iy is
very small, just the leakage current of Q1, D2,
and D3 with low reverse bias. As the input
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Figure 7. NPN Input Characteristics
(Not to Scale)

In normal operation, the pin voltage will be
limited in the negative direction by the diode
clamp D3, and will be less than V¢ in the
positive direction. The actual input voltage
may exceed Vg for three reasons: there may
be inductive overshoot in badly terminated
systems; the Vgc pin may be floating or
grounded; or the input pin may be forced high
by electrostatic discharge or incoming inspec-
tion testing.

For the inductive overshoot case, when the
pin voltage exceeds Vg, part of the Q1
collector current begins to flow from the pin
through limiting resistor R1 and Schottky
diode D2. The current from Vgc through D1
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
pin into Vcg. All the Q2 current flows into the
pin through the R1-~D2 - Q1 - Q2 - R2 path
to ground. As stated before, this current is
typically small, in the range of 0.1mA to
1.0mA, and nearly independent of pin volt-
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age, as shown by the || plateau in Figure 7. ||
provides a clamping action to ground for pin
voltages in excess of V¢g, which is usually
desirable to reduce overshoot.

For the case where Vgc is grounded or
floating, the input current is nearly zero for
positive voltages between zero and approxi-
mately 7V. The conducting path through
R1-D2-Q1 is available, but the current
source Q2 will be shut off because, without
V¢ drive, the Q2 base reference Vg will be
at OV. This is the specified standard setup for
incoming inspection. For the incoming inspec-
tion testing case where V¢ is connected to a
5V source, the response is shown in Figure 7.
The current remains on the Q2-limited pla-
teau until the pin voltage is high enough to
cause non-destructive collector-emitter
reach-through of Q2. At this point, input
current increases as the pin voltage rises,
and R1 functions to limit this current and
prevent damage to Q2.

The 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 in-
crease the ability of the device to survive
electrostatic discharge. The discharge cur-
rent 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
increasingly popular current-mode interior
logic. The conventional TTL interface is
shown in Figure 6. In this case the Q2 current
source is designed to provide sufficient cur-
rent to insure that in the Low state, with
current flowing through the R3-D4-Q2
path, the base-emitter stack of Q3-Q4 is
shut off. 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 5. The output voltage is the drop
across R3, and is referenced to V¢ (or some
on-chip regulated voltage lower than Vg) as
is required for current-mode logic. For this
case, voltage reference REF2 is normally
fixed at 2Vgg + 1 Schottky drop to provide a
pin threshold voltage of 2VgE. In fact, REF2
can be tailored to set the switching threshold
voltage to any desirable level; it can be set to
something other than an integral number of
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base emitter drops, or it can be designed to
reduce the sometimes undesirable tempera-
ture variations of input threshold.

INPUT CONSIDERATIONS

Static Input Current

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

The majority of FAST devices available to
date have diode inputs and supply current to
their drivers that may be as large as 600uA at
Vin of 0.5V for a single unit load input. If a
driver cannot sink the necessary current for a
particular number of loads, the system de-
signer must either add a buffer circuit de-
signed to drive with higher current, or switch
to devices that have high-impedance inputs.
These are available on many Signetics FAST
designs, and are specified to have input
current less than 20uA over the full switching
range from OV to Vgc. Typical input current
for the NPN structure at room temperature is
less than 1uA below switching threshold
voltage and 3uA above threshold. Typical
PNP input current is less than 10pA below
threshold voltage and 1uA above threshold.

Input Capacitance

Input capacitance, measured using a small-
signal variation about a static DC operating
point, is usually the least for the NPN. When
one includes the added capacitance of the
elements common to each input, such as the
pin, pad, bond wire, and clamp Schottky
diode, the percentage difference for total
static input capacitance for any of the three
types of inputs is not very large.

Dynamic Input Current

In many applications the total current an input
pin draws during a switching transition is a
more important consideration than its input
capacitance. This dynamic input current is
often larger than the value of static capaci-
tance would predict because each of the
three types of input structure normally in-
cludes some sort of speed-up mechanism,
usually a "'kicker" Schottky diode, connected
to an internal node of the circuit. The kickers
deliver current, related in a non-linear way to
input edge-rates. High-dynamic input current
does not always equate to fast circuit switch-
ing. NPN inputs are usually faster than diode
or PNP inputs, but in general have the lowest
total dynamic current. The percentage differ-
ences for dynamic current tend to be larger
than the respective differences for static
capacitance.

Switching Threshold Voltage

The FAST input switching threshold voltage is
set quite high for TTL at two base-emitter
junction forward-bias drops. FAST input struc-
tures have enough gain that the voltage
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Figure 8. Input Current for Input Voltage Ranges

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

Because the FAST threshold is set by the
base-emitter junction voltage, it is dependent
on junction temperature and current density.
Vgg increases by about 1.2mV for each
degree C drop in junction temperature; cur-
rent density changes by about a decade for a
60mV change in Vgg. The total variation due
to processing differences, temperature, and
current density is about 150mV per junction,
or 300mV total change in input threshold to
give limits of 1.25V Low and 1.95V High. The
FAST Vi and Viy limits are 0.8V and 2.0V
respectively, a tight spec for V.

HYSTERESIS CONSIDERATIONS
Hysteresis has frequently been added to the
inputs of TTL circuits in the past. The purpose
is to increase noise immunity, which is ac-
complished by adjusting threshold voltages in
a direction to reinforce an input level once a
critical value has been reached. The proce-
dure works well for slow circuits where the
likelihood of slow, noisy inputs is high. It does
not accomplish what is intended for FAST
parts. There are several reasons: FAST
threshold is already high and well centered so
noise problems are automatically minimized.
Inductive ground bounce, which is discussed
at length later, causes problems with fast
edge rates that completely swamp the typical
benefits of hysteresis. It thus becomes a
further complication in an already complicat-
ed picture and is more apt to hurt noise
margin than to help it. Because of this, the

3-5

two major supplies of FAST have eliminated
hysteresis from all circuits except those spe-
cifically designed as Schmidt triggers; the
'F13, 'F14, and 'F132.

ELECTRO-STATIC DISCHARGE
(ESD) CONSIDERATIONS

It is universally true that no bipolar integrated
circuit process can provide devices with such
high breakdown voltages that they are able to
withstand ESD without some structure punch-
ing through or breaking down. The necessary
condition for survival when this occurs is that
the energy dissipation in any volume of the
chip must be kept low enough so that neither
the silicon nor the interconnecting metal can
melt. This can be accomplished in two ways:
the breakdown voltage should be as low as
practical, consistent with normal circuit opera-
tion, and the energy should be dissipated in
as large a volume as is possible. Circuit
components that are particularly sensitive to
charge damage must be protected by struc-
tures that are less fragile. All Signetics FAST
parts are designed with these requirements in
mind, and although, as a rule of thumb, a
sophisticated oxide isolated process used to
fabricate these parts tends to be more ESD
damage-prone than a junction isolated pro-
cess, FAST is about as rugged as other TTL
families in general. If FAST parts are handled
with the same care afforded any other high-
technology parts, they will not be damaged.

ESD sources usually fit into one of two
categories: people or other objects that have
accumulated static charge and touch the
parts; or, they generate their own charge, as
is the case when a circuit makes sliding
contact with an insulator. In the first instance,
static voltages tend to be high, over 10000V,
and discharge is usually limited by relatively
high series resistance. In the second case,
voltages are lower, around 200V, but there is
very little series resistance to limit discharge
current. Both possibilities are simulated with
discharge models that are used in the majori-
ty of the test setups, and parts are designed
in a way to improve survival for both ESD
conditions.
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Experience has shown that inputs of TTL
circuits are much more likely to suffer ESD
damage than outputs. Since negative volt-
ages are discharged through clamp ground
diodes with low chip dissipation, only voltages
positive with respect to substrate ground are
apt to produce input damage.

Circuits with diode inputs have a positive
voltage breakdown in the relatively high range
of from 15V to 25V. Schottky diodes connect-
ed to an input pin usually break down before
junction diodes, and if they are stressed
beyond their limits the Schottky diodes usual-
ly sustain damage in the corners. A diffusion
guard-ring around the diode increases the
uniformity of the breakdown, and as a result
maximizes the dissipation volume at break-
down and increases the ability of the device
to survive ESD. All Signetics FAST circuits
have guard-rings on Schottky diodes that
connect to input or output pins.

NPN inputs are designed to have low holdoff
voltage for positive voltages in excess of V¢c.
Under static discharge the input structure
forward biases, and the current-source tran-
sistor conducts the ESD current to substrate
with a relatively low collector-emitter reach-
through voltage. The input current for normal
operation is low enough that a series limiting
resistor can be added; this limits ESD current,
especially for the case where the ESD source
has no appreciable series resistance itself.

As processes improve, it is often possible to
improve ESD protection. Most new releases
and many parts that have been recently
redesigned onto new processes have specific
ESD structures included which protect up to
2000V for the standard resistance limited
case — the human body model.

FLOATING INPUTS

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

Properly tied High or Low inputs will not pick
up enough spurious noise to cause problems.
If they are allowed to float, the results can be
disastrous. Floating diode inputs usually pull
to within a few Mv of 3Vgg above ground, a
Vgg above threshold. The input voltage will
fall about 1V per 0.1mA of current that is
capacitively coupled from an adjacent Low-
going pin. Since pin-to-pin input capacitance
is in the order of one pF for an IC in a PC
environment, an adjacent pin falling at 1.0V/
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ns couples in about 1.0mA of current, enough
to switch the input to a Low state for as long
as the current lasts. The normal FAST circuit
response will be to switch or oscillate. The
problem is even worse for high-impedance
low-capacitance NPN or PNP inputs. In this
case the static voltage to which they float is
determined in part by leakage, and is not
predictable.

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

OUTPUT CONSIDERATIONS

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

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

The basic components of an output stage are
shown in Figure 9.

The pull-down driver components sink load
currents to force a Low state at the output
pin; the pull-up driver components supply
current to force a High state. The control
components turn on the selected driver and
turn off the nonselected driver in response to
the logic input signal. For 3-State parts, the
control components turn off both drivers if the
3-State control signal is active. The output
Schottky clamp is included to suppress induc-
tive undershoots, and is a part of every FAST
circuit. The load requires a static current to
keep it in either a logic High or Low state. The
drivers must also charge and discharge the
load capacitance Ci, 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,
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pull-down driver, and control blocks are dis-
cussed independently.

PULL-UP DRIVERS

Open-Collector

The simplest pull-up driver consists of no
more than a fixed pull-up resistor tied to Vec.
For this case, the control stage interacts only
with the pull-down driver. In the Low state,
this must sink the current from both the pull-
up resistor and load. In the High state, the
pull-up resistor must supply all of the load
current. Most often, the pull-up resistor is not
physically part of the integrated circuit chip
itself, but is added externally. In this case the
only circuit element connected to the output
pad (in addition to the ever-present Schottky
clamp) is the collector of the pull-down driver
transistor, hence the name "Open-Collec-
tor." Parts with this output stage can be tied
together for bus applications. If any of the
connected pull-down stages is active, it will
pull the bus Low; only if all of them are off can
the external resistor pull the bus High. This
action provides a "'wired" logical function that
is free in the sense that no additional compo-
nents are required to achieve it. Some Open-
Collector FAST parts also have 3-State inputs
that serve to disable output pull-down stages
regardless of the action of the normal logic
function.

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

High-drive Open-Collector parts are ideal as
drivers for terminated transmission lines. In
this application the line is terminated at the
receiving end with a resistor network that
provides the proper impedance and an equiv-
alent source voltage of about 3V. The circuit
pull-down drive sinks the termination current
through the line at relatively low chip power
dissipation when it is on. When it is turned off,
the line pulls the output high, charging the
stray capacitance from an impedance equal
to the line characteristic impedance. Since
the current is supplied by the line, the chip
power dissipation falls. Very fast rise times
approaching 1ns can be obtained with this
scheme. Rise times, in general, for open-
collector outputs are determined by the RC
product of the pull-up resistor and the stray
capacitance, and are limited only by the
ability of the chip to pull the load low.

Signetics has a new family of parts designed
specifically for driving heavy loads in termi-
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nated or unterminated environments. The
majority of these are Open-Collector func-
tions. They are discussed in detail later.

Standard Darlington

Most FAST pull-up drivers use dual transis-
tors, connected as shown in Figure 10, with
the emitter of the first device Qp, 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 Qp,
and Q.

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

For the case where the output pin voltage is
High, the phase-splitter transistor Q. is off,
and the base of Qy is pulled high by resistor
Rc. The current which flows through R; is just
sufficient to provide base drive to Q. The
base voltage of Qp will be just slightly below
Vce, and the output pin voltage will be less
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Figure 10. Basic Darlington Pull-Up
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than this by the sum of the Vgg drops of Qp
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 Voo
through R, and Qp. Qp has a Schottky clamp
to prevent saturation when the current
through R, is large. Resistor R, limits the
amount of current flowing from V¢ through
Q; to a value small enough that Q, will not be
damaged if the output pin is accidentally
grounded for a short period of time. This short
circuit output current is called lps, and its
value is approximately the maximum current
available to charge the output capacitance at
the beginning of a Low-to-High transition. The
minimum current available when the pin has
reached the minimum guaranteed high volt-
age Vou is called output high current (lon),
and is specified to be either 1mA or 3mA,
depending on the type of driver. The maxi-
mum output voltage that the pull-up driver can
achieve occurs at maximum Vg, and at high
temperatures with corresponding low values
of transistor Vgg and high current gain. Con-
versely, the minimum high voltage occurs at
low Vcc and low temperatures.

In the Low state, the pull-down driver Qq is on
and the pin voltage is the Qq saturation
voltage Vgar. Q¢ is on and its collector
resistor R is pulled down to Vgg + Vgar; the
Vge of Qq, Vsar of Qc. Qp is also on, with its
emitter at VgaT, and the current through Ry, is
low. The base-emitter voltage of Q is nearly
zero and Q; is off.

The rate at which the pull-up driver can force
a Low-to-High transition depends on a num-
ber of factors. The first, and obvious, consid-
eration is that the control components 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 concerned; it also in-
creases chip power dissipation and produces
undesirable voltage spikes in Vcc and
ground. Assuming the pull-down is off, the
Low-to-High transition speed is governed by:
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1) the rate at which R¢ can pull-up the base of
Qp; 2) the amount of pin current required to
drive the load and charge the load capaci-
tance; 3) the value of Ry; 4) the physical size
and current gain of Q,; and 5) the amount of
Q, base drive current that 1s lost through Ry,
to ground. The amount of Ry drive current
lost can be reduced by connecting Ry, to the
output pin instead of ground, and this is done
in a number of FAST parts. For this case, the
static current through Ry, with the pin high is
less than if Rp is grounded, but switching
feed-through current spike for a High-to-Low
transition may be increased because Ry, can-
not effectively pull-down the base of Q, until
after the pin voltage falls.

The pin can be driven above its maximum
high value by an external pull-up or by posi-
tive reflections from a transmission line.
When this happens, Q; and Qp do not have
sufficient base-emitter drive to keep them on.
If the pin voltage rises significantly above
Ve, Qa will begin to leak current into Vce.
For the case where Ry is tied to the pin
instead of ground, the reverse transistor ac-
tion of Q, allows a high pin-to-Vcc current.
This is not usually a problem in normal
operation, but should be avoided in system
applications where the V¢c pin may be inten-
tionally grounded.

3-State

For all 3-State FAST parts, the leakage paths
to a grounded Vcc pin are blocked with
Schottky diodes. A typical 3-State pull-up is
shown in Figure 11. 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 Vgat of
ground. In this state it sinks all the available
drive current for Qp and Qc, and pulls their
bases down to (Vsat + Vschottky)» Which is
essentially one Vgg. The voltage drop across
Rc is large and 3-State power dissipation is
typically high. Q, and Qy, are off for normal
TTL voltage ranges of the output pin; a
negative undershoot large enough to drive
the pin about one Vgg below ground will allow
them to turn on and supply current from V¢c;
this action aids the clamping Schottky diode
in preventing the pin voltage from falling
lower.
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Figure 11. Basic 3-State Pull-Up

PULL-DOWN DRIVERS

The basic FAST pull-down driver is shown In
Figure 12. Qq is the pull-down driver transis-
tor, a big Schottky-clamped device capable of
sinking large currents. Cyq i1s the stray base-
collector capacitance of Qqg, 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-impedance driver for
Qg when the logic input voltage Vi is high,
and as an inverting driver for pull-up Qp, by
virtue of the current through R when V) is
low and Qg is off. Z4 is the pull-down imped-
ance network which insures that Qq is off
when V| is low.

Vee

RL<
LOGIC
INPUT | PIN
Vin =
TC04130S

Figure 12. Basic FAST Pull-Down

Switching to the logic Low state occurs when
V|n is larger than the Vgg drops of Q. plus Qg,
both of which are initially on. Part of the total
emitter current available from Q; comes from
Re, which has a voltage drop of Vgg-
Vge - Vsat. The remainder of the Q; emitter
current is supplied through its base Schottky
clamp or by other components not shown in
Figure 12 but discussed in the section on
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control components. A portion of the total Q.
emitter current 1s lost in the pull-down net-
work Zg; the remainder is available as base
current for pull-down driver Qq. The amount
of current Qg can sink depends on its base
drive, its current gain, and its collector volt-
age. This current is specified on a per-part
basis in the data sheets at output low voltage
(Vou) of 0.5V. The current which Qq can sink
in the switching range with the pin voltage at
2.5V 1s called available current (Iayy), and is
usually at least 70mA for FAST. The manner
in which this current varies as the pin voltage
decreases from 2.5V to Vg is not specified
as a FAST family parameter, since it is
critically dependent on circuit design for a
particular part, but is included as a specifica-
tion for selected parts, especially those tai-
lored to drive transmission lines. Several
innovative circuit iImprovements that increase
lavL by increasing the drive current for Qq are
shown In Figures 19a and 19b. Speed-up
Schottky diodes Sgy and Sg» have been
added to the standard pull-down circuit as
shown in Figure 13a. Both are reverse-biased
and off in the High state, since R pulls the
collector of Q; nearly to Vgc. Both connect
the collector of Q. to nodes that need to be
discharged during a High-to-Low transition.
Ss1 to the base of Q,, Ssz to the pin. They will
conduct if these node voltages are higher
than Vgg + Vsat + Vschottky, OF approximately
2Vgg; they are quite effective above 2Vgg.
Other networks are available which function
down to lower voltages; these are especially
useful for transmission line drivers. Figure
13b shows a dynamic kicker that gives an
impulse of current which is especially useful
in discharging high capacitive loads.

The network of elements labeled Zg4 in Figure
12 is the pull-down impedance which insures
that Qq is off when the value of V)y falls
below 2Vgg. When the voltage at the base of
Qg is being pulled high by Q. or low by Zg, the
output pin voltage responds by moving in the
opposite direction. This produces a change in
voltage across Cq, which is the sum of the
base voltage change and the collector volt-
age change, so the amount of charge re-
quired by C4 is magnified by a factor which is
larger than unity.

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

3-8

PIN
|
TC041108
a
Vee
3 R
Re3 1
1 %
ol
Ro
= PIN
L + %
Q =
- TC04121S
b
Figure 13

Figure 14

drivers must respond quickly to counter this
coupled noise.

The simplest Z4 element is a resistor R4 tied
to ground, as shown in Figure 14. It will pull
the base of Qq all the way down to OV if V| is
less than one Vgg. This provides good immu-
nity to coupled noise, but slows down the
High-to-Low pad transition somewhat be-
cause the base of Qg must rise a full Vgg
before the output can begin to change. The
value of Rz needs to be relatively large to
prevent a serious loss of base drive current
when Qg is on, which makes it easier to
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capacitively couple voltage spikes to the base
of Qq and, in part, nullifies the good noise
immunity the full Vgg swing provides.

The addition of a series Schottky diode
solves most of the problems. This is shown in
Figure 15. The Qg base voltage cannot pull
below a Schottky drop, so the switching
speed is unimpaired. The value of Rz can be
less than Rz4 for the same current when the
base is high, so the effect of coupled charge
is less and the noise margin is acceptable.

TC041008

Figure 15

The circuit of Figure 16 is standard with many
TTL families. It pulls the base of Qg down
even less than does Rzp - Sgp, but it has a
relatively high dynamic impedance and is
somewhat noise sensitive. It has the advan-
tage 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 function may be impor-
tant. For more complicated circuits, where
there are one or more stages of logic with
gain between input and output pins, the
squaring ability is pretty much lost; in fact, itis
likely that high-gain, multiple-logic-level FAST
circuits will oscillate if the input voltage is held
at near threshold for any length of time.

TC040708

Figure 16

Figure 17 shows a popular dynamic circuit
that is used in conjunction with a resistor or
squaring circuit pull-down, and which insures
that Cy4 cannot couple enough charge to the
base of Qg to slow down a Low-to-High
transition. In operation, as the emitter of Qp
rises, charge is coupled through Cz4 into the

June 1987

base of Qz4 which turns on and shunts the
Miller current flowing through Cq4 to ground.
When the transition is finished, the current
through Cz4 stops and Qz4 turns off. When
the High-to-Low transition of Q, occurs, Cz4
discharges through Sgs. Because Qgz4 re-
duces the problems associated with Miller
current, the circuit is called a "'Miller Killer."

TC04060S

Figure 17

Figure 18 shows an active pull-down for the
base of Qq. The drive for Qzs (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 Qg is off, Qzs turns on
to hold the base of Qg low. The impedance is
very low, eliminating the capacitive-coupling
noise problem.

Qe

ACTIVE
PULL OFF

TC040808

Figure 18

CONTROL COMPONENTS

This section covers 3-State control drivers,
special 3-State problems, and Vgg turn-on
current and 3-State glitches during power-up.

3-State Control Drivers

The normal TTL 3-State scheme is shown In
Figure 11. The 3-State control voltage in the
OFF state is high enough that S¢y and Sy, are
reverse-biased; in the active state the control
voltage 1s low, usually Vg, so that the
Q- Qp base emitter stack is off, as is the
Q;- Qg stack. In the 3-State mode, R is
dissipating maximum power. Blocking
Schottky diode S, prevents current from flow-
ing backwards through Qj if the Ve pin is
grounded; the output pin high voltage can be
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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
pin acts as an input or an output. In this case,
the pin supplies one or more normal FAST
unit loads of current if it is Low, and tends to
pull to 2VgE if it I1s floating. NPN and PNP
input transceivers have normal low 3-State
leakage.

There are several innovative improvements to
the basic 3-State circuit, as shown in Figure
19. The addition of inverter Qg — Rep with a
blocking Schottky S¢» allows the addition of
feedback diodes Sgy and Sg; to increase layy;
Scz cannot be included In series with Rgq
because its forward voltage drop would lower
Von. 3-State power is not increased, since
only one Rg 1s pulled low. The current
through Qg is available as added base drive
to Qq, so nothing is wasted. An additional
transistor may be paralleled with Qg1 and Qo
to control an active pull-down version of
impedance Zy4 which, discussed in a previous
section, elimnates the Miller turn-on problem
of Qq.

Icc Considerations

There is no formal family specification that
limits the amount of Vgc current a FAST
circuit may draw during turn-on as Vgg rises
from zero to 4.5V. However, for most new
designs, and especially for circuits that have
high Icc requirements, an effort has been
made to limit maximum turn-on Igg to 110%
of Iccmax- This precaution prevents an unde-
sirable system situation where the V¢ power
supply 1s large enough to drive the devices,
but can't power them up. The major compo-
nent of turn-on current I1s Vg to ground feed-
through of output stages. Unless specific
steps are taken to prevent it, the pull-up
Darlington turns on if Vcc is greater than
2Vgg, and remains on until the on-chip volt-
age I1s high enough to set the phase splitter
sohidly 1in one or the other of its two states.
The solution is to incorporate extra circuit
components that will set the phase splitter at
voltages nearly as low as 2Vgg, or turn off the
top device with a separate 3-State type struc-
ture which activates at low V¢ voltages and
becomes inoperative when Vcg is high.

The amount of current that can be fed from
an output pin back into a grounded Vgc pin,
or through the chip to ground for an open Vg
pin, depends on the design. Generally, 3-
State feedback current is specifically limited
to low values which are leakage or break-
down related. Other parts have medium to
high current. Those with Darlington pull-
downs connected to the output pin conduct
the most.

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

GROUND VOLTAGE AND
OTHER NOISE PROBLEMS

Ground Volitage As A Serious
Problem

Excessive ground noise voltage in a system
usually produces serious degradation of
switching speed. It may also produce unwant-
ed glitches on outputs, or spurious clocks
which cause flip-flops to lose data, or relax-
ation oscillations that completely disrupt a
system. It is, without doubt, one of the major
causes of logic systems failure ... difficult to
accommodate, and difficult to eliminate.

The problem is not unique with FAST, but is
greatly aggravated by the high transition rates
and large currents for which FAST is de-
signed. Because of this, FAST can optimally
replace other TTL families only in systems
that have been carefully designed at the PC
board level. Well planned layout is vital, and
multilayer boards with ground and V¢ planes
are often necessary. Great care must be
taken to insure adequate bypassing for Vgc.
The problems are not trivial, but they can be
solved satisfactorily to yield systems whose
performance is not exceeded in the TTL
world.

Sources Of Ground Noise

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

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

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

g ¢
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Figure 19. Improved 3-State Circuit
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Although most ground noise results from
ground inductance, resistance also contrib-
utes. Static ground offsets unrelated to rates
of current change occur, and add to the total
ground voltage. Generally speaking, those
measures which reduce ground inductance
also reduce ground resistance.

Estimating The Magnitude Of
Ground Noise

The accurate modeling of ground noise-relat-
ed problems in logic design is a complex
procedure that requires numerical analysis to
determine system currents and voltages as a
function of time. This can only be accom-
plished in a satisfactory manner if one has
reasonable electrical models, especially for
input stages and output drivers of the inte-
grated circuits used in the system. These
data are available on request for many of the
FAST logic functions. Signetics is prepared to
assist customers in solving the sometimes
formidable problems associated with large
system simulation.

The following discussion derives the minimum
peak-value of ground noise that will occur as
an integrated circuit discharges a capacitor
through ground lead inductance. It points out
the minimum problems that will exist. In the
real world, the peak ground voltage will al-
ways be larger than the simple derivation
predicts.

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

Qd Iy
T l c
vg Lo
S
= TC04041S
Figure 20

The discharge current Ig will vary with time;
starting from zero, it will increase to a maxi-
mum value, and then eventually return to
zero. There are an infinite number of ways Iy
can vary, depending on how the transistor
allows charge to flow at any instant in time,
but each of the possible current-vs-time dis-
charge curves must define the same area,
equal in value to the total charge Q that is
removed from the capacitor as its voltage
falls by an amount V.

The voltage drop Vg across the inductor at
any instant in time will be determined by the
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slope of the current-vs-time curve, that is, by
the rate at which current is changing. The
unique curve that has the required area and
minimum slope is triangular, as shown in
Figure 21. The ground voltage for this case is
a square wave as shown in Figure 22. It will
be positive while the current is increasing,
and negative when the current is decreasing.

The equations of interest in estimating Vg
are:

T

Charge=Q=CV = IMAXE = triangle area

Ground voltage = Vg = (triangle slope)(L)
_2luax L

T
Combining the two equations to eliminate
Imax gives:
4CVL

Vo=—z-
This lower limit of peak ground voitage will
always be exceeded in the real world, where
ground voltages are usually spikes, not
square waves. If a spike is large enough and
long enough, the chip will erroneously recog-
nize it as a valid input, and respond either by
glitching, slowing down, clocking incorrectly,
or oscillating.

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

4% 50X 10°12x 3 x 10 X 107°
(2% 10792

Vg =
=1.5V

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

Effects Of Ground Noise On
Input Stages

FAST TTL input voltages are referenced to
system ground as illustrated in Figure 23
which shows an equivalent input and output
stage. The equivalent input circuit is repre-
sented by Ry and the four diodes D1 through
D4. These components establish an input
switching threshold voltage of 2 Vgg relative
to chip ground. The on-chip voltage V) must
be different from this value by a margin large
enough to guarantee a static Low or High with
sufficient overdrive to insure switching speed.
The on-chip voltage V| that is actually avail-
able is the difference between the input pin
voltage Vpy and the total ground voltage
noise Vg. Vg is the sum of the steady state
voltage due to ground current flowing through
Rg, and the inductive voltage drop across Lg.
The inductive voltage is usually the larger of
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the two, and since it depends on current
changes, it will have both positive and nega-
tive polarities for each switching cycle. This
means that either Low or High input voltages
which are too close to switching threshold will
allow the noise margin to be exceeded, and if
the ground voltage noise persists long
enough, the input will switch erroneously. The
result of this depends on the chip function.
Combinatorial logic usually slows down or
produces output ghtches. Latches and flip-
flops may be clocked inadvertently, and
stored data will be lost. Complex circuits that
have multiple outputs may oscillate, particu-
larly if one polarity of ground noise results in a
rapid change of ground current that produces
the opposite polarity ground noise.

Ground noise adds a dimension of difficulty in
measuring input threshold voltage. FAST
parts are guaranteed to have input thresholds
between the limits 0.8V and 2.0V. A typical
method of verifying this is to determine the
voltage at which the input actually switches.
This requires some care, since the true
threshold voltage is masked by any noise
voltage contributed by the test system or
ground inductance. For accurate results, the
input pin voltage should approach the switch-
ing threshold slowly and smoothly. At thresh-
old the input will switch. Sensing this point is
easy for those circuits where an output also
switches, glitches, or oscillates. It is much
harder to sense this point for those circuits
where an input change produces no output
change, for example, with flip-flops which
change state only when clocked. The input
switch point for these devices can be inferred
by measuring the input current as a function
of input voltage. Clocking the part may pro-
duce enough ground noise to distort the

measurement, even if the output doesn't
switch.

DISCHARGE
CURRENT

e

AF03241S

Figure 21
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AF032308
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TIME

Figure 22

Effects Of Ground Noise On
Output Stages

The most obvious effect that ground noise
has on output stages is to directly change the
voltage available to force discharge current
through the pull-down device. If the only
source of ground voltage is from the particu-
lar output of interest, the ground and output
pin inductances will always slow down a High-
to-Low transition. They produce a voltage in
opposition to the output pin voltage at the

.l
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1

Figure 23. Equivalent
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beginning of the discharge when currents
tend to be high and voltage changes rapidly
As discharge continues, the available drive
decreases, and currents increase less rapidly.
Eventually the current begins to fall, and the
ground voltage reverses polanty, which tends
to hmit the rate at which the current de-
creases. If currents have been high, and the
inductances are large, there may be substan-
tial undershoot at the end of the switching
cycle which can drive the output pin below
ground.

If multiple outputs are switching simulta-
neously, the total ground noise needs to be
considered to determine the result for a
particular output. For this case, It can happen
that ground noise will, in fact, speed up an
output; on the other hand, it may introduce
delays that are much larger than those possi-
ble with single output switching. This behavior
makes it difficult to predict, except on a case
by case basis, what the actual effects of
multiple output switching will be. Curves of
delay vs multiple switching have been pub-
lished, but these serve only as rough guides
to indicate potential problems, and need to be
backed up with actual analysis for any partic-
ular application.

CHIP
GROUND

70040308

Figure 24

In addition to the direct influence on dis-
charge voltage, excessive ground noise can
affect the operation of the control compo-
nents, and alter both rise and fall times by
driving pull-up or pull-down stages incorrectly.
One example of this can be understood with
reference to Figure 24. The scenario Is that
the output pin 1s Low, but on the verge of
switching High, with Vi falling and Q. ready
to turn off. A problem occurs if, at the instant
before the pull-up transistor Q, turns on to
pull the output pin high, the voltage from
output pin to chip ground falls. This can
happen as a result of inductive undershoot
driving the output pin down, or by a nise in
ground voltage caused by currents complete-
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ly unrelated to the output of interest. The low
output-pin-to-chip-ground voltage pulls down
the emitter of Q¢ through Schottky clamp
diode Sy, and if V|y is not low enough to
counteract this, Q; will not turn off. The net
result is that R; cannot rise, and the transition
1s delayed until the noise voltage from output
to ground disappears.

Vce Noise As An Additional
Problem

Inductance in the V¢ lead produces noise in
the on-chip V¢ voltage that is entirely analo-
gous to ground voltage. The effects of Vgc
noise can be nearly as harmful as those
produced by ground noise, the only significant
difference being the fact that TTL input volt-
ages are referenced to ground instead of
Vee-

The first symptom of excessive Vg inductive
voltage drop 1s a change in the edge rate for a
Low-to-High transition. This will decrease if
the on-chip V¢ falls, and increase if it nises. If
the ground to Vcc voltage falls below a
minimum value, Internal circuit delays or
ghtches can occur, and functions with flip-
flops or other storage elements may lose
data. As I1s the case with excessive ground
noise, FAST circuits may break into relaxation
oscillation.

Because V¢ to ground voltage must remain
above a minimum value to avoid logic errors
and glitches, 1t is absolutely vital that Ve to
ground bypassing is adequate. This requires
low inductance Vgc and ground PC traces,
and low inductance bypass capacttors. FAST
parts are guaranteed to function properly for
low Vg of 4.5V. This means that pin voltages
must not fall below this value for any appre-
ciable time: fractions of nanoseconds. Vcc
system voltage should be close to the maxi-
mum guaranteed value for safe system de-
sign.

Designing To Reduce The
Effects Of Ground Noise

The typical 1.5V minimum value for ground
noise, calculated in the preceeding example,
points out the possibility of noise-related
problems when only one standard 50pF load
is being driven by an output stage. Simulta-
neous switching of more than one such load
obviously increases the risk of trouble, and
raises the question of how an octal part can
work at all. Fortunately, the real world, with
careful PC layout, I1s not usually so grim.

The standard 50pF load is a lot of capaci-
tance, chosen so one can estimate the chip
response for a single output switching under
conditions that approach worst case. On a
modern PC board a wire trace that has 50pF
stray capacitance i1s several feet long and
looks like a resistive delay line instead of a
lumped capacitor.
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Traces on a PC card must be short to behave
hke lumped capacitance for an output stage.
For this case, a major contributor to driver
current is the load presented by the input
stages of the driven circuits, and the associat-
ed stray capacitance. As previously men-
tioned, the input current for FAST parts is
related to edge rates, and Is generally larger
than the measured static value of input ca-
pacitance would predict. Because of this, the
useful fan-out of FAST circuits may be more
dependent on ground noise of drivers with
heavy capacitive loads than on the amount of
current available to a static DC load, which is
the guaranteed data sheet value.

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

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

In summary, there are many potential prob-
lems that one can anticipate in logic systems
with fast edge rates. Some of these are
dependent on the available components and
their respective packages, and the system
designer must be certain that the demands
made of them are not more than they can
handle. A second major consideration is the
system layout, especially from the standpoint
of ground, Vg, and signal lead inductance. If
one 1s careful with PC design and layout, and
chooses components wisely, FAST systems
deliver performance second to none in the
TTL world.

Heavy Current Drivers

Signetics has a new family of parts defined
that are capable of dnving currents much
larger than those achieved with standard
FAST parts.

The parts presently available are:

F3037 | Quad 2-Input NAND
F3038 [ Quad 2 -Input NAND
Open-Collector
F3040 Dual 4 - Input NAND
F30240 | Octal Line Driver,
Open-Collector
F30244 | Octal Line Driver,
Open-Collector
F30245 | Octal Transcelver,
Open-Collector
F30640 | Octal Transceiver,
Open-Collector

Others are in the planning stage.
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The drivers are husky enough to assure
incident wave-switching driving transmission
lines with impedance levels as low as 30§2.
They are the best choice available for appli-
cations that need the ultimate in speed and
drive capability.
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All the parts use multiple center ground and
Ve pins. Special precautions have been
taken to insure minimum feed-through current
during switching, and this, coupled with the
low Vcc and ground inductance, results in
minimum Vcc and ground noise, and allows
maximum edge-rate and speed.

3-13

The parts are available on several different
packages, including ceramic. Because the
power dissipation is application dependent,
the user needs to choose a package and an
environment carefully to be sure the maxi-
mum temperature ratings are not exceeded.
These maximum ratings are part of the indi-
vidual data sheets.
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INTRODUCTION
Signetics' FAST data sheets have been con-
figured for quick usability.

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

All references to military products have been
deleted from this manual, specifically to re-
flect recent government requirements im-
posed via Revision C of MIL-STD-883, includ-
ing the general provisions of Paragraph 1.2.
Specifications for military-grade FAST prod-
ucts are included in the Military Products Data
Manual available from the nearest Signetics
Sales Office or Sales Representative.

TYPICAL PROPAGATION DELAY

AND SUPPLY CURRENT

The typical propagation delays listed at the
top of the data sheets are the average
between tp 1 and tpy_ for the most significant
data path through the part.

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

The typical Igc current shown in that same
specification block is the average current (in
the case of gates, this will be the average of
the IccH and Iccy currents) at Ve = 5.0V and
Ta=25°C. It represents the total current
through the package, not the current through
the individual functions.

Data Sheet
Specification
Guide

LOGIC SYMBOLS

There are two types of logic symbols. The
conventional one, ""Logic Symbol," explicitly
shows the internal logic (except for complex
logic). The other 1s ''Logic Symbol (IEEE/
IEC)"" as developed by the IEC and |IEEE. The
International Electrotechnical Commission
(IEC) has developed a very powerful symbolic
language than can show the relationship of
each input of a digital logic circuit to each
output without explicitly showing the internal
logic. Internationally, Working Group 2 of IEC
Technical Committee TC-3 is preparing a new
document (Publication 817-12) that will con-
solidate the original work started in the mid-
1960's and published in 1972 (Publication
117-15), and the amendments and supple-
ments that have followed. Similarly, for the
U.S.A., IEEE Committee SCC 11 has revised
the publication IEEE Std 91/ANSI Y32.14-
1973.

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

IEEE Service Center

445 Hoes Lane

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

ABSOLUTE MAXIMUM RATINGS

The Absolute Maximum Ratings table carries
the maximum hmits 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 voltages
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 tempera-
tures will not exceed the maximum ratings.
Absolute maximum ratings are shown in Ta-
ble 1.

RECOMMENDED OPERATING
CONDITIONS

The Recommended Operating Conditions ta-
ble has a dual purpose. It sets environmental
conditions (operating free-air temperature),
and 1t sets the conditions under which the
limits set forth in the DC Electrical Character-
istics table and AC Electrical Characteristics
table will be met. Another way of looking at
this table is to think of it not as a set of limits
guaranteed by Signetics, but as the condi-
tions Signetics uses to test the parts and
guarantee that they will then meet the limits
set forth in the DC and AC Electrical Charac-
teristics tables.

Some care must be used in interpreting the
numbers in these tables. Signetics feels
strongly that the specifications set forth in a
data sheet should reflect as accurately as
possible the operation of the part in an actual
system. In particular, the input threshold val-
ues of V| and V) can be tested by the user
with parametric test equipment ... if V)4 and
V| are applied to the inputs, the outputs will

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

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

SYMBOL PARAMETER 74F UNIT
Vece Supply voltage -0.5 to +7.0 \"
VIN Input voltage -0.5 to +7.0 \
N Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +5.5 \"

Standard outputs 40 mA
lout Current applied to output in Low output state 3-State outputs 48 mA
All buffer outputs 128 mA
Ta Operating free-air temperature range 0 to +70 °C
Tsta Storage temperature range -65 to +150 °C
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be at the voltages guaranteed by DC Electn-
cal Characteristics table. There is a tendency
on the part of some users to use V| and V).
as conditions applied to the inputs to test the
part for functionality in a ''truth-table exercis-
er'' mode. This frequently causes problems
because of the noise present at the test head
of automated test equipment. Parametric
tests, such as those used for the output levels
under the V|4 and V;_ conditions are done
fairly slowly, on the order of milliseconds, and
any noise present at the inputs has settled
out before the outputs are measured. But in
functionality testing, the outputs are exam-
ined much faster, before the noise on the
inputs has settled out and the part has
assumed its final and correct output state.
Thus, Vi 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.

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

DC ELECTRICAL
CHARACTERISTICS

This table reflects the DC limits used by
Signetics during their testing operations con-
ducted under the conditions set forth in the

Recommended Operating Conditions table.
Von, for example, is guaranteed to be no less
than 2.7V when tested with Vg = +4.75V,
Vi = 0.8V across the temperature range of
0°C to +70°C, and with an output current of
lon=-1.0mA. In this table, one sees the
heritage of the original junction-isolated
Schottky family ... VoL = 0.5V at lg; = 20mA.
This gives the user a guaranteed worst-case
Low-state noise immunity of 0.3V. In the High
state the noise immunity is 0.7V worst case.
Although at first glance it would seem one-
sided to have greater noise immunity in the
High state than in the Low, this is a useful
state of affairs. Because the impedance of an
output in the High state is generally much
higher than in the Low state, more noise
immunity in the High state is needed. This is
because the noise source couples noise onto
the output connection of the device. That
output tries to pull the noise source down by
sinking the energy to ground or to Vcg,
depending on the state. The ability of the
output to do that is determined by its output
impedance. The lower half of the output
stage is a very low-impedance transistor
which can effectively pull the noise source
down. Because of the higher impedance of
the upper stage of the output, it is not as
effective in shunting the noise energy to Vcc,
so that an extra 0.4V of noise immunity in the
High state compensates for the higher imped-
ance. The result is a nice balance of sink-and-
drive current capabilities with the optimum
amount of noise immunity in both states.

Von and Vg values may vary depending on
whether 5% or 10% Vg swings are speci-
fied. The type of output structure, standard: 3-
State, or buffer will also affect the value of
Von and VL. Generally, as the output current
and Vg variations increase, the guaranteed

RECOMMENDED OPERATING CONDITIONS

minimum Voy decreases and the maximum
VoL increases. Signetics specifies and tests
Von and Vo for both 6% and 10% Vcc
swings.

l;, the maximum input current at maximum
input voltage, is a measure of the input
leakage current at a guaranteed minimum
input breakdown voltage. The test conditions
for I vary according to the type of input
structure being tested. Diode inputs are test-
ed with Voo =MAX and 7.0V at the input.
NPN inputs are tested with Voo = 0.0V and
7.0V at the input. It is necessary to turn Vgc
off for the NPN input test to measure leakage.
Otherwise, the current source is on and the
leakage is undetectable. When |, is being
measured on transceiver 1/0 pins, both Voo
and the input voltage are 5.5V. The reduced
input voltage is necessary because of the
output structure connected to the input struc-
ture. Output structures break down sooner
than input structures and it is impossible to
test the input without testing the output also.

I for both Diode and NPN input structures is
less than 20uA typically. I is less than 20uA
for NPN inputs and less than 600uA for Diode
inputs. If multiple input structures are tied
together in the design, then the input current
values also multiply. The fan-out for devices
with NPN inputs 1s 30 times greater than
those with Diode inputs. This means the
output current sinking ability of the device
driving the input to the Low state could be 30
times less when driving NPN devices.

For transceiver 1/0 pins the outputs are in the
High-impedance state when the inputs are
tested. Therefore, a maximum of 50uA extra
leakage is allowed and combined with the Iy
and I values. These tests are called

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vce Supply voltage 4.5 5.0 5.5 v
ViH High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 \"
Ik Input clamp current -18 mA
Vou High-level output voltage Open-Collector 4.5 v
Standard -1 mA
loH High-level output current 3-State -3 mA
Buffers -15 mA
Standard 20 mA
loL Low-level output current 3-State 24 mA
Buffers 64 mA
Ta Operating free-air temperature 70 °C
June 1987 4-4
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iy + lozn and i+ lpzL to more accurately
describe the true measurement being made.

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

lon is tested only on Open-Collector outputs
as a leakage test for the lower output transis-
tor structure. Both Vcc and Vo are at the
same value so that there is not a current path
to or from V¢ that would mask the leakage.

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 implications of
that specification has totally changed. Origi-
nally, log was an attempt to reassure the user
that if a stray oscilloscope probe accidentally
shorted an output to ground, the device would
not be damaged. In this manner, an extremely
long time was associated with the lgg test.
However, thermally-induced malfunctions
could occur after several seconds of sus-
tained test.

Over a period of time, lgog became a measure
of the ability of an output to charge line
capacitance. Assume a device is driving a
long line and is in the Low state. When 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 Von. At the instant the output
switches, the line capacitance looks like a
short to ground. lpg is the current demanded
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by the capacitive load as the voltage begins
to rise and the demand decreases. We now
reach the critical point in our discussion. The
full value of lpg 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 lpg surge through the
relatively small transistors that make up the
upper part of the output stage is not seri-
ous —AS LONG AS THAT CURRENT IS
LIMITED TO A SHORT DURATION. If the
hard short is allowed to remain, the full log
current will flow through that output state and
may cause functional failure or damage to the
structure. A test-induced failure may occur if
the lps test time is excessive. As long as the
los condition is very brief, typically 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 considerably longer than
the time of the effective current surge that
must be supplied by the device in the case of
charging line capacitance. The Signetics data
sheet limits for lpg reflect the conditions that
the part will see in the system—full log
spikes for extremely short periods of time.
Problems could occur if slow test equipment
or test methods ground an output for too long
a time, causing functional failure or damage.
DC electrical characteristics are shown in
Table 3.

AC ELECTRICAL
CHARACTERISTICS

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

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

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

The load resistor of 50082 is conveniently
specified as both a pull-up and pull-down load
resistor.

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

LIMITS?
SYMBOL PARAMETER' CONDITIONS? UNITS | Vcc?
Min | Typ® | Max
Recognized as a High
Viu Input High voltage signal over recommended 2.0 \"
Vce and Ty range
Recognized as a Low
ViL Input Low voltage signal over recommended 0.8 Vv
Vcc and Tp range
x;::o) Input clamp diode voltage IIN = —18mA -1.2 v MIN
+10% |loy=-1mA 25 34 \ MIN
std5 > oA
+5% |loy=-1mA 27 3.4 ' MIN
) +10% |loH=-3mA 24 33 v MIN
Vou Output High voltage 3-State
+5% loH =-3mA 27 3.3 \ MIN
+10% |loy=-15mA 2.0 3.1 \ MIN
Buffers
+5% |loy=-15mA 20 3.1 v MIN
s +10% |loL = 20mA 0.35 0.5 \ MIN
) +5% |loL=20mA 0.35 0.5 v MIN
+10% |loL=24mA 0.35 0.5 v MIN
VoL Output Low voltage 3-State
+5% |loL=24mA 0.35 0.5 \ MIN
+10% |loL = 64mA 0.35 0.5 v MIN
Buffers
+5% |loL =64mA 0.40 0.55 v MIN
Diode inputs ViN=7.0V 100 HA MAX
Input High current s _
I broakdown test NPN inputs ViN = 7.0V 100 HA 0.0V
Transceiver 1/0 pins |V|y= 5.5V 1.0 mA 5.5V
. Vip=27V
i Input High current (204A X n High U.L) n(20) MA MAX
. . ViL=0.5V -

Diode inputs (~0.6mA X n Low U.L) n(-0.6) mA MAX

I Input Low current Vo =05V
. iL=">0. (—

NPN inputs (—20pA X n Low U.L) n(-20) MA MAX
Iy + ) ! Vi =27V n(20)
lozH Input High current (1/0 pins) (200A X n High U.L) +50 HA MAX

. . ViL=0.5V

Diode inputs n(-0.6 mA MAX
I+ Input Low current P (-0.6mA X n Low U.L) -086)
lozv (170 pins) . ViL=0.5V n(-20)

NPN inputs (-204A X n Low UL) -50 | HA | MAX
lozH 3-State OFF current High Voutr =27V 50 MA MAX
lozL 3-State OFF current Low Vour = 0.5V -50 HA MAX
lon Open-Collector output leakage Von = 4.5V 250 HA MIN
o8 Output short-circuit Std.5 3-State Vout =0V -60 -150 | mA MAX
S current Buffer driver Vour = OV ~100 225 | mA | MAX

NOTES:

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

2. Unless otherwise stated on individual data sheets.

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

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

5. Standard refers to the totem-pole pull-up circuitry commonly used for the particular family, as distinguished from buffers, line drivers or 3-State outputs.

6. For testing lgg, the use of high-speed test apparatus and/or sample-and-hold techniques are pr in order to minimize internal heating and more ac y
reflect operation 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, lpg test should be performed last.
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AC ELECTRICAL CHARACTERISTICS

74F373, 74F374

Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vee = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF Cy = 50pF UNIT
R = 5002 RL = 5002
Min Typ Max Min Max

tpLH Propagation delay 3.0 5.3 7.0 3.0 8.0
toi. | Dn to Qp Waveform 3 2.0 37 5.0 20 6.0 ns
tPLH Propagation delay 5.0 9.0 115 5.0 13.0
torL E to Qn Fa7s Waveform 2 3.0 40 70 3.0 8.0 ns
tpzH Output Enable time Waveform 6 2.0 5.0 11.0 2.0 12.0 ns
tpzL to High or Low level Waveform 7 2.0 5.6 7.5 2.0 8.5
tpHz Output Disable time Waveform 6 2.0 4.5 6.5 2.0 7.5 ns
tpLz High or Low level Waveform 7 2.0 3.8 5.0 2.0 6.0
fmax Maximum clock frequency Waveform 1 100 70 MHz
tpLH Propagation delay 4.0 6.5 8.5 4.0 10.0
i | CP 10 Oy raa Waveform 1 40 65 85 40 | 100 | ™
tpzH Output enable time Waveform 6 2.0 9.0 115 2.0 125 ns
tpzL to High or Low level Waveform 7 2.0 5.3 7.5 2.0 8.5
tpHz Output Disable time Waveform 6 2.0 53 7.0 2.0 8.0 ns
tpLz to High or Low level Waveform 7 2.0 4.3 55 2.0 6.5

AC SETUP REQUIREMENTS

74F373, 74F374

Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Ve = +5.0V+10%
SYMBOL PARAMETER TEST CONDITIONS G = 50pF CL = 50pF UNIT
Ry = 50002 R = 50002
Min Typ Max Min Max
ts(H) Setup time 2.0 2.0
W) |DptoE Waveform 4 20 20 ns
th(H) Hold time, . 3.0 3.0
(L) Dy to E F373 Waveform 4 3.0 3.0 ns
to(H) | E pulse width, 6.0 6.0
High or Low Waveform 2 ns

ts(H) Setup time 20 2.0
WL | DytocCP Waveform 5 20 20 ns
th(H) Hold time, . 2.0 2.0
tll) Dy, to CP F374 Waveform 5 20 20 ns
tw(H) CP Pulse width, 7.0 7.0
tal) | High or Low Waveform 1 6.0 6.0 ns
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AC WAVEFORMS

WF06151S
WF081128

Waveform 1. Clock to Output Delays Waveform 2. Latch Enable to Output Delays
and Pulse Width and Latch Enable Pulse Width

WF0606CS WEOBH3S

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

4%////////////////

cP

WF0609BS

WF063255

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

WFOB07AS

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

NOTE: For all waveforms, Viy =15V
The shaded areas Indicate when the input 1s permitted to change for predictable output performance

Figure 3. AC Waveforms for FAST 74F373, 74F374
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TEST CIRCUITS AND
WAVEFORMS

The 500%2 load resistor, R to ground, as
described 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 quick-
ly to about +3.5V, but then continue to rise
very slowly up to about +4.4V. On the subse-
quent High-to-Low transition, the observed
tpyL would vary slightly with duty cycle, de-
pending on how long the output voltage was
allowed to rise before switching to the Low
state. Perhaps, more importantly, the 50052
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 50002
load to ground can simply be a 45052 resistor
feeding into a 50%2 coaxial cable leading to a
sampling scope input connector, with the
internal 50£2 termination of the scope com-
pleting the path to ground. Note that with this
scheme there should be a matching cable
from the device input pin to the other input of
the sampling scope; this also serves as a
5092 termination for the pulse generator that
supplies the input signal.

Figure 2, Test Circuit for 3-State Outputs,
shows a second 500X resistor from the
device output to a switch. For most measure-
ments this switch is open; it is closed for
measuring a device with Open-Collector out-
puts and for measuring one set of the En-
able/Disable parameters (Low-to-OFF and
OFF-to-Low) of a 3-State output. With the
switch closed, the pair of 50052 resistors and
the +7.0V supply establish a quiescent High
level of + 3.5V, which correlates with the High
level discussed in the preceding paragraph.

As shown in Figure 3, AC Waveforms for
FAST 74F373, 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 42 or High for
tprL2).

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

More importantly, from the system designer's
point of view, 0.3V is adequate to ensure that
a device output has turned OFF. It also gives
system designers more realistic delay times
to use in calculating minimum cycle times.
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ViN
PULSE
GENERATOR

DEFINITIONS

see AC CHARACTERISTICS for value.

of pulse generators.

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

Ryt = Termination resistance should be equal to Zoyt

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

v
[T

Lo 7.0V

vout

see AC CHARACTERISTICS for value.

of pulse generators.

vee
PULSE 3'4
GENERATOR |9 DuT.
AT J'
SWITCH POSITION
TEST SWITCH
trz closed
trLz closed
oC closed
All other open
DEFINITIONS

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

Rt = Termination resistance should be equal to Zoyt

Figure 2. Test Circuit for 3-State and Open-Collector (OC) Outputs

WF08481S

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

49

lengths. Input signals should have rise and
fall times of 2.5ns, and signal swing of OV to
+3.0V, 1.0MHz square wave Is recom-
mended for most propagation delay tests.
The repetition rate must necessarily be in-
creased for testing fpax. Two pulse genera-
tors are usually required for testing such
parameters as setup time, hold time, recovery
time, etc.
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DC SYMBOLS AND
DEFINITIONS
Voltages — All voltages are referenced to

ground. Negative-voltage limits are specified
as absolute values (i.e., —10V is greater than

~1.0V).

Vee

VikMax

ViH

ViHMin

Vie

ViLtMax

Vm

VoHMin

VoLMax

Vr+

V1o

Supply voltage: The range of pow-
er 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 pa-
rameter guarantees the integrity of
the input diode intended to clamp
negative ringing at the input termi-
nal.

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

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

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

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

Measurement voltage: The refer-
ence voltage level on AC wave-
forms for determining AC perfor-
mance. Usually specified as 1.5V
for the FAST family.

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

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

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

Negative-going threshold volt-
age: The input voltage of a variable
threshold device which causes op-
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eration according to specification
as the input transition falls from
above VT4 (Max).

Currents — Positive current is defined as
conventional current flow into a device. Nega-
tive current 1s defined as conventional current
flow out of a device. All current limits are
specified as absolute values.

lec

hH

he

loH

low1

loL

loL1

los

lozH

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

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

Input High current: The current
flowing into an input when a speci-
fied High-level voltage is applied to
that input.

Input Low current: The current
flowing out of an input when a
specified Low-level voltage is ap-
plied to that input.

Output current: The output current
that is approximately one half of
the true short-circuit output current
(los)-

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 loy 1s the current flowing out of
an output which is in the High state.

Output High current: The current
necessary to guarantee the Low to
High transition in a 302 transmis-
sion line on the incident wave.

Output Low current: The current
flowing into an output which 1s the
Low state.

Output Low current: The current
necessary to guarantee the High to
Low transition in a 3082 transmis-
sion line on the incident wave.

Output short-circuit current: The
current flowing out of an output
which is in the High state when that
output is short circut to ground.

Output off current High: The cur-
rent flowing into a disabled 3-State
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lozL

output with a specified High output
voltage applied.

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

AC SYMBOLS AND
DEFINITIONS

fmax

tPLH

teHL

teHz

tpLz

tpzH

tpzL

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

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

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

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

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

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

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

ts

Hold time: The interval immediate-
ly following the active transition of
the timing pulse (usually the Clock
pulse) or following the transition of
the control input to its latching
level, during which interval the data
to be recognized must be main-
tained at the input to ensure its
continued recognition. A negative
hold time indicates that the correct
logic level may be released prior to
the active transition of the timing
pulse and still be recognized.

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

sition of the control input to its
latching level, during which interval
the data to be recognized must be
maintained at the input to ensure
its recognifion. 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 reference points on the
leading and trailing edges of a
pulse.

Recovery time: The time between
the reference point on the trailing
edge of an asynchronous input
control pulse and the reference

M

tTHL

t t

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

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

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

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

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

Some general design considerations are in-
cluded in this section. This is not intended to
be a thorough guideline for designing 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 are susceptible to

damage from electrostatic discharge (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 always 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
sockets with power applied. Ensure that
power supply transients, such as occur
during power turn on-off, do not exceed
absolute maximum ratings.

® After assembly on PC boards, ensure

that ESD is minimized during handling,

storage or 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 10kS2 should be

soldered on the open nput. The resistor

will limit accidental damage if the PC

board is removed and brought into

contact with static-generating 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
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Design

Considerations

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 families. Tying in-
puts to Vgc or GND, directly or through a
resistor, protects the device from in-circuit
electrostatic damage. Additionally, while most
unconnected TTL inputs float High, FAST
devices with NPN inputs float Low.

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

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

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

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

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

MIXING FAST WITH OTHER TTL
FAMILIES

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

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

The noise generated by 74F devices can be
minimized in systems designed with shorter
signal lines, good ground planes, well-by-
passed power distribution networks, layouts
that minimize adjacent signal lines that run
parallel, and improved impedance matching
in signal lines to reduce transmission line-
type reflections.

INPUT LOADING AND OUTPUT
DRIVE COMPARISON

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

INPUT-OUTPUT LOADING AND
FAN-OUT TABLE

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

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

For added convenience, the actual load value
in amperes is listed in the column adjacent to
U.L.

On some FAST devices, high-impedance
NPN base input structure has been utilized.

With this structure, the Low level input cur-
rent, I, has been reduced to 20uA. This
characteristic is 30 times lower than the
requirement of devices using the convention-
al input structure. This feature improves fan-
out in the Low state and can help reduce part
count in system design by eliminating buffers
in some applications.
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Table 1. Loading Comparisons

DRIVEN DEVICE FAMILY 74F I 74F (NPN) 1 74LS ‘ 74 J 748 | 8200/9300 r82500

Driving I (Max)

Device loL (Min)

Family 06mA | 20,A | 04mA | 16mA | 20mA | 16mA | 04mA

Maximum Number of Loads Driven
74F 20mA 33 1,000 50 12.5 10 12 50
74F (NPN) 64mA 106 3,200 160 40 32 40 160
74L8 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
748 20mA 33 1,000 50 12.5 10 12 50
74S Buffer 60mA 100 3,000 150 37.5 30 37 150
8200/9300 16mA 26 800 40 10 8 10 40
82500 20mA 33 1,000 50 12 10 12 50
CLOCK PULSE REQUIREMENTS R (Max) = —V&(M buffers. Shift registers with one circulating

All FAST Clock inputs are buffered to in-
crease therr tolerance of slow positive-clock
edges and heavy ground noise. Nevertheless,
the rise time on positive-edge-triggered de-
vices should be less than the nominal clock-
to-output delay time measured between 0.8V
to 2.0V levels of the clock driver for added
safety margin against heavy ground noise.
Not only a fast nsing, clean Clock pulse 1s
required, but the path between the clock drive
and clock input 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 guide-
lines must be observed.

Open-Collector Outputs

These devices must be used whenever two or
more OR-tied outputs will be at opposite logic
levels at the same time. These devices must
have a pull-up resistor (or resistors) added
between the OR-tie connector and V¢g to
establish an active-High level. Only special
high-voltage buffers can be tied to a higher
voltage than Vgc. The minimum and maxi-
mum size of the pull-up resistor is determined
as follows:

V Max) -V,
R (Min) = cc (Max) - VoL

loL =Nz (i)
June 1987

N1 (low) + N2 (Iin)

where: lop = Minimum lo_ guarantee
or OR-tied elements.
Ny () = Cumulative maximum in-

put Low current for all
inputs tied to OR-tie
connection.

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

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

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

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 dis-
abled while the address is being changed.
Since all TTL decoder outputs are subject to
decoding sptkes, non-overlapping signals
cannot normally guarantee when the address
is changing.

Since most 3-State output enable signals are
active-Low, shift registers or edge-triggered
storage registers provide good output enable
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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 outputs of these registers
will change from Low-to-High faster than from
High-to-Low, the selection of one device at a
time is assured.

GND

Good system design starts with a well
thought out ground layout. Try to use ground
plane if possible. This will save headaches
later on. If ground strip is used, try to reduce
ground path in order to minimize ground
inductance. This prevents crosstalk prob-
lems. Quite often, jumper wire is used for
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
Vgc runs from 5082 to 100S2, depending on
Vcc and GND configuration. This is why a
sudden current demand, due to an IC output
switching, can cause momentary reduction in
Ve unless a bypass (decoupling) capacitor is
located near Vgc.

Not only is there a sudden current demand
due to output switching transient, there Is also
a heavy current demand by the buffer driver.
Assuming the buffer output sees a 5002
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
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current demand could be 0.4mA per package
in 3ns time!

The next step is to figure out the capacitance

requirement for each bypass capacitor. Using

the previously-mentioned octal buffer and

assuming the Vgc droop is 0.1V, then C is:
 0.4A X 3 X 107° sec

0.1V

=0.012uF

This formula is derived as follows:

cQ=CV

by differentiation:

=12 X 10F~°

AQ AV
—=C—
At At
. AQ
Since — =1
At

At
the equation becomes | =C E

June 1987

1At
hence, C=—

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

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

CROSS-TALK

The best way to handle cross-talk is to
prevent it from occurring in the first place;
quick-fixes are troublesome and costly. To
prevent cross-talk, maximize spacing be-
tween signal lines and minimize spacing be-
tween signal lines and ground lines. Prefera-
bly, place ground lines between signal lines.
For added precaution, add a ground trace

4-14

alongside either the potential cross-talker or
the cross-listener.

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

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

Since any voltage change, noise or other-
wise, arriving at the unterminated end of
transmission lines double in amplitude, even
a partially terminated line reduces the ampli-
tude of the signal (noise or otherwise) ap-
pearing at the end of the line; therefore, using
a terminating resistor whose value is equal to
the line characteristics impedance will help
reduce cross-talk.
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Effective January 1, 1985, this section has
been superseded by the 1985 Military Prod-
ucts Data Manual. Information regarding this
manual can be obtained from the Military
Division in Sacramento. (916) 925-6700.

MILITARY STANDARD

PRODUCTS

The Signetics Military product line offering

includes JAN Qualified Class S and B, and

Class B vendor standard products. These

products are designed to offer our customers

the optimum of quality, reliability, delivery and

cost. The benefits of these products provide

our customers:

@ Industry-wide standardization.

® Fewer custom specifications.

® Cost savings associated with larger lots.

® Better lead times by reducing
specification negotiation time and
allowing off-the-shelf procurement.

® [ndustry standard marking.

JAN QUALIFIED PRODUCT

JAN Qualified products are offered to give our
customers the highest quality and reliability.
The JAN processing levels (Class S and B)
are a result of the Governments product
standardization programs, and our JAN pro-
duction lines are certified by the qualifying
activity, the Defense Electronics Supply Cen-
ter (DESC). Signetics strongly recommends
the use of JAN products, which are listed on
the MIL-M-38510 Qualified Products List
(QPL).

JAN qualified products are fabricated, assem-
bled, tested, and inspected in U.S. Govern-
ment certified facilities in Sunnyvale, Califor-
nia (wafer fab); Orem, Utah (wafer fab, as-
sembly); and in Sacramento, California (burn-
in, test, quality conformance inspection).

Testing and inspection to MIL-M-38510 is
monitored by resident Government Source
Inspection (GSI) personnel representing the
Defense Contract Administration Services
(DCAS).

DESC prohibits any customer imposed addi-
tions, deviations, omissions, or waivers on
procurement of JAN products. Products must
conform completely to Government specifica-
tions prior to shipment and are verified by
Signetics Quality Control. A Certificate of
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Military
Information

Conformance and Procurement Traceability
is supplied with each lot shipped.

JAN Qualified products are listed in QPL-
38510, issued periodically by DESC. For cur-
rent QPL information, customers may contact
their local sales representative, Military Mar-
keting in Sacramento, or directly with DESC-
EQM at (513) 296-6355. The JAN products
listed herein should be considered valid only
on its date of publication.

These categories of product conform to Qual-
ity Levels A and B of MIL-HDBK-217
(mq=0.5 Class S, 1.0 for Class B).

The example at the bottom of this page
illustrates the part numbering system for JAN
products, the part number is per MIL-M-
38510.

SIGNETICS CLASS B
STANDARD PRODUCT (RB)
Signetics Class B Standard product is offered
for use when no JAN product is qualified on
the QPL, DESC Drawing product is not avail-
able, or when program requirements allow the
use of vendor standard product.

Class B standard product conforms to MIL-
STD-883, general provisions Paragraph 1.2.1
(and its sub-paragraphs), except where not-
ed. (See Product Noncompliance Section of
Military Data Book and/or Hand Book). No
other claims, expressed or implied, are made
of equivalence to JAN product or to MIL-M-
38510. Signetics compliant product also con-
forms with JEDEC Publication 101, except for
marking content.

J M38510 / 337 01 B E A

Electrical test requirements are as stated in

the most current Signetics Military Data

Manual only.

® 100% final electrical tests include all
Data Manual parameter limits, test
conditions, and temperatures applicable
to Subgroups 1, 2, 3, 7, and 9 of MiL-
STD-883, Method 5004 for digital
products, or to Subgroups 1, 2, 3, 4,
and 9 for Linear Products.

® Group A sample electrical inspection
tests include all final electrical
subgroups as well as all other Data
Manual parameters with specified
minimum or maximum hmits.

® End point electrical tests used for QCI
inspection sampling (Groups C and D)
are those Data Manual parameter limits,
test conditions, and temperatures
applicable to Group A Subgroups 1, 2,
and 3 per MIL-STD-883, Method 5005,
or to Subgroup 1 for Linear Products.

Data Manual parameters which have no
specified minmum or maximum limits (typical
performance only) are not tested. Parameters
which have Iimits specified at 25°C only, are
tested only at that temperature. Detailed
parameter assignment to subgroups and oth-
er test detail are contained in documented
Signetics internal Product Electrical specifica-
tions, and are available upon request. Actual
test program symbolics are available for cus-
tomer review at the factory, but are consid-
ered proprietary and will not be copied or
otherwise distributed outside of Signetics.

QCI Groups A and B testing are performed on
all products and packages per MIL-M-38510

T—Lead Finish Designator

Case Outline Designator
Device Class Designator
Device Type

Slash Sheet

General Specification

JAN Certification Mark
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and MIL-STD-883, Method 5005. Signetics
utilizes inline Group A and alternate Group B
for all lines. QCI Groups C and D are routinely
performed on all compliant families and pack-
age types.

Waivers, deviations, or exceptions of any kind
deemed necessary in the course of the con-
tracts must be issued in accordance with
DOD-STD-480. Should Signetics have knowl-
edge of the need for waivers at the time of
response to quote (RFQ) or order entry, that
information will be transmitted prior to order
entry.

June 1987

Package types which do not have case out-
lines letters assigned in MIL-M-38510, Ap-
pendix C, will be assigned case outline letters
per JEDEC Publication 101.

The Signetics standard Product Assurance
Plan documentation 1s available for customer
review at the factory, and s considered
proprietary.

This category of product conforms to quality
level B-2 of MIL-HDBK-217 (mq = 6.5).

For Class B Standard Product, the part num-
ber is listed as follows:

54LS167/BE A

LLead Finish Designator

Case Outline Designator

Device Class Designator

Generic Device Type
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Signetics FAST 74F00
Gate

Quad Two-Iinput NAND Gate
Product Specification

FAST Products

FUNCTION TABLE TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
INPUT OUTPUT DELAY (TOTAL)
A . v 74F00 3.4ns 4.4mA
t o 0 ORDERING INFORMATION
H L H
COMMERCIAL RANGE
H H L PACKAGES Vee =5V £ 10%; Ta = 0°C to +70°C
H = High voltage level " .
L = Low voltage level 14-Pin Plastic DIP N74FOON
14-Pin Plastic SO N74F00D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW

A B Inputs 1.0/1.0 20uA/0.6mA

Y Output 50/33 1.0mA/20mA

NOTE:
1. 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)

-
O] 18] vee ;::D»—v-a =2 & p
G ;
o (i =D =S
- 10
g D S
aND [ 5] ::::Di" :: «

15032008
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Product Specification

Gate

FAST 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.)

SYMBOL PARAMETER RATING UNIT
Vce Supply voltage -0.5to +7.0 v
ViN Input voltage -0.5 to +7.0 v
N Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vc v
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS :
SYMBOL PARAMETER UNIT
Min Nom Max

Vece Supply voltage 45 5.0 55 \'
ViH High-level input voltage 20 \'
ViL 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 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Vce = MIN, +10%Vec| 25 \"
VoH High-level output voltage ViL = MAX, loy = MAX
ViH = MIN, +5%Vee | 27 3.4 \"
Vce = MIN, +10%Vce 0.35 | 0.50 Vv
VoL Low-level output voltage ViL=MAX, lg_ = MAX
ViH = MIN, +5%Vco 0.35 | 0.50 \"
Vik Input clamp voltage Vecc=MIN, I =1k -0.73}| -1.2 Vv
] Input current at maximum input voltage Vee = MAX, V| =7.0V 100 MA
IiH High-level input current Voo = MAX, V=27V 20 HA
e Low-level input current Vce = MAX, V| =0.5V -0.6 | mA
los Short-circuit output current® Vce = MAX -60 -150 | mA
lccH Vin=GND 1.9 28 mA
lcc Supply current (total) Vce = MAX
lecL Vi = 4.5V 68 | 10.2 | mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. Ali typical values are at Voc= 5V, Ta= 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-hold techniques are preferable in
order to minimize internal heating and more accuratsly 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, lgog tests should be performed last.

February 2, 1987
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Product Specification

Gate

FAST 74F00

AC ELECTRICAL CHARACTERISTICS

LIMITS
Ta=+25°C Ta=0°C to +70°C
Voo = +5.0V Veo = +5.0V£10%
SYMBOL PARAMETER TEST CONDITIONS C, = 50pF CL = 50pF UNIT
R = 50002 R = 50002
Min Typ Max Min Max
teLH Propagation delay 2.4 3.7 5.0 2.4 6.0
tw. |ABtoY Waveform 1 20 3.2 43 20 sa | ™
AC WAVEFORM
WF06015S
NOTE: For all waveforms, Vy =15V
Waveform 1. For Inverting Outputs
TEST CIRCUIT AND WAVEFORM
proy [ w ‘90_%— AMP (V)
Vec NEGATIVE | XM M
PULSE 0% 10%9 w
I—!THL(N) TLH(t) —=| —
PuLSE | o Vour ’
GENERATOR ou.T. !——mmu) ‘mL(m—.‘ e
Rr © R 0% 30% AMP V)
_L i POSITIVE
L = = == = PULSE ™ M
TCO1860S 10% - X 10% ov
'WF06450S
Vm =15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor; see AC CHARACTERISTICS for value FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryn | tthL
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
February 2, 1987 6-5
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FUNCTION TABLE

FAST 74F02
Gate

Quad

Two-Input NOR Gate

Product Specification

TYPICAL PROPAGATION

TYPICAL SUPPLY CURRENT

TYPE DELAY (TOTAL)
INPUTS OUTPUT
74F02 3.4ns 4.4mA
A B Y
L L H ORDERING INFORMATION
L H L
H L L COMMERCIAL RANGE
H H L PACKAGES Voo =5V £ 10%; Ta=0°C to +70°C
H = High voltage level 14-Pin Plastic DIP N74F02N
L =Low voltage level 14-Pin Plastic SO N74F02D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(UL) | LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
A B Inputs 1.0/1.0 201A/0.6mA
v Output 50/33 1.0mA/20mA
NOTE:
1. 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)
'_3— >t
A = N
0 2] Vee :@o—v1 2 ]
5 ) ] i .
- NN
o Qe - :
: & ]
q =) . .
A —_ 11
Gl 7 8 1
D (7] 5] 1z:°-D°_y' 3 " N 13
CD041808 LS03201S
15032108

February 2, 1987
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Gate FAST 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.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -05 to +7.0 \Y
VIN Input voltage -05 to +7.0 )
[ Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vco Y
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 55 "
ViH High-level input voltage 20 Vv
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
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max

Voe = MIN, +10%Vee | 25 v
VoH High-level output voitage ViL = MAX, loy = MAX

Vin = MIN, +5%Vce 2.7 3.4 \'

Voc = MIN, +10%Vce 0.35 | 0.50 \"
VoL Low-level output voltage ViL = MAX, loL = MAX

Vi = MIN, +5%Vce 0.35 | 0.50 v
Vik Input clamp voltage Voo = MIN, | =ik -0.73 | -1.2 \"
I Input current at maximum input voltage Vec = MAX, V= 7.0V 100 MA
(™ High-level input current Ve = MAX, V=27V 20 MA
i Low-level input current Vee = MAX, V= 0.5V -06 | mA
los Short-circuit output current® Vec = MAX -60 -150 | mA

lccH 3.0 5.6 mA

I Supply current* (total Voc = MAX
e el (total) lccy ce 7.0 13 mA

NOTES:

. 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 Vcc= 5V, To= 25°C.

3. Not more than one output should be shorted at a Mn For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize i g and more ly reflect op | values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid gs in other tests. In any sequence of parameter tests, iog tests should be performed last.

4. Icc is measured with outputs open.

-
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Gate FAST 74F02

AC ELECTRICAL CHARACTERISTICS

74F02
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vee = +5.0V£10%
SYMBOL PARAMETER TEST CONDITIONS CyL = 50pF CL = 50pF UNIT
R = 50092 RL = 50092
Min Typ Max Min Max
tpLH Propagation delay 25 4.4 5.5 2.5 6.5
tv. |ABtY Waveform 1 20 3.2 43 20 53 ns
AC WAVEFORM
A B M m
tpHL ~PLH>
¥ m \"]
WF06015S
NOTE: For all waveforms, V=15V
Waveform 1. For Inverting Outputs
TEST CIRCUIT AND WAVEFORM
907.31 ' w | faom - AMPO
Vea NEGATIVE | KM m
PULSE 10% 10%4
L_ ov
— tTHL( ITLH(tD—{ |
PULSE i T Vour ’
GENERATOR D.UT. — ITLH(t) THL(t)— e
Ry N & 90% 0% AMP (V)
-l- lI POSITIVE
== = === PULSE vm M
TC01860S o
10%A | - | % 10% ov
'WF06450S
Vp=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY
Cp = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | trin | trhe
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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Signetics FAST 74F04
Inverter

Hex Inverter
Product Specification

FAST Products

FUNCTION TABLE TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
INPUT OUTPUT DELAY (TOTAL)
A v 74F04 3.5ns 6.9mA
o " ORDERING INFORMATION
H = High voltage level COMMERCIAL RANGE
L = Low voltage level PACKAGES Vee =5V £10%; Tao=0°C to +70°C
14-Pin Plastic DIP N74F04N
14-Pin Plastic SO N74F04D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L.) LOAD VALUE
PINS GESCRIFTION HIGH/LOW | HIGH/LOW
A Input 1.0/1.0 20uA/0.6mA
Y Output 50/33 1.0mA/20mA
NOTE:
1. 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)

1—‘>o—72
1
0] [14]vee s AD ¥, . '
= P ) = py
- PTI
Eiy 2] 5._‘>°_Vg 3| Ns 1129
)
[ k)
= % Q—ADo—la r s 9988
¥ i ot
A y
oo 3 o) 1 10 P Lo
13-—A>o—i12
LS033808
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Inverter FAST 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.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 "
Vin Input voltage -0.5 to +7.0 v
In Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vcc v
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vce Supply voltage 45 5.0 55 Vv
ViH High-level input voltage 20 v
ViL Low-level input voltage 0.8 v
Ik Input clamp current -18 mA
loH High-level output current -1 mA
lov Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C

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

LmITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Vcc = MIN, +10%Vee | 25 v
VoH High-level output voitage ViL = MAX, lon = MAX
Vi = MIN, +5%Vce 27 34 \
Vce = MIN, +10%Vee 0.35 | 0.50 v
VoL Low-level output voltage Vi = MAX, lgp = MAX
Vi = MIN, +5%Vce 0.35 | 0.50 v
Vik Input clamp voltage Voc = MIN, | =ik -0.73 | -1.2 \"
I Input current at maximum input voitage Vee = MAX, V= 7.0V 100 | upA
1 High-level input current Voe = MAX, V=27V 20 MA
liL Low-level input current Vce = MAX, V= 0.5V -06 | mA
los Short-circuit output current® Vog = MAX -60 -150 | mA
IccH Vin = GND 2.8 4.2 mA
lcc Supply current (total) Vee = MAX
lccL Vin = 4.5V 102 | 153 | 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, To= 25°C.

3. Not more than one output should be shorted at a time. For testing |os- the use of high-speed test apparatus and/or sample-and-hoid techniques are preferable in
order to minimize internal heating and more ly reflect values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid dings in om« tests. In any sequence of parameter tests, log tests should be performed last.
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Signetics FAST Products

Product Specification

inverter

FAST 74F04

AC ELECTRICAL CHARACTERISTICS

74F04
Ta=+25°C Ta=0°C to +70°C
= = +
SYMBOL PARAMETER TEST CONDITIONS Ve = +5.0V Vec = +50V10% |\, r
CL = 50pF C =50pF
R = 500 Ry = 500
Min Typ Max Min Max
toLH Propagation delay 24 3.7 5.0 24 6.0
. | A Bt Y Waveform 1 15 32 43 15 53 ns
AC WAVEFORM
WFog01Cs
NOTE: For all waveforms, Vy = 15V
Waveform 1. For Inverting Outputs
TEST CIRCUIT AND WAVEFORM
o [ tw | oo AMP (V)
Vee NEGATIVE [ XYM M
T PuLsE 10% 10%
L_ ov
— tTHL() TLH(t) —
PULSE y T Vour )
GENERATOR .U.T. — |-—:mmr) tmum-oi e
Rr A 90% 90% AMP )
J_ lI POSITIVE
== = = = = PULSE ™ ™
TC01860S
10%~A | w | K10% ov
'WF064508
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | trhe
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyrt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
February 2, 1987 6-11




Signetics

FAST Products

FAST 74F08

Gate

Quad Two-Input AND Gate

Product Specification

FUNCTION TABLE TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
INPUTS OUTPUT
74F08 4.1ns 7.1mA
A B Y
L L L ORDERING INFORMATION
L H L
H L L COMMERCIAL RANGE
" H H PACKAGES Vec = 5V £ 10%; Ta = 0°C to +70°C
H = High voltage level 14-Pin Plastic DIP N74F08N
L= Low voltage level 14-Pin Plastic SO N74F08D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74FUL) | LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
A B Inputs 1.0/1.0 20uA/0.6mA
Y Output 50/33 1.0mA/20mA
NOTE:
1. One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low
state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A 4 & |,
= T HDe z
=] 3] 4
A
= &: D) - -
o Q) ) .
A 9
[: 7] 10 Y - 8
8 8 10|
A 12
o] T Y A
CD04350S LS034108
LS03400S
February 2, 1987 6-12 853.0328 87420



Signetics FAST Products Product Specification

Gate FAST 74F08

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 \"
Vin Input voltage -0.5 to +7.0 Vv
N Input current -30 to +5 mA
Vour Voltage applied to output in High output state -0.5 to +Vgo \
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.5 5.0 5.5 v
ViH High-level input voltage 20 v
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
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Ve = MIN, +10%Vee | 25 v
VoH High-level output voltage ViL = MAX, loy = MAX
ViH = MIN, +5%Vce 2.7 3.4 \
Vee =MIN, +10%Vce 0.35 | 0.50 v
VoL Low-level output voltage ViL=MAX, lop = MAX
Vi = MIN, +5%Vee 0.35 | 0.50 \
Vik Input clamp voltage Vec=MIN, | =1l -0.73 | -1.2 \"
Iy Input current at maximum input voltage Vee = MAX, V;=7.0V 100 MA
i High-level input current Voo = MAX, V=27V 20 MA
I Low-level input current Vec = MAX, V)= 0.5V -0.6 | mA
los Short-circuit output current® Vog = MAX -60 -150 | mA
lccH Vin=GND 5.5 8.3 mA
lcc Supply current (total) Vce = MAX
lcoL Vin = 4.5V 86 | 129 | mA

NOTES:

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

2. All typical values are at Vcc= 5V, Tpo= 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 minimize internal heating and more ly reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid dings in other tests. In any sequence of parameter tests, log tests should be performed last.
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Signetics FAST Products

Product Specification

Gate

FAST 74F08

AC ELECTRICAL CHARACTERISTICS

74F08
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vee = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF Cy = 50pF UNIT
Ry = 50002 R = 5002
Min Typ Max Min Max
tPLH Propagation delay 3.0 4.2 5.6 3.0 6.6
., | A BtoY Wavetorm 1 25 40 53 25 63 | ™
AC WAVEFORM
A B M '™
tPLH PHL-
v M m
'WF06068S
NOTE: For all waveforms,Vy = 1.5V.
Waveform 1. For Non-inverting Outputs
TEST CIRCUIT AND WAVEFORM
90% f W | Foo% AMP (V)
Vee NEGATIVE | XYM VM
PULSE
I:j% 10%+ o
tTHL(Y) TLH() —=
PULSE Vin Vour v
GENERATOR ou.T. r—lTLM'r) tml.(n)—~| -
Rr R %% 0% AMP 1)
l V_[ POSITIVE
=T T =T F PULSE A\l AL
TC01860S
10% W . k10% ov
'WF084508
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY
Cy = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tyyy | true
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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Signetics

FAST Products

FUNCTION TABLE

FAST 74F10, 74F11

Gates

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

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

74F10 3.5ns 3.3mA

74F11 4.2ns 5.3mA

ORDERING INFORMATION

PACKAGES

Vec =5V £10%; Ta =0°C to +70°C

COMMERCIAL RANGE

14-Pin Plastic DIP

N74F10N, N74F11N

INPUTS OUTPUTS

A B C Y(F10) | Y('F11)
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

H = High voltage level

L= Low voltage level

14-Pin Plastic SO

N74F10D, N74F11D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PIN CONFIGURATION

74F(UL) | LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW

A-C Inputs 1.0/1.0 20uA/0.6mA

Y, Y Outputs 50/33 1.0mA/20mA

NOTE:

1. One (1.0) FAST Unit Load 1s defined as: 20puA in the High state and 0.6mA in the Low state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

1 EVQG
ok
G )
'F10 0 W
E@ ©
[e] D
aNp [7] 5]

O] (W] vee
o
'F11 E %
] |
] o]
GND 7] n|

'F10

'F11

'F10 'F11

1 1
12 12
& M4 e
13, 13
3 3
-4 6 _4 e
L | S
] [}
il NS 10 U
T W
LS034208 15036308
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Signetics FAST Products Product Specification

Gates FAST 74F10, 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.)

SYMBOL PARAMETER RATING UNIT
Vece Supply voltage -05 to +7.0 v
VIN Input voltage -0.5 to +7.0 "
In Input current -30 to +5 mA
Vour Voltage applied to output in High output state -0.5 to +Vcc v
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 55 v
ViH High-level input voltage 2.0 \"
ViL Low-level input voltage 0.8 "
lik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C

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

74F10, 11
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Vece = MIN, +10%Veo | 25 v
VoH High-level output voltage ViL = MAX, oy = MAX
Vi = MIN, +5%Vce 27 3.4 v
Vec = MIN, +10%Vce 0.35 | 0.50 v
VoL Low-level output voltage ViL=MAX, lo = MAX
Vi = MIN, +5%Vco 0.35 | 0.50 \
Vik Input clamp voltage Vee = MiIN, I = Ik -073]| -12| Vv
I Input current at maximum input voltage Vee = MAX, V)= 7.0V 100 PA
i High-level input current Vce = MAX, V) =27V 20 MA
hie Low-level input current Vce = MAX, V| =0.5V -06 | mA
los Short-circuit output current® Vo = MAX -60 -150 | mA
F10 lccH Vin =GND 1.8 21 mA
IccL Vin = 4.5V 60 | 7.7 | mA
lcc Supply current (total) Vee = MAX
- lccH Vin = 4.5V 47 | 62 | mA
lcoL Vin = GND 7.2 9.7 mA
NOTES:

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

2. All typical values are at 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 minimize internal heating and more ly reflect operati values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid di in other pi tests. In any sequence of parameter tests, log tests should be performed last.
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Signetics FAST Products

Product Specification

Gates

FAST 74F10, 74F11

AC ELECTRICAL CHARACTERISTICS

74F10, 11
Ta=+25°C Ta=0°C to +70°C
Ve = +5.0V Vee = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS G, = 50pF C_ = 50pF UNIT
RL = 50092 Ry = 50002
Min Typ Max Min Max
teLH Propagation delay ' 2.4 3.7 5.0 2.4 6.0
. | A B, Cto¥ Waveform 1 'F10 15 32 43 15 53 | M
tPLH Propagation delay ' 3.0 4.2 5.6 3.0 6.6
ti. | A B, CtoY Waveform 2 'F11 25 41 55 25 6.5 ns
AC WAVEFORMS
'WF08067S
Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs
NOTE: For all waveforms, Vy=15V
TEST CIRCUIT AND WAVEFORM
Y } tw | oo AMP (V)
Vec NEGATIVE | XYM W
PULSE o
Lti)/. 10% ov
- tTHL(Y) ATLH(t) —= P
PULSE in U Vour i
GENERATOR el —] '._m_ﬂ(q,) tmmn_.] e
Ry c Ry O oA AMP (V)
l t[ POSITIVE
= = = === PULSE m m
TC018608 10ﬁ - (10% ov
WF06450S
Vm=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | ty y | trHo
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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Signetics

FAST Products

DESCRIPTION

The F13 contains two 4-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 sharp-
ly defined, jitter-free output signals. In
addition, they have greater noise margin
than conventional NAND gates.

FUNCTION TABLE

INPUTS OUTPUT
A B D Y
L X | X | X H
X L| X | X H
X X|L|X H
X X | X L H
H H|H]|H L

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

PIN CONFIGURATION

FAST 74F13
Schmitt Trigger

Dual 4-Input NAND Schmitt Trigger
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F13 7.8ns 5.5mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Vee = 5V £ 10%;Ta = 0°C to +70°C
14-Pin Plastic DIP N74F13N
14-Pin Plastic SO N74F13D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION heh s M e eoreipes

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

Y Output 50/33 1.0mA/20mA
NOTE:

1 One (10) FAST Unit Load Is defined as: 20uA In the High state and 0.6mA n the Low state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

i &I
O (4] vee A _2|
] 5] 1 : Y, _4 NS
] 7] :‘: [) 5]
o o
] ) L -
9 Y 10
] o] 7S s o N8
GND | 7 8
C 2 : s
CD04370S Lsoaa1s -ﬂ
LS034508
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Signetics FAST Products

Product Specification

Schmitt Trigger

FAST 74F43

Each circuit contains a 4-input Schmitt trigger
followed by a Darlington level shifter and a
phase splitter driving a TTL totem-pole out-
put. The Schmitt trigger uses positive feed-
back to effectively speed-up slow input transi-
tions, and provide different input threshold

voltages for positive and negative-going tran-
sitions. This hysteresis between the positive-
going and negative-going input threshold (typ-
ically 800mV) is determined by resistor ratios
and is essentially insensitive to temperature
and supply voltage variations. As long as

three inputs remain at a more positive voltage
than VT4 max, the gate will respond in the
transitions of the other input as shown in
Waveform 1.

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

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

SYMBOL

PARAMETER RATING UNIT
Vee Supply voltage -0.5to +7.0 - \"
ViN Input voltage -0.5to +7.0 \
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vgc \
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vece Supply voltage 4.5 5.0 5.5 \
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 0 70 °C

February 2, 1987
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Signetics FAST Products

Product Specification

Schmitt Trigger

FAST 74F13

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

SYMBOL PARAMETER TEST CONDITIONS'! 74P UNIT
Min | Typ? | Max

V1s Positive-going threshold Vec = 5.0V 1.5 1.7 20 Vv

V- Negative-going threshold Vee=5.0V 0.7 0.9 1.1 "

AVt Hysteresis (V1+ - V1-) Vce = 5.0V 0.4 0.8 v

9

i oo e o T

Ve = MIN, +10%Veg 35 | 50 | Vv

VoL Low-level output voltage V.O-E- V1 + maxs lon = MAX £ 5%Voo 5 0 v

Vik Input clamp voltage Vec=MIN, || =k -0.73| -1.2 \'
Ir+ Input current at positive-going threshold Ve =5.0V, V= V14 0 LA
- Input current at negative-going threshold Vec=5.0V, V)=V -350 HA
Iy Input current at maximum input voltage Vec = MAX, V,=7.0V 100 HA
[/} High-level input current Vce = MAX, V=27V 20 HA
he Low-level input current Vce = MAX, V=05V -06 | mA
los Short-circuit output current® Ve = MAX -60 -150 | mA
lccH Vin=GND 4.5 85 mA

lcc Supply current (total) Vce = MAX
lcoL Vin =45V 7.0 | 100 | mA
NOTES:

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

2. All typical values are at Vg =5V, T =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-hold techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last.

AC ELECTRICAL CHARACTERISTICS

1 under recc

P

ded operating conditions for the applicable type.

74F13
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vee = +5.0V+10%
SYMBOL PARAMETER TEST CONDITIONS & = s0pF C. = 50pF UNIT
Ry = 5009 Ry = 5000
Min Typ Max Min Max
teLH Propagation delay 4.0 5.5 7.0 4.0 8.0
tonL A B CDtY Waveform 1 9.0 11.0 135 9.0 135 | ™
February 2, 1987 6-20



Product Specification

Signetics FAST Products
Schmitt Trigger FAST 74F13
AC WAVEFORM
A.B.c.0 Viretll)
thHL
v Vm
NOTE: For all waveforms,Vy = 1.5V.
Waveform 1. For Inverting Outputs
TEST CIRCUIT AND WAVEFORM
90% f w | Foow - AMPW
Vee NEGATIVE | XM ™
T PuLSE 10% 10%
ov
pope Vin Vour THLY) TLH(t— |
GENERATOR ou.T. I——m_u«,) TRLIY) e
Br R 0% %Y | AMP V)
J_ |I POSITIVE
+ L = + = = PULSE ™ ™
Tooess 10%4 | - X% oy

Test Circuit for Totem-Pole Outputs

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

C_ = Load capacitance includes jig and probe capacitance;

V=15V
input Pulse Definition

INPUT PULSE REQUIREMENTS

FAMILY

Amplitude | Rep. Rate | Pulse Width | triy | tru

1MHz 500ns 2.5ns | 2.5ns

February 2, 1987

see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr 74F 3.0v
of pulse generators.
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Signetics

FAST Products

DESCRIPTION

The 'F14 contains six logic inverters
which accept standard TTL input signals
and provide standard TTL output levels.
They are capable of transforming slowly
changing input signals into sharply de-
fined, jitter-free output signals. In addi-
tion, they have greater noise margin
than conventional 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
input transition, and provide different
input threshold voltages for positive and
negative-going transitions. This hystere-
sis between the positive-going and ne-
gative-going input thresholds (typically
800mV) is determined internally by resis-
tor ratios and is essentially insensitive to
temperature and supply voltage varia-
tions.

FUNCTION TABLE

INPUT OUTPUT
A Y
0 1
1 0

PIN CONFIGURATION

FAST 74F14
Schmitt Trigger

Hex Inverter Schmitt Trigger
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F14 5.0ns 18mA

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE

Veec =5V 10%; Tao=0°C to +70°C
14-Pin Plastic DIP N74F14N
14-Pin Plastic SO N74F14D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW

A input 1.0/1.0 20uA/0.6mA

v Output 50/33 1.0mA/20mA

NOTE:

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

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

E Vee

Elalcicicioial

GND [7

A ' p2
S XX
A 2
A 8
N 10
13|ﬂ. ;12
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Signetics FAST Products Product Specification

Schmitt Trigger FAST 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.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 \"
ViN Input voltage -0.5to +7.0 \
INn Input current -30 to +5 mA
Vour Voltage applied to output in High output state -0.5 to +Vee \"
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
' Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 '
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 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
V14 Positive-going threshold Vce = 5.0V 1.4 1.7 20 \"
V- Negative-going threshold Vce = 5.0V 0.7 0.9 11 \"
AVt Hysteresis (V1+ - V1) Vee = 5.0V 0.4 0.8 \"
) Voo = MIN, * 10%\/00 25 \
Vi High-level output voltage
OH g ha 9 Vi=Vr_min lon = MAX +5%Voc | 27 | 3.4 '
Voc = MIN, +10%Vce 0.35 | 0.50 \
V Low-level output voita
o 9 Vi= VT4 max lon = MAX +5%Voc 035 | 050 | V
Vik Input clamp voltage Ve = MIN, | =l -0.73| -1.2 Vv
b+ Input current at positive-going threshold Veg = 5.0V, V= Vr, 0.0 MA
- Input current at negative-going threshold | Vcc = 5.0V, V) =Vy_ 175 MA
[} Input current at maximum input voltage Vee = MAX, V) =7.0V 100 MA
IH High-level input current Ve = MAX, V=27V 20 HA
[ Low-level input current Vee = MAX, V= 0.5V -0.6 | mA
los Short-circuit output current® Ve = MAX -60 -150 | mA
lccH Vin = GND 13 22 mA
Icc Supply current (total) Vce = MAX
IccL Vin = 4.5V 23 32 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 Vg =5V, Tp = 25°C.
3. Not more than one output should be shorted at a time. For testing ios, the use of high-speed test app and/or pl d-hold techniques are p in
order to minimize i heating and more y refiect operati values. Otherwise, p ged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other p tests. In any sequence of parameter tests, log tests should be performed last.
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Signetics FAST Products Product Specification

Schmitt Trigger FAST 74F14
74F14
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Veec = +5.0V£10%
SYMBOL PARAMETER TEST CONDITIONS CL = 50pF CL = 50pF UNIT
R_ = 50092 R = 5000
Min Typ Max Min Max
teLH Propagation delay 4.0 6.5 8.5 4.0 9.5
i, | AtoY Wavetorm 1 35 5.0 65 35 70 | M

AC WAVEFORM

<l

<
2
<
z

'WF0601CS
NOTE: For all waveforms, Vy = 1.5V.
Waveform 1. For Inverting Outputs

TEST CIRCUIT AND WAVEFORM

tw - AMP (V
w0 | 90% P
Vee NEGATIVE | KVM vm
PULSE
[ C% 10%- ov
THL) tTLHtD == [o—
PULSE Y Vour '
GENERATOR b.uT. |—-mn«r) THL—] o
AMP
Rr l ‘I R 90% 90% "
POSITIVE
== T =T = PULSE AL M
oo 10% 0% o
'WF084508
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor; see AC CHARACTERISTICS for value. FAMILY
C = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | truo
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns

of pulse generators.
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Signelics FAST 74F20
Gate

Dual Four-Input NAND Gate
Product Specification

FAST Products

FUNCTION TABLE TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
INPUTS OUTPUT
74F20 3.5ns 2.2mA
A B|[C|D Y
L} x| x|x H ORDERING INFORMATION
X " L X N COMMERCIAL RANGE
X X L X H
X X | x L H PACKAGES Vee =5V £ 10%; Ta =0°C to +70°C
HiH|H]|H L 14-Pin Plastc DIP N74F20N
H = High voltage level . .
L = Low voltage level 14-Pin Plastic SO N74F20D
X =Don't care
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
A B C D Inputs 1.0/1.0 20uA/0.6mA
Y Qutput 50/33 1.0mA/20mA
NOTE:
1. 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)
1
O] 74 vee 1A 2]
& i) 2—2 Yo 4 & P
E 12] ; D _5'
a 11
A 9
5 10/ 9 —
E :°:l] 102 y _19]
12K 8 2 8
GND [T 8] 13— )
LS03501S _1'
CD04390S
LS03490S
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Signetics FAST Products Product Specification

Gate FAST 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.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 v
ViN Input voltage -0.5 to +7.0 \"
Iin Input current -30 to +5 mA
Vourt Voltage applied to output in High output state -0.5 to +Vc \'
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 55 \'
ViH High-level input voltage 20 v
ViL 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 0 70 °Cc

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Vee = MIN, +10%Vee | 25 v
VoH High-level output voltage ViL = MAX, loy = MAX
Vi = MIN, *5%Vee 27 3.4 "
Vce = MIN, +10%Vce 0.35 | 0.50 v
VoL Low-level output voitage ViL = MAX, loL = MAX
Vi1 = MIN, +5%Vce 0.35 | 0.50 v
Vik Input clamp voltage Vec=MIN, | = Ik -0.73| -1.2 Vv
Iy Input current at maximum input voltage Vcc = MAX, V= 7.0V 100 MA
™ High-level input current Voo = MAX, V=27V 20 MA
e Low-level input current Voc = MAX, V| = 0.5V -06 | mA
los Short-circuit output current® Ve = MAX -60 -150 | mA
lccH Vin=GND 0.9 1.4 mA
lcc Supply current (total) Vce = MAX
locL ViN=4.5V 34 | 541 mA

NOTES:

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

2. All typical values are at Ve = 5V, Ta= 25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test appcmut and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more reflect op values. Otherwi d shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid i in other tests. In any uquoneo of pcrnmow tests, los tests should be performed last.
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Signetics FAST Products

Product Specification

Gate FAST 74F20
AC ELECTRICAL CHARACTERISTICS
74F20
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vee = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF Cy = 50pF UNIT
Ry = 50092 R = 50002
Min Typ Max Min Max
tpLH Propagation delay 2.4 3.7 5.0 2.4 6.0
. |[A B C DtV Waveform 1 2.0 32 43 20 53 | M
AC WAVEFORM
A, B, C,D M A}
tPHL ~tpLH~
v m Vm
'WFOBO1FS
NOTE: For all waveforms, Vjy = 1.5V.
Waveform 1. For Inverting Outputs
TEST CIRCUIT AND WAVEFORM
w0y | w | foow - AMPOV
Vee NEGATIVE | VM m
PULSE
Lt:)% 10% ov
] LTHLN) tTLH(t) —=]
puLse | o Vour - ’ ~
GENERATOR o.Lu.T. — r-mn(t.) lmum-—l le—
Rt R Y Y AMP (V)
1 I POSITIVE
== = == = PULSE M vm
TCO1860S
10%A | W ] x10% ov
'WF084508
V= 1.5V
Test Circuit for Totem-Pole Outputs Input Puise Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | try | true
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74F 3.0V 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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Signef

FAST Products

FUNCTION TABLE

INPUTS OUTPUT
A B c Y
L L L H
X X H L
X H X L
H X X L

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

PIN CONFIGURATION

FAST 74F27
Gate

Triple Three-input NOR Gate
Product Specification

TYPE

TYPICAL PROPAGATION

DELAY

TYPICAL SUPPLY CURRENT
(TOTAL)

74F27

3.0ns

6.5mA

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE

Vce =5V +10%; To =0°C to +70°C
14-Pin Plastic DIP N74F27N
14-Pin Plastic SO N74F27D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) | LOAD VALUE

PINS DESCRIPTION HIGH/LOW | HIGH/LOW

A B, C Data inputs 1.0/1.0 20uA/0.6mA

Y Data output 50/33 1mA/20mA
NOTE:

1. 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)

d L, b

! [34] vec %l
3 ) 13-E
G] %’:- @ A 3
G o) 53>L : e
& ) s 2
& B . .
GNo (7] o bﬁ s 10 «@
s 1S 1
15031908 soo1s0s
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Signetics FAST Products Product Specification

Gate FAST 74F27

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

SYMBOL PARAMETER RATING UNIT
Vce Supply voltage -0.5 to +7.0 \"
VIN Input voltage -0.5 to +7.0 \
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +V¢c Vv
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 5.5 \
Vi High-level input voltage 20 \
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
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max
Vce =MIN, +10%Vee | 25 \'
VoH High-level output voltage ViL = MAX, oy = MAX
ViH = MIN, +5%Vce 27 3.4 \
Vce = MIN, +10%Vce 0.35 | 0.50 \
VoL Low-level output voltage ViL=MAX, lg = MAX
ViH = MIN, *+5%Vce 0.35 | 0.50 v
Vik Input clamp voltage Vec=MIN, || =l -0.73| -1.2 \
Iy Input current at maximum input voltage Vce = MAX, V| =7.0V 100 MA
™ High-level input current Vec =MAX, V=27V 20 MA
I Low-level input current Vce = MAX, V; =0.5V -06 | mA
los Short-circuit output current® Ve = MAX -60 -150 | mA
lccH Vin=GND 4.0 5.5 mA
lcc Supply current (total) Vee = MAX
|oc|_ V|N =45V 8.5 12.0 mA

NOTES:

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

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

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to 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 dings in other p tests. In any sequence of parameter tests, lps tests should be performed last.
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Signetics FAST Products

Product Specification

Gate

FAST 74F27

AC ELECTRICAL CHARACTERISTICS

74F27
Ta=+25C Ta=0°C to +70°C
Vee = +5.0V Vee = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS C, = 50pF CL = 50pF UNIT
R = 50092 Ry = 50002
Min Typ Max Min Max
trLH Propagation delay 2.0 35 5.0 15 5.5
th. | A B CtoV¥ Waveform 1 10 25 45 1.0 45 | M
AC WAVEFORM
A, B, C m M
tPHL ~tpLH*|
Y ) m
WF08017S
NOTE: For all waveforms, Vi = 1.5V.
Waveform 1. Propagation Delay input to Output
TEST CIRCUIT AND WAVEFORM
oy | w | Aoow - AMPO
Vee NEGATIVE | VM M
PULSE
T 10% 10% o
vin ] vour — l«m«.m) TLH = |
PULSE
GENERATOR o.u.T —] l..m..m,) THL(t)—] ‘-—
Rr R 90% 90%) AMP )
_l_ II POSITIVE
= = = = T = PULSE vm m
TC01860S
10% | W | 10% ov
'WF084508
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS
Ry = Load resistor to GND; see AC CHARACTERISTICS FAMILY INPUT PULSE REQUIREMENTS
for value. . Width | ¢ t
C_ = Load capacitance includes jig and probe cap Amplitude | Rep. Rate | Pulse TLH | THL
see AC CHARACTERISTICS for value. 74F 3.0V 1MHz 500ns 2.5ns | 2.5ns
Rt = Termination resistance should be equal to Zoyr
of pulse generators.
’
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Signetics FAST 74F30
Gate

Eight-Input NAND Gate
Product Specification

FAST Products

FUNCTION TABLE TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
INPUTS OUTPUT DELAY (TOTAL)
A|B|C|D|E|F|GH Y 74F30 3.2ns 1.7mA
LIX|X[X|X]|X]X|X H
X[{L[{X|X|X]|X|X[X H ORDERING INFORMATION
XIX[L|X[X|X|X]|X H
X[X[X[L|IX]|X]|X]|X H COMMERCIAL RANGE
IxIx|xltixIx|xl = PACKAGES Voc =5V £ 10%; Ta = 0°C to +70°C
XXy XXX Ly xyxy - H 14-Pin Plastic DIP N74F30N
X[X[X[X|X|X|L|X H
XIXIX[X|X|X|X|L H 14-Pin Plastic SO N74F30D
H{H/H{H|H|H|H|H L
H = High voltage level INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L= Low voltage level
- . 74F(U.L.) LOAD VALUE
X =Don't
ont care PINS DESCRIPTION HIGH/LOW | HIGH/LOW
A-H Data inputs 1.0/1.0 20pA/0.6mA
Y Data output 50/33 1.0mA/20mA
NOTE:
1 One (10) 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)
1 &
O] 2] Vee A 2
z] i3] s B 3
E E 3 c 4
D —
LT" E : E Ys 5| M
Ea I_E 6— 6
G ) n— "
ano (7] %1 LS031608 12
CD04160S
LS031708
1]
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Signetics FAST Products Product Specification

Gate ' FAST 74F30

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 \"
ViN Input voltage -0.5 to +7.0 \"
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vce \'%
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 \"
ViH High-level input voltage 2.0 v
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
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max
Vce = MIN, +10%Vee | 25 \"
VoH High-level output voltage ViL=MAX, lon = MAX
Vi = MIN, +5%Veo 27 3.4 v
Voo = MIN, +10%Vce 0.35 | 0.50 Vv
VoL Low-level output voltage ViL=MAX, lgL = MAX
Vi = MIN, +5%Vee 0.35 | 0.50 \"
Vik Input clamp voltage Vee =MIN, | =1k -0.73 | -1.2 \"
I Input current at maximum input voltage Ve = MAX, V| =7.0V 100 MA
™ High-level input current Vce = MAX, V=27V 20 MA
I Low-level input current Vce = MAX, V| =0.5V -06 | mA
los Short-circuit output current® Ve = MAX -60 -150 | mA
lccH Vin=GND 0.6 15 mA
Icc Supply current (total) Ve = MAX
lcoL VN =4.5V 2.8 4.0 mA

NOTES:

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

2. All typical values are at Vo= 5V, To= 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 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, log tests should be performed last.
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Signetics FAST Products

Product Specification

Gate

FAST 74F30

AC ELECTRICAL CHARACTERISTICS

February 2, 1987

74F30
Ta=+25°C Ta=0°C to +70°C
Vce = +5.0V Veec = +5.0V £10%
SYMBOL PARAMETER TEST CONDITIONS C, = 50pF CL = 50pF UNIT
Ry = 50092 Ry = 50002
Min Typ Max Min Max
tpLH Propagation delay 1.5 35 5.0 15 5.5
tomL A B, C,DEFGHtY Waveform 1 1.0 3.0 45 1.0 50 ns
AC WAVEFORM
A B, C,D,
EFQH Ym M
tpHL <tpL =]
Y m \L"]
'WF06018S
NOTE: For all waveforms, Vy = 1.5V.
Waveform 1. Propagation Delay Input to Output
TEST CIRCUIT AND WAVEFORM
90%} ' w | foowe - AMP M)
Vee NEGATIVE | VM M
PULSE "
L 1% w
— ITHL(Y) TLH(t) —= fe—
PULSE Vin our Vour o
GENERATOR all — tvnumr) tmutn——i le—
Ar R 90% 90% AMP )
J_ LI POSITIVE
L= = 4 = = PULSE ™ M
TCO1860S
10% . W . K10%__ oy
WF06450S
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS
RL = Load resistor to GND; see AC CHARACTERISTICS FAMILY INPUT PULSE REQUIREMENTS
for value. Amplitude | Rep. Rat Ise Wid
Cy = Load capacitance includes jig and probe capacitance; mplituce P Rate | Pulse th | truw | tre
see AC CHARACTERISTICS for value. 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
Rt = Termination resistance should be equal to Zoyr
of pulse generators.
6-33




Signetics

FAST Products

FUNCTION TABLE

FAST 74F32
Gate

Quad Two-Input OR Gate
Product Specification

TYPICAL PROPAGATION

TYPICAL SUPPLY CURRENT

TYPE DELAY (TOTAL)
INPUTS OUTPUT
74F32 4.1ns 8.2mA
A B Y
L L L ORDERING INFORMATION
L H H
H L H COMMERCIAL RANGE
H " H PACKAGES Vec = 5V £ 10%; Ta = 0°C to +70°C
H = High voltage level 14-Pin Plastic DIP N74F32N
L =Low voltage level 14-Pin Plastic SO N74F32D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
A B Inputs 1.0/1.0 20uA/0.6mA
Y Output 50/33 1.0mA/20mA
NOTE:
1. One (1.0) FAST Unit Load (U.L.) is defined as: 20uA in the High state and 0 6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A 3
o o D 2
2 o] _l
A [}
2 Ul D -s
: m|
9
E@ 5] -2 Y — s
o @ o wED—' 8 _19
aND 3 5 12-4 y i
s s ] D>t s =
C

15035108
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Signetics FAST Products Product Specification

Gate FAST 74F32

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -05 to +7.0 Vv
VIN Input voltage -05 to +7.0 Vv
N Input current -30 to +5 mA
Vout Voltage applied to output in High output state -05 to +Vge \"
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 55 \"
Vin High-level input voltage 2.0 \'
Vi Low-level input voltage 08 \"
lik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Vce = MIN, +10%Vce | 25 \'
Vou High-level output voltage ViL = MAX, loy = MAX
Vi = MIN, +5%Vcc 2.7 34 v
Vcc =MIN, +10%Vceg 035 ) 050 | V
VoL Low-level output voltage ViL=MAX, lg. = MAX
Vi = MIN, +5%Vce 0.35 | 0.50 \
Vik Input clamp voltage Vec=MIN, || =Ik -0.73| -1.2 \"
Iy Input current at maximum input voltage Vce = MAX, V| =7.0V 100 MA
liH High-level input current Vce = MAX, V=27V 20 MA
e Low-level input current Vee = MAX, V| =0.5V 0.60 | mA
los Short-circuit output current® Ve = MAX -60 -150 | mA
lccH Vin = GND 6.1 9.2 mA
lcc Supply current (total) Ve = MAX
lcoL Vin = 4.5V 103 | 1565 [ 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 Vgg= 5V, To= 25°C.

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

Product Specification

Gate

FAST 74F32

AC ELECTRICAL CHARACTERISTICS

74F32
Ta=+25°C Tao=0°C to +70°C
Ve = +5.0V Voo =+5.0V10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF Cy = 50pF UNIT
RL = 50002 Ry = 50092
Min Typ Max Min Max
tpLH Propagation delay 3.0 4.2 5.6 3.0 6.6
i, |ABtoY Waveform 1 3.0 40 53 3.0 63 | ™
AC WAVEFORM
A B M
PHL:
Y m m
WF06068S
NOTE: For all waveforms, Vjy = 1.5V,
Waveform 1. For Non-Inverting Outputs
TEST CIRCUIT AND WAVEFORM
o ! tw | fonor AMP (V)
Vee NEGATIVE | XYM L
PULSE o o
l:) % 10% ov
tTHL() TLH(t) — e
PULSE i Vour !
GENERATOR Du.T. I-—m_n(t,) THLt)—>] e
Rt Ry rrry oy AMP (V)
_l_ I POSITIVE
== = === PULSE ™ )
TC01860S8
10%: W | k10% ov
WF08450S
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R =Load resistor; see AC CHARACTERISTICS for value. FAMILY
Ci = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | try
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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Signetics FAST 74F37
Buffer

Quad Two-Input NAND Buffer
Product Specification

FAST Products

FUNCTION TABLE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
TYPE DELAY OTAL|
INPUTS OUTPUT (T )
A B v 74F37 3.5ns 13mA
N ; " ' ORDERING INFORMATION
H L H
COMMERCIAL RANGE
a - : PACKAGeS Vce =5V £10%; Ta=0°C to +70°C
H = High voltage level - -
L = Low voltage level 14-Pin Plastic DIP N74F37N
X =Don't care 14-Pin Plastic SO N74F37D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION Hzg‘;‘;t'a‘)” ng_'x_‘g'xs

A B Data inputs 10/20 | 20pA/1.2mA

Y Data output 750/106.6 | 15mA/64mA
NOTE:

1. 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)
_ 1 &b

O (4] Vee ; : L3 2 =
ook 4
0 @:J = )L o e
E 1)
=) g - T b
L] 9

ano [7] ) :: : ¥ :: 11
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Signetics FAST Products Product Specification

Buffer FAST 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.)

SYMBOL PARAMETER RATING UNIT
Vece Supply voltage -0.5to +7.0 v
VIN Input voltage -05 to +7.0 \2
N Input current -30 to +5 mA
Vourt Voltage applied to output in High output state -0.5 to +V¢c v
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 v
ViH High-level input voltage 2.0 v
Vi Low-level input voltage 0.8 "
ik Input clamp current -18 mA
loH High-level output current -15 mA
loL Low-level output current 64 mA
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max
+10%Vee | 256 v
loH=-1mA
Ve = MIN, o +5%Vec | 27 | 3.4 v
VoH High-level output voltage ViL = MAX,
Vi =MIN +10%Vce 20 \'
loH =-15mA
+5%Vce 2.0 v
Vce = MIN, loL=48mA | +10%Vcc 035050 | V
VoL Low-level output voltage ViL = MAX,
ViH = MIN loL = 64mA +5%Vce 0.40 | 0.55 v
Vik Input clamp voltage Vec=MIN, | =l -0.73| -1.2 v
Iy Input current at maximum input voltage Vce = MAX, V| =7.0V 100 MA
i High-level input current Vce = MAX, V| =27V 20 MA
I Low-level input current Vce = MAX, V= 0.5V -1.2 | mA
los Short-circuit output current® Vce = MAX 100 -225| mA
lceH Vin = GND 3 6 mA
Icc Supply current (total) Vee = MAX
lccL VN = 4.5V 23 33 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 Vg = 5V, To= 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 minimize internal heating and more ly reflect op 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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Signetics FAST Products

Product Specification

Buffer

FAST 74F37

AC ELECTRICAL CHARACTERISTICS

February 2, 1987

74F37
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vee = +5.0V £10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF Cy = 50pF UNIT
Ry = 50082 Ry = 50002
Min Typ Max Min Max
tpLH Propagation delay 25 3.5 5.5 2.0 6.5
. |ABtoY Waveform 1 15 25 45 15 5.0 ns
AC WAVEFORM
v m m
WF06015S
NOTE: For all waveforms, Vy =1.5V.
Waveform 1. For Inverting Outputs
TEST CIRCUIT AND WAVEFORM
90% f w i F90% AMP (V)
Vec NEGATIVE | KVM M
PULSE 10% 10%4
L_ ov
— tTHL(Y TLH(t) — f—
PULSE by T Vour !
GENERATOR e — '-—mn(n) THLM—] |
Rr C RL o PR AMP (V)
J_ l]: POSITIVE
=T T = = = PULSE m vm
TC01860S o o
10%4 | W | k- 10% ov
WF06450S
Vm=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS
R_ = Load resistor to GND; see AC CHARACTERISTICS FAMILY INPUT PULSE REQUIREMENTS
for value Amplitude | Rep. Rat i t t
C = Load capacrtance includes jig and probe capacitance; plitud P e | Pulse Width | trun THL
see AC CHARACTERISTICS for value 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
Rt = Termination resistance should be equal to Zoyr
of pulse generators
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Signetics FAST 74F38
Buffer

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

FAST Products

FUNCTION TABLE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
TYPE DELAY OTAL
INPUTS OUTPUT (TOTAL)
A B v 74F38 7.0ns 13mA
: v " ORDERING INFORMATION
H L H
COMMERCIAL RANGE
H H L PACKAGES Voe =5V +10%; T =0°C to +70°C
H = High voltage level . )
L = Low voltage level 14-Pin Plastic DIP N74F38N
X =Don't care 14-Pin Plastic SO N74F38D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PiNs DESCRIPTION HiGH/LOW | HIGH/LOW
A B Inputs 1.0/2.0 20pA/1.2mA
Y Output 0C*/106.7 OC*/64mA

NOTES:

1. One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
2. *OC = Open-Collector.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
4 &
E@ Vee ! : ¥, -2 pad
4
S] e o °p

=

A 1

A v 12
GND [7] 12 ¥ "
[ f  op

15035508

oiciciaio
Fal

[l

TN ETEEE
K>
4
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Signetics FAST Products Product Specification

Buffer FAST 74F38

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -05 to +7.0 \
VIN Input voltage -05 to +7.0 \
N Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vco \
lout Current applied to output in Low output state 128 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vce Supply voltage 4.5 5.0 5.5 Vv
ViH High-level input voltage 20 \
Vi Low-level input voltage 0.8 \
ik Input clamp current -18 mA
loH High-level output current 45 mV
loL Low-level output current ! 64 mA
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
loH High-level output current Vce = MIN, V) = MAX, Vi = MIN, Voy = MAX 250 pA
Vee =MIN, loL=48mA | +10%Vcc 035 | 050 [ V
VoL Low-level output voltage ViL = MAX,
ViH = MIN loL = 64mA +5%Vce 0.40 | 0.55 \
Vik Input clamp voltage Vec =MIN, | =k -0.73| -1.2 Vv
Iy Input current at maximum input voltage Vce = MAX, V) =7.0V 100 MA
iy High-level input current Vee = MAX, V=27V 20 7.3
I Low-level input current Vce = MAX, V= 0.5V -1.2 | mA
lccH Vin = GND 4 7 mA
Icc Supply current (total) Vce = MAX
lccL ViN = 4.5V 22 30 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at Voo = 5V, Tp= 25°C.
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Signetics FAST Products Product Specification

Buffer FAST 74F38

AC ELECTRICAL CHARACTERISTICS

74F38
Ta=+25°C TA=0°C to +70°C
SYMBOL PARAMETER TEST CONDITIONS Vgﬁ : ;of;gv Vee Z: :'gxpi 10% | uniT
Ry = 5002 Ry = 500
Min Typ Max Min Max
o B S R R L

NOTE:

1 When using open-collector parts, the value of the pull-up resistor greatly affects the value of the tp 4. For example, changing the specified pull-up resistor value
from 50082 will improve the tp 1 up to 50% with only a slight increase in the tpy; . However, if the value of the pull-up resistor is changed, the user must make
certain that the total lg. current through the resistor, plus the total lIL s of the receivers does not exceed the I, maximum specification

AC WAVEFORM

tPHL: ~tpy|

™ '™

<I

WF06015S

NOTE: For all waveforms, Vy = 1.5V
Waveform 1. Propagation Delay Input to Output

TEST CIRCUIT AND WAVEFORM

f ; AMP (V)
e 4
vce 70V 0% 90%
NEGATIVE | VM ™
RL PULSE 10% 10%
PULSE ;Q o 7 .
GENERATOR [ P11 OV T — l—tmum HLHtD—]
— l——mu(tr) THL(t) —] J-—
e
R <CLS R AMP (V
T T t 0% 0% "
POSITIVE
PULSE vm M
= = = = =T = 10%
WF06460S 10%7 L tw- { 2 ov
WF06450S
V=15V
Test Circuit for Open-Collector Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS FAMILY
for value. ) ) Amplitude | Rep. Rate | Pulse Width | triy | truL
C_ = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value. 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns

Rt = Termination resistance should be equal to Zoyr
of pulse generators.
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Signetics FAST 74F40

Buffer

Dual Four-Input NAND Buffer
Product Specification

FAST Products

FUNCTION TABLE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
TYPE DELAY (TOTAL)
INPUTS OUTPUT
A B c ) Y 74F40 3.5ns 6mA
L X X X H
X L X X H ORDERING INFORMATION
X X L X H
COMMERCIAL RANGE
X X X X H PACKAGES _ o . = 0° o
alwlals L Vec =5V 10%; Ta = 0°C to +70°C
H = High voltage fevel 14-Pin Plastic DIP N74F40N
L = Low voltage level 14-Pin Plastic SO N74F40D
X = Don't care
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L)) LOAD VALUE
S DESCRIPTION HIGH/LOW | HIGH/LOW
A B C D Data inputs 1.0/2.0 20pA/1.2mA
Y Data output 750/106.7 | 15mA/64mA
NOTE:
1. 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)
1 &p
A v A 2
: g [ vee -2 _ -2 L.
2 13l p 2 e Y 6 4
Ne 3] c : D -l
c [} 1] NC
o [5] 0] B 9 : _ -3
v[e] ] A n< Lg 29 .
o 12—2 " 8
GND [7] ] ¥ 13
CDoM31S LS035818 13
LS03570S
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Signetics FAST Products Product Specification

Buffer FAST 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.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5to +7.0 v
VinN Input voltage -05 to +7.0 \
In Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vcc \
lout Current applied to output in Low output state 128 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vece Supply voltage 4.5 5.0 5.5 \"
Vi High-level input voltage 2.0
Vi Low-level input voltage 0.8 \
hk Input clamp current -18 mA
loH High-level output current -15 mA
loL Low-level output current 64 mA
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
+10%Vee | 25 Vv
lon=-1mA
Voo = MIN, OH +5%Vee | 27 | 34 v
VoH High-level output voltage ViL = MAX,
ViH =MIN +10%Vee | 2.0 Vv
lon =-15mA
+5%Vco 2.0 \'%
Vce = MIN, loL = 48mA +10%Vce 0.35 | 0.50 \"
VoL Low-level output voltage ViL = MAX,
ViH=MIN loL = 64mA +5%Vee 0.40 | 0.55 \
Vik Input clamp voltage Vec=MIN, || =l -0.73 | -1.2 \"
Iy Input current at maximum input voltage Vce = MAX, V| =7.0V 100 MA
1 High-level input current Voc = MAX, V=27V 20 HA
liL Low-level input current Vce = MAX, V,=0.5V -12 | mA
los Short-circuit output current’ Voe = MAX -100 -225 | mA
lccH Vin=GND 1.75 4 mA
lcc Supply current (total) Vce = MAX
lcoL Vin = 4.5V 1 17 mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropnate value sp d under d operating 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 lps, the use of high-speed test app and/or ple-and-hold techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last.
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Signetics FAST Products Product Specification

Buffer FAST 74F40
AC ELECTRICAL CHARACTERISTICS
74F40
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vec = +5.0V£10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF Cy = 50pF UNIT
Ry = 50092 Ry = 50092
Min Typ Max Min Max
teLH Propagation delay 20 4.0 6.0 15 7.0
. |ABGCDtY Waveform 1 15 3.0 50 10 55 | ™
AC WAVEFORM
A, B,C,D Vam \L]
tPHL ~{pLH~]
vy m m
WF0801FS
NOTE: For all waveforms, Vyy = 15V.
Waveform 1. Inverting Outputs
TEST CIRCUIT AND WAVEFORM
o\ [ tw e AMP (V)
Vee NEGATIVE | XYM ™
PULSE N
L‘j % 10% ov
—= tTHL() TLH(t)—= r—
PULSE b ouT Vour ’
GENERATOR T — r—mn(m tmum—-‘ o
Ry Ry o o AMP (V)
-L I]: POSITIVE
== = === PULSE vm vm
TC01860S
10% ' W | 10% o
'WF08450S
Vm =15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS
R( = Load resistor to GND; see AC CHARACTERISTICS FAMILY INPUT PULSE REQUIREMENTS
for value.
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tru. | truL
see AC CHARACTERISTICS for value. 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
Ry = Termination resistance should be equal to Zoyr
of pulse generators.
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Signetics FAST 74F51
Gate

Dual 2-Wide 2-Input, 2-Wide 3-Input AND-OR-Invert Gate
Product Specification

FAST Products

FUNCTION TABLE TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
For 3-Input Gates DELAY (TOTAL)
INPUTS oUTPUT 74F51 3.0ns 3.5mA
A|/B|CIDIEIF] ¥ ORDERING INFORMATION
Hiv[H]x]x]x]
X|x|x|H|lH|H|] L COMMERCIAL RANGE
PACKAGES - jrpandiv .
All other combinations H Vec =8V £10%; Tp =0°C to +70°C
14-Pin Plastic DIP N74F51N
14-Pin Plastic SO N74F51D
FUNCTION TABLE
For 2-input Gates INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
il ouTRUT PINS DESCRIPTION 74F(UL) | LOAD VALUE
AlB|]c|oD 2v HIGH/LOW | HIGH/LOW
H|H| x| x L A B GCD,EF Data inputs 1.0/1.0 204A/0.6mA
X | X|H]|H L 1V, 2V Data outputs 50/33 1mA/20mA
All other combinations H NOTE:
H = High voltage level 1. One (1.0) FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low state.
L = Low voltage level
X =Don't care
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1A 9 | 1
wQ BT wlal| *
2A[Z] 134 _ ]
Y
28[3] [yu) o 13_'_&— ﬁ
1E 1:&__
2e[4] :: IF 1]
20[5]
- LS03040S
”E 2 2 | >1
ono[T] 328 5 3]
4 2 ¢ — M
s-22 il
15030508 i—l
LS03060S
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Signetics FAST Products Product Specification

Gate FAST 74F51

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 \
VIN Input voltage -0.5 to +7.0 v
Iin Input current -30 to +5 mA
Vourt Voltage applied to output in High output state -0.5 to +Vgo \
louT Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 \
ViH High-level input voltage 20 \
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
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Ve = MIN, £10%Vee | 25 \Y
VoH High-level output voltage ViL = MAX, loy = MAX
Vin = MIN, +5%Vce 2.7 3.4 \'
Vec = MIN, +10%Vcc 0.35 0.5 Vv
VoL Low-level output voltage ViL = MAX, lo = MAX
ViH = MIN, +5%Vce 035 | 05 Vv
Vik Input clamp voltage Vec=MIN, || =1k -0.73 | -1.2 Vv
Iy Input current at maximum nput voltage Voe = MAX, V| =7.0V 100 MA
ik High-level input current Voo = MAX, V=27V 20 HA
Iy Low-level input current Vee = MAX, V;=0.5V -0.6 | mA
los Short-circuit output current® Voe = MAX -60 -150 | mA
lccH Vin=GND 1.8 3.0 mA
lcc Supply current (total) Vee = MAX
lcoL Vin=4.5V 5.5 7.5 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, To= 25°C.

3. Not more than one output should be shorted at a ime. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accurately reflect 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, lpg tests should be performed last.
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Signetics FAST Products Product Specification

Gate FAST 74F51

AC ELECTRICAL CHARACTERISTICS

74F51
Ta=+25°C Ta=0°C to +70°C
Ve = +5.0V Ve =+5.0V£10%
SYMBOL PARAMETER TEST CONDITIONS C, = 50pF Cy = 50pF UNIT
Ry = 50002 RL = 500Q
Min Typ Max Min Max
trLH Propagation delay 2.0 35 55 1.5 6.5
t. | A B, G D, E FtonV Waveform 1 10 25 40 10 45 | ™
AC WAVEFORM
A, B, C, D,
EF m m
tPHL ~tPLH*
n¥ M m
WF06011S
NOTE: For all waveforms, Vjy = 1.5V.
Waveform 1. Propagation Delay input to Output
TEST CIRCUIT AND WAVEFORM
90% ' w | foowe — AMPM)
Vec NEGATIVE | VM M
PULSE
Ltj% 10%: ov
— tTHL(Y) fTLHtD—  [—
PULSE i ouT Vour ’
GENERATOR palld — I—-mm«r) ITHL(tf)—] fe—
R R 90% 90% AMP (1)
_I_ POSITIVE
== T =T = PULSE M L
TC01860S
10%A | W | K10%__ oy
'WF08450S
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to GND; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | trun | tyHo
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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Signetics FAST 74F64
Gate

Four-Two-Three-Two-Input AND-OR-Invert Gate
Product Specification

FAST Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F64 4.0ns 2.5mA

ORDERING INFORMATION

COMMERCIAL RANGE
PACKAGES Vee =5V *10%; Ta = 0°C to +70°C
14-Pin Plastic DIP N74F64N
14-Pin Plastic SO N74F64D

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

74F(UL) | LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW

AL Inputs 1.0/1.0 200A/0.6mA

Y Output 50/33 1.0mA/20mA

NOTE:
1. One (1.0) FAST Unit Load 1s defined as. 20pA In the High state and 0.6mA in the Low state,

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

31 &
s —
-
O] [14] Vee 1 z 1 8
=] 13 13
12 _E 2l & .
] F —
o " v 1
. : _+
=] 4 —S 4
] s 1
6 6
GND [7] 5
o —
CD04070S 9':@_ .1—0 &
10 —
LS03031S LS030208
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Signetics FAST Products Product Specification

Gate FAST 74F64

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

SYMBOL PARAMETER RATING UNIT
Vce Supply voltage -0.5 to +7.0 \
ViN Input voltage -0.5 to +7.0 \
N Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vge v
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 Vv
ViH 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
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS! UNIT
Min | Typ? [ Max
Vce = MIN, +10%Vee | 25 %
VoH High-level output voltage ViL = MAX, loy = MAX
Vi = MIN, +5%Vce 27 3.4 v
Vce =MIN, +10%Vee 0.35 | 0.50 \
VoL Low-level output voltage ViL=MAX, lgL = MAX
Vin = MIN, +5%Vce 0.35 | 0.50 \"
Vik Input clamp voltage Vec=MIN, || =l -0.73 | -1.2 v
I Input current at maximum input voltage Ve = MAX, V,=7.0V 100 HA
] High-level input current Vee = MAX, V=27V 20 MA
e Low-level input current Vee = MAX, V=0.5V -06 | mA
los Short-circuit output current® Ve = MAX -60 -150 | mA
lccH Vin = GND 1.9 2.8 mA
lcc Supply current (total) Vce = MAX
leoL Vin=4.5V 3.1 4.7 mA

NOTES:

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

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

3. Not more than one output should be shorted at a time. For testing lpg, 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, log tests should be performed last.
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Signetics FAST Products Product Specification

Gate FAST 74F64

AC ELECTRICAL CHARACTERISTICS

74F64
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vee = +5.0V£10%
SYMBOL PARAMETER TEST CONDITIONS CL = 50pF Cy = 50pF UNIT
RL =500 R =500
Min Typ Max Min Max
tpLH Propagation delay 25 4.6 6.0 2.5 7.0
t. | A-Lt0 Y Waveform 1 20 3.2 45 20 55 ns
AC WAVEFORM
WF06012S
NOTE: For all waveforms, Vjy=15V.
Waveform 1. For Inverting Outputs
TEST CIRCUIT AND WAVEFORM
t \J
90%Y w oo MPW
Vee NEGATIVE | KVM m
PULSE . o
T 10% 10%4 ov
Vin Vout - I‘-'THL(") TLH(t) —= “—
PULSE
GENERATOR o.u.T. — I..mm,) THLM—] b
Ry C Ry o e AMP (V)
_l- lI POSITIVE
=T T == = PULSE M M
TC01860S o/
10%A . | 10% ov
WF06450S
Vm=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | tra
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
trin, ttHL Values should be less than or equal to the table
entries.
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Signetics

FAST Products

DESCRIPTION

The 'F74 is a dual-positive edge-trig-
gered D-type flip-flop featuring individual
Data, Clock, Set and Reset inputs, and
complementary Q and Q outputs.

Set (Sp) and Reset (Rp) are asynchro-
nous active-Low inputs and operate in-
dependently of the Clock input. Informa-
tion on the Data (D) input is transferred
to the Q output on the Low-to-High
transition of the clock pulse. Clock trig-
gering 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
set-up time prior to the Low-to-High
clock transition for predictable opera-
tion.

PIN CONFIGURATION

FAST 74F74
Flip-Flop

Dual D-Type Flip-Flop
Product Specification

TYPE TYPICAL fyax TYPICAL S(j}lg?kt)cunnzu-r
T4F74 125MHz 11.5mA

ORDERING INFORMATION

PACKAGES

Vec =5V +10%; Ta=0°C to +70°C

COMMERCIAL RANGE

14-Pin Plastic DIP

N74F74N

14-Pin Plastic SO

N74F74D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
Dy, D2 Data inputs 1.0/1.0 20uA/0.6mA
Clock pulse inputs
CPy, CP; (active rising edge) 1.0/1.0 20uA/0.6mA
Reset inputs
Rp1, Rp2 (active-Low) 1.0/3.0 20pA/1.8mA
Set inputs
Sb1, Sp2 (active-Low) 1.0/3.0 20uA/1.8mA
Qy, Oy, Qp, Q2 Outputs 50/33 1.0mA/20mA

NOTE:

1. One (1.0) FAST Unit Load is defined as: 20puA in the High state and 0.6mA In the Low state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

) 10
L 1y -:.h s 5
2—{p, So1 o,}-5 120, 502 Qy|—9 2—>DC1
KN :‘ LR
3—cp 11— cp.
! 2 —B::' s 9
L be
5 2_Io
Rpy 91— 6 Rpz O2[—8 (TN N8
Y Y
1 13 LS03590S
18036008
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Signetics FAST Products

Product Specification

Flip-Flop

FAST 74F74

LOGIC DIAGRAM

MODE SELECT — FUNCTION TABLE

a2

LD01580S

INPUTS OUTPUTS

OPERATING MODE [—T— —
Sp | Rp | 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 set-up time prior to the Low-to-High clock
transition.

L =Low voltage level steady state.

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

X=Don't care.

1 = Low-to-High clock transition.

NOTE:

(1) 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.)

SYMBOL PARAMETER RATING UNIT
Vce Supply voltage -0.5to +7.0 \
ViN Input voltage -05 to +7.0 \
Iin Input current -30 to +5 mA
Vour Voltage applied to output in High output state -0.5 to +V¢c \
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 Vv
Vi 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
Ta Operating free-air temperature 0 70 °C
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Flip-Flop

FAST 74F74

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

74F74
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max

Vce =MIN, +10%Veg | 25 '

Vou High-level output voltage ViL = MAX, loy = MAX
Vi = MIN, +5%Vce 2.7 3.4 \
Vce =MIN, +10%Vce 0.35 | 0.50 v

VoL Low-level output voltage ViL = MAX, loL = MAX
Vi = MIN, +5%Vcg 035 | 050 | V
Vik Input clamp voltage Vec=MIN, | = Ik -0.73 | -1.2 v
I Input current at maximum input voltage Vee = MAX, V,=7.0V 100 MA
119} High-level input current Vcc = MAX, V| =27V 20 MA
D, CP inputs -06 | mA

i Low-level input current Vce = MAX, V,=0.5V
Rp, Sp inputs -1.8 | mA
los Short-circuit output current® Ve = MAX -60 -150 | mA
Icc Supply current* (total) Vce = MAX 115 | 16 | mA

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at Vo= 5V, To= 25°C.
3. 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, Ios tests should be performed last.
4. Measure Icc with the Clock inputs grounded and all outputs open, with the Q and Q outputs High In turn.

AC ELECTRICAL CHARACTERISTICS

74F74
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vee = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF CL = 50pF UNIT
R = 5000 RL = 5002
Min Typ Max Min Max
fmMAX Maximum clock frequency Waveform 1 100 125 100 MHz
tPLH Propagation delay 3.8 5.3 6.8 3.8 7.8
. | CP to Qp On Waveform 1 44 6.2 8.0 44 g2 | M
tPLH Propagation delay 3.2 4.6 6.1 3.2 74
. | SD, or ADp to Qp On Waveform 2 35 7.0 9.0 35 105 | M
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Flip-Flop FAST 74F74

AC SETUP REQUIREMENTS

74F74
Ta=+25°C TA=0°C to +70°C
Vee = +5.0V Vee = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF Cy = 50pF UNIT
R, = 50002 Ry = 50002
Min Typ Max Min Max
ts (H) Setup time High or Low, 2.0 2.0
tt ) | DntoCP Waveform 1 3.0 30 ns
th (H) Hold time High or Low, 1.0 1.0
th () | Dpto CP Waveform 1 10 1.0 ns
tw (H) | Clock pulse width, 4.0 4.0
tw () | High or Low Waveform 1 5.0 50 ns
tw (L) | Rp or Sp pulse width, Low Waveform 2 4.0 40 ns
Recovery time,
trec Ap or Sp to CP Waveform 3 2.0 2.0 ns
AC WAVEFORMS
i,
b { /
// 7 — W
thiL) 8ET (Sp) m Vm
” tw(L) —= [_ twit)
cP ™
.___J i) RESET (Rp) AL
— tPHL |- tpLH l—teLn
Qn m m an Y™
tPHL-
le— 'PLH lae—— tppy —=|
Qn A\ Vm
an VM VM WF06221S
WF06354S
Waveform 1. Clock to Output Delays, Data Setup and Waveform 2. Set and Reset to Output Delays, Set and
Hold Times, Clock Pulse Width Reset Pulse Widths
Rpor §p m m
tw
trec
cp M
WF061328
Waveform 3. Recovery Time
NOTE: For all waveforms, V=15V
The shaded areas indicate when the input 1s permitted to change for predictable performance
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Flip-Flop FAST 74F74
TEST CIRCUIT AND WAVEFORM
t 1 AMP (V)
oY | v F50% P
Vee NEGATIVE | KM A
PULSE
10%
10% % ov
— L—tTHL(") ATLH(t) —+ [
PULSE i o0 Vour
GENERATOR pall —] '—_mﬂu,) tmuu)_.l le—
AMP (V)
Rr _l- C‘I R 90% 90% "
POSITIVE
=T T == = PULSE M m
TC01860S 100/:7 | . | 10% ov
WF064508
Vm=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY
Cp = Load capacitance includes g and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tyin | truL
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FEATURES
o High-speed 4-bit binary addition
e Cascadable in 4-bit increments

o Functionally equivalent to 'F283
but with center power pins

DESCRIPTION

The 'F83 adds two 4-bit binary words (A,
plus Bp) plus the incoming carry. The
binary sum appears on the Sum outputs
(Z 1 -Z 4) and the outgoing carry (Coyt)
according to the equation:

Cin + (Aq + By) + 2(Az + Bp)
+ 4(Ag + B3) + B(A4 + By)
=X 1+2Z,+4X3+8Z,4+ 16Coyr

where (+) = plus.

Due to the symmetry of the binary add
function, the 'F83 can be used with
either all active-High operands (positive
logic) or with all active-Low operands
(negative logic). See Function Table.
With active-High inputs, Cjy cannot be
left open; it must be held Low when no
"carry in" is intended. Interchanging in-
puts of equal weight does not affect the
operation, thus A4, B4, CjN can arbitrarily
be assigned to pins 10, 11, 13, etc.

PIN CONFIGURATION

FAST 74F83
4-Bit Adder

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F83 7.0ns 36mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGE Vee =5V 10%, Ta = 0°C to +70°C
16-Pin Plastic DIP N74F83N
16-Pin Plastic SO N74F83D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION O W
Ay-Ay A operand inputs 1.0/2.0 20uA/1.2mA
By1-By4 B operand inputs 1.0/2.0 20uA/1.2mA
Cin Carry input 1.0/1.0 20uA/0.6mA
Z41-24 Sum outputs 50/33 1.0mA/20mA
Cout Carry output 50/33 1.0mA/20mA

NOTE:

1. One (1.0) FAST Unit Load I1s defined as: 20pA In

LOGIC SYMBOL

the High state and 0.6mA In the Low state.

LOGIC SYMBOL

TOP VIEW

CD147108

10 11 8 7 3 4 1 16
RN
Ay By Ay B; A3 B3 A, B,
13=—{Cy Courf—14
1 32 23 24
B
9 6 2 15
Lst14008
=Pin 5
GND = Pin 12

10 S
0

N

3] Ve N E
1 6

ET1 s{ [z

Ll 12
7 15

— 3
4] ta

16 1
13

—a

Ls114108
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4-Bit Adder FAST 74F83
LOGIC DIAGRAM
Cn A 8, Ay B, A By A
13 10 " 8 7 3 4 1 16
\v/ ?__6 ?:SS
|
- 2 L 2l L 1 -
v oy ¥ v -‘
22 3 Z4 Cour
LD087508
Vcc =Pin 16
GND=Pin 8
() =Pin numbers
FUNCTION TABLE
PINS Cin Aq Az A3 A B4 B2 B3 Bs Z4 Z2 Zs3 z 4 Court Example:
1001
Logic levels L L H L H H L L H H H H 1010
Active High 0 o| 1o | 1] 1]o]|of1 1 1 0 0 1 | 10011
(10+9=19)
Active Low 1 1 0 1 0 0 1 1 0 0 0 1 1 0 (Carry +5+6=12)
H = High voltage level
L = Low voltage level
6-58
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4-Bit Adder

FAST 74F83

Due to pin limitations, the intermediate carries
of the 'F83 are not brought out for use as
inputs or outputs. However, other means can
be used to effectively insert a carry into, or
bring a carry out from, an intermediate stage.

Figure 1a shows how to make a 3-bit adder.
Tying the operand inputs of the fourth adder
(A4, B4) Low makes X 4 dependent only on,
and equal to, the carry from the third adder.

Using somewhat the same principle, Figure
1b shows a way of dividing the ‘'F83 into a 2-
bit and a 1-bit adder. The third stage adder
(A3, Ba, T 3) is used merely as a means of
getting a carry (Cqp) signal into the fourth
stage (via Az and Bg) and bringing out the
carry from the second stage on Z 3. Note that
as long as Ag and B3 are the same, whether
High or Low, they do not influence Z .
Similarly, when Az and B3 are the same, the

carry into the third stage does not influence
the carry out of the third stage. Figure 1c
shows a method of implementing a 5-input
encoder where the inputs are equally weight-
ed. The outputs 2 ¢, 5, and Z 3 present a
binary number equal to the number of inputs
ly-1ls that are true. Figure 1d shows one
method of implementing a 5-input majority
gate. When three or more of the inputs I{ - I5
are true, the output Ms is true.

LTt

A By A, B,

—fcn
2y 22 32

Ay By Ay By Ay By Ay By

|

Ci0 Ao Byo

it

Tl

a. 3-Bit Adder

h kL

LU

A By Msz:s B3 Ay By

b. 2-Bit and 1-Bit Adders

Cout |—
Cn —{ C
Sa N ™
24
LS114408 2‘
Wk

Ls114208

[ A

.

c. 5-Input Encoder

Ay By A, B, Aq By A, B, Ay By Ay By Ay By A By
Cw Cour 1 Cw Cout |
21 22 33 3, I 22 % EI:
20 2! 22
LS114508 L
LS114308

d. 5-Input Majority Gate

Figure 1
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4-Bit Adder

FAST 74F83

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 \"
VIN Input voltage -0.5 to +7.0 \"
hn Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vcc v
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C
Tsta Storage temperature range -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 55 Vv
ViH High-level input voltage 2.0 \"
Vi Low-level input voltage 0.8 \'2
ik Input clamp current -18 v
lon High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
High-level i VETMAX. lon = MAX *10% Veo| 25 v
VoH igh-level output voltage L= , lon =
Vi = MIN +5% Voo 2.7 3.4 \"
Vee = MIN, £10% Veg 0.35 [ 050 | V
VoL Low-level output voltage ViL = MAX, g = MAX
Vi = MIN +5% Vgc 035 [ 050 | V
Vik Input clamp voltage Vec=MIN, | =l -0.73 | -1.2 v
Iy Input current at maximum input voltage Vee = MAX, V,=7.0V 100 HA
™ High-level input current Vce =MAX, V=27V 20 MA
Low-level input A1-As4, B1-By4 _ _ -12 | mA
he current Cin Voo =MAX, V=05V -06 | mA
los Short-circuit output current® Vce = MAX -60 -150 | mA
lcc Supply current Vee = MAX 36 55 mA
NOTES:

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

2. All typical values are at Vg =5V, Ta=25°C.

3. Not more than one output should be shorted at a time. For testing lps, 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, log
should be performed last.
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4-Bit Adder FAST 74F83

AC ELECTRICAL CHARACTERISTICS

LIMITS
o Ta=0°C to +70°C
Ta=+25°C Voo = +5.0V+ 10%
SYMBOL PARAMETER TEST CONDITIONS Ve = 5.0V ¢ e UNIT
CL = 50pF, R_ = 5000 C.. = 50pF,
L » L Ry = 500
Min Typ Max Min Max
tPLH Propagation delay 35 7.0 9.5 3.0 10.5
ta. | Cnto T, Waveform 1, 2 40 7.0 95 35 105 | M
tPLH Propagation delay 3.5 7.0 9.5 25 105
tent AorBitoZ, Waveform 1, 2 35 7.0 95 35 105 | ™
tPLH Propagation delay 3.5 5.7 7.5 3.5 8.5
tw. | Cin to Cour Waveform 2 3.0 5.4 7.0 25 go | ™
teLH Propagation delay 3.5 5.7 75 3.0 8.5
ti. | A or B, to Cour Waveform 1, 2 25 53 7.0 25 go | S
AC WAVEFORMS
A Bj, Ciy A Bj, Cy vm m
tPHL ~tpLH>
Zi, Cour VM vu I, Cour ™ m
WF2122A8 WF0801DS
Waveform 1. Propagation Delay Operands and Carry Waveform 2. Propagation Delay Operands and Carry
Inputs to Outputs Inputs to Outputs
NOTE: V= 1.5V.
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4-Bit Adder FAST 74F83

TEST CIRCUIT AND WAVEFORMS

i 1 - AM
90% o f90% P
Vee NEGATIVE | XM ™
PULSE . 10%
10% o
7 v l——tmum ATLH(tr) —=
PULSE 2 our. L&
GENERATOR nall I-m_n(t,) ITHL(t)— I—
AMP (V
Rr R 90% 90%) "
POSITIVE
= = = X PULSE m m
TC018608 o 10%
10% . w | 0% ov
'WF064508
VM= 15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | try | trHL
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FEATURES

o High-impedance NPN base inputs
for reduced loading (20uA in
High and Low states)

e Magnitude comparison of any
binary words

e Serial or parallel expansion
without extra gating

DESCRIPTION

The 'F85 is a 4-bit magnitude compara-
tor 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 (A9 — Ag) and (Bg — Bag),
where Ag and B3 are the most significant
bits.

The operation of the 'F85 is described in
the Function Table, showing all possible
logic conditions. The upper part of the
table describes the normal operation
under all conditions that will occur in a
single device or in a series expansion
scheme. In the upper part of the table
the three outputs are mutually exclusive.
In the lower part of the table, the outputs
reflect the feed-forward conditions that
exist in the parallel expansion scheme.

PIN CONFIGURATION

FAST 74F85
Comparator

4-Bit Magnitude Comparator
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F85 7.0ns 40mA

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE

Vee =5V +10%; Ta=0°C to +70°C
16-Pin Plastic DIP N74F85N
16-Pin Plastic SOL N74F85D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) | LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
Ag-Ag Comparing Inputs 1.0/0.033 20uA/20pA
Bo-B3 Comparing Inputs 1.0/0.033 20nA/20uA
:: < : la-8 Expansion Inputs 1.0/0.033 20uA/20pA
>
2 g g' A=B Data Outputs 50/33 1.0mA/20mA

NOTE:
1. One (1.0) FAST Unit Load I1s defined as: 20pA In the High state and 0.6mA in the Low state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

8 0] 5] vee 10 12 13 15 9 11 14 1
hes o INNEE RN
a-8 ] BN . I“o Ay Az Ag By By By B3 ,
'a>e [2] 3] A2 le::: ':
A>B [5] [32] A a—lasB [ 5
A=8 [¢] [11] 8y A>B A=8 A<B
A<B[7] 0] Ag l
GND [E] 5] 8o 4 . ;

CD04020S LS020308 18029408
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Comparator FAST 74F85

The expansion inputs Ia>B, la=s, and Ia<s  LOGIC DIAGRAM
are the least significant bit positions. When

used for series expansion, the A>B, A=B
and A <B outputs of the least significant l; )

word are connected to the corresponding 18) 4
Ia>B, la=g, and Ip<p inputs of the next ;’ 4130-4
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: 15 > g = Low,
Ia =g =High, and I5 <g = Low.

1 ®

13 1
h2 l o
&g } f

@) ) -
la=8 @ A=B

A>8B

0-’#
(12) - .
A =
1
T O
A | .
@ A<B
=|
1
=1
Ao (10) p
Bo D '
®)
{O—
LD01390S
FUNCTION TABLE
COMPARING INPUTS EXPANSION INPUTS OUTPUTS
As, B3 Az B Ay, By Ao, Bo la>8 la<s la=8 A>B A<B A=8B
A3 >Bj3 X X X X X X H L L
A3 <Bsg X X X X X X L H L
A3 =Bs3 Ax> By X X X X X H L L
A3 =Bj3 A< Bz X X X X X L H L
A3 =Bs3 A;=B; A1 > By X X X X H L L
Az =Bj3 A=B; A1 <Bq X X X X L H L
A3=Bj3 Ax=B; Ay =B, Ao >Bo X X X H L L
A3=Bj3 A=B> Ay =By Ag < Bp X X X L H L
A3=Ba A2=Bg A1=B1 AQ=BO H L L H L L
Ag‘Ba A2=Bg A1 =B1 A0=BQ L H L L H L
A3=Ba A2=Bg A1=B1 Ao=Bo L L H L L H
A3=Bj3 Az=B> A =B Ao=Bp X X H L L H
A3=33 A2=Bg A1=B1 Ao=Bo H H L L L L
A3 =Bj3 Az =By Ay =B4 Ao =B L L L H H L

H = High voltage level
L = Low voltage level
X =Don't care
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Comparator FAST 74F85
The parallel expansion scheme shown in
Figure 1 demonstrates the most efficient
INPUTS general use of these comparators. In the
(MSB) B3 83 parallel expansion scheme, the expansion
:23 :: inputs can be used as a fifth input bit position
Ag | A2 except on the least significant device which
821 ——fBy A<B must be connected as in the serial scheme.
A2] ———qAy A=8 —NC The expansion inputs are used by labeling
I:zo —_— :o A8 Ia>p as an "A" input, Ia < as a ''B" input
15— (O and setting Ix - g Low. The 'F85 can be used
teTipg as a 5-bit comparator only when the outputs
A9 la>s are used to drive the (Ag — Ag) and (B - Bg)
inputs of another 'F85 device. The parallel
Byg ——{83 technique can be expanded to any number of
Arg ——1A3 bits as shown in Table 1.
8y7 ———q82
Ay A2
815 ——— 3] A<B
Arg Ay A=B }——NC
Big 80 A8
Ayp et AQ
844 ————la<s
Leeipep
Al |'a>8
Bi3 B3 83
A3 A3 A3
:12 —B; 82
12 A2 A2
B1) —————qBy A<B 8y A<B ;EPUTS
Any Ay AzB bmNC Ay A8 e
80 ————{ 80 A>8 f Bp ASB fe
A1 —eq Ag Ag
89 ———la<s ] A<B
L—la=p g A=B
Ag ———1a>p —*>e
B et 83
Ag A3
87 pu—— i)
Az |A2
8 ————481 A<B
Ag ——— A A=8 b—NC
Bs |80 A>8
Ag pR— Ag
84 ——la<B
L—1'a-8
Ay Ia>e
B3 83
A3 A3
82 ———18B?
[V ——
8] ———qBy A<B
I — L} A=8
(LSB) Bp —————qB0 A>8
Ag ——— Ao
L—dlacs
He—dip-8
L—Jiase
AF02001S

Figure 1. Comparison Of Two 24-Bit Words

Table 1
WORD NUMBER OF TYPICAL SPEEDS
LENGTH PACKAGES 74F
1-4 Bits 1 12ns
5-25 Bits 2-6 22ns
25-120 Bits 8-31 34ns
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Comparator FAST 74F85

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5to +7.0 \
VIN Input voltage -0.5to +7.0 \"
IiN Input current -30 to +5 mA
Vourt Voltage applied to output in High output state -0.5 to +V¢c \
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.5 5.0 5.5 \"
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
Ta Operating free-air temperature 0 70 °C
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Comparator FAST 74F85

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

74F85
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max

Vec = MIN, +10%Vge | 25 v
Von High-level output voltage ViL = MAX, loy = MAX

Vi = MIN, +5%Vce 27 3.4 Vv

Vece = MIN, +10%Vce 0.35 | 0.50 v
VoL Low-level output voltage ViL = MAX;, lgL = MAX

Vi = MIN, +5%Vce 0.35 | 0.50 Vv
Vik Input clamp voltage Vee=MIN, | =l -0.73 | -1.2 v
] Input current at maximum input voltage Vee = 0.0V, Vy=7.0V 100 MA
lin High-level input current Vcc = MAX, V=27V 20 MA
e Low-level input current Vce = MAX, V| =0.5V -20 | mA
los Short-circuit output current® Vee = MAX -60 -150 | mA

lccH Vin=GND 36 50 mA
! Supply current (total Vce = MAX =B, = =
cc pply (total) et cc An 52‘ Ia-g=GND, 20 | 54 | mA
IaA>B=la<g =45V

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 Vo= 5V, Ta= 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 techniques are p in
order to minimize internal heating and more ac ly reflect operati 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.

AC ELECTRICAL CHARACTERISTICS

74F85
Ta=+25°C TA=0°C to +70°C
Ve = +5.0V Vec = +5.0V £10%
SYMBOL PARAMETER TEST CONDITIONS & o Sopt oL = 50pF UNIT
R, = 500 Ry = 5000
Min Typ Max Min Max
thuy :’%‘:agai‘;‘gtdz;ay Waveform 1 6.0 85 110 55 130 |
tPHL A<B, A>B output 3 logic levels 7.0 9.5 14.0 6.5 15.5
o i’%‘:aga::;ttd::ay Waveform 1 65 9.0 115 6.0 4o |
tPHL A=B output 4 logic levels 7.0 9.5 140 6.5 145
toLp E\m‘:%:??,xde;%put Waveform 1 3.0 5.0 75 25 9.0 s
< = N
e B i 1 logic level 3.0 6.0 9.0 25 10.0
toLH :\m‘;a?:s&"tge'ay Waveform 1 25 45 7.0 20 o0 |
e | A2 output 2 logic levels 35 7.5 100 25 12.0
toLn |PA’ °‘:§‘:‘(“°TA de;aiynpu' Waveform 1 3.0 50 8.0 3.0 o5 |
> - !
tPHL to A<B output 1 logic level 3.0 6.0 9.0 2.0 9.5
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Product Specification

Comparator FAST 74F85
AC WAVEFORM
NOTE: For all waveforms, V=15V
Waveform 1. Propagation Delay Input to Output
TEST CIRCUIT AND WAVEFORM
oy | w | Hoom — AP
Vee NEGATIVE | KVM Ym
PULSE
I:)% 10%4 ov
— THL(t) tTLH(D —=
PULSE v T Vour He
GENERATOR oLt — I._mnu,) THU ) —] |
Ry _l_ CI RL - PR AMP (V)
POSITIVE
= = =+ == = PULSE M M
TC01860S
Iw F 1w { K10% Dv
WF06450S

DEFINITIONS

Test Circuit for Totem-Pole Outputs

Vp=15V

Input Pulse Definition

INPUT PULSE REQUIREMENTS

R = Load resistor to GND; see AC CHARACTERISTICS for value. FAMILY
Cy = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | trpy | traL
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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Signetics FAST 74F86
Gate

Quad Two-Input Exclusive-OR Gate
Product Specification

FAST Products

FUNCTION TABLE TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
INPUTS OUTPUT DELAY (TOTAL)
A B Y 74F86 4.3ns 16.5mA
:: "_" ; ORDERING INFORMATION
H L H COMMERCIAL RANGE
H H L PACKAGES Vee =5V £ 10%; Ta = 0°C to +70°C
H = High voltage level 14-Pin Plastic DIP N74F86N
L = Low voltage level
14-Pin Plastic SO N74F86D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
A B Inputs 1.0/1.0 200A/0.6mA
Y Output 50/33 1.0mA/20mA

NOTE:
1. 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)

=1

U] vVee ;::)DV—S
D
DD
) DSt

15096208

g
B

ElEFLE FE

[ 1] [T 12 [ I

Tl lsle fole Lol
lw

CD04450S

18036108
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Gate FAST 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.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 v
Vin Input voltage -0.5 to +7.0 \'
N Input current -30 to +5 mA
Vour Voltage applied to output in High output state -0.5 to +V¢ \"
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 05.5 v
Vi High-level input voltage 20
ViL Low-level input voltage 0.8 v
lik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Ve = MIN, +10%Vgoe | 2.5 v
Vo High-level output voltage ViL = MAX, oy = MAX
Vi = MIN, +5%Vce 2.7 34 v
Vce = MIN, +10%Vce 0.35 | 0.50 v
VoL Low-level output voltage ViL=MAX, loL = MAX
Vi = MIN, +5%Vce 0.35 | 0.50 v
Vik Input clamp voltage Vec=MIN, | = Ik -0.73| -1.2 "
I Input current at maximum input voltage Vce = MAX, V| =7.0V 100 MA
i High-level input current Vce = MAX, V| =27V 20 MA
I Low-level input current Vce = MAX, V= 0.5V -0.6 | mA
los Short-circuit output current® Voc = MAX -60 -150 | mA
lech Q - fg\? 15 23 mA
lcc Supply current (total) Vee = MAX =4
lccL Vin = 4.5V 18 28 mA

NOTES:

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

2. All typical values are at Vcc= 5V, 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 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 p tests. In any sequence of parameter tests, log tests should be performed last.
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Product Specification

Gate

FAST 74F86

AC ELECTRICAL CHARACTERISTICS

74F86
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vec =+5.0V10%
SYMBOL PARAMETER TEST CONDITIONS C_ = 50pF CL = 50pF UNIT
R.= 50092 RL= 50092
Min Typ Max Min Max
tPLH Propagation delay Other input Low 3.0 4.0 5.5 3.0 6.5 ns
tPHL AorBtoY Waveform 2 3.0 4.2 5.5 3.0 6.5
teLH Propagation delay Other input High 35 53 7.0 35 8.0 ns
tPHL AorBtoY Waveform 1 3.0 4.7 6.5 3.0 75
AC WAVEFORMS
Vin
Vour
WF0601JS 'WF06069S
Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs
NOTE: For all waveforms, Vy =15V
TEST CIRCUIT AND WAVEFORM
oy | tw | Vooom AMP (V)
Vee NEGATIVE | K VM M
I PULSE 10% 10%]
L_ ov
tTHL() tTLH(t) —~
PULSE i Vour !
GENERATOR ou.T. r_nmm,) THL()— I-—
AMP (V
Rr J_ ‘I R 0% 90%) N
POSITIVE
= = = == = PULSE vm m
Toneses 10% 10%
tw { ov
'WF06450S
V=15V
Test Circuit for Totem-Pole Outputs Input Puise Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R_ = Load resistor; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | try | trhe
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FAST Products

DESCRIPTION

The 'F109 is a dual positive edge-trig-
gered JK-type flip-flop featuring individu-
al J, K, Clock, Set and Reset inputs, and
complementary Q outputs.

Set (Sp) and Reset (Rp) are asynchro-
nous active-Low inputs and operate in-
dependently 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 Function
Table. Clock triggering occurs at a volt-
age 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 set-up time prior to the Low-to-High
transition of the Clock for predictable
operation. The JK design allows opera-
tion 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 opera-
tion.

PIN CONFIGURATION

FAST 74F4109
Flip-Flop

Dual J-K Positive Edge-Triggered Flip-Flop

Product Specification

TYPE TYPICAL fyax TYPICAL ?‘lrjg.l:k:) CURRENT
74F109 125MHz 12.3mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Voc =5V +10%; T =0°C to +70°C
16-Pin Plastic DIP N74F109N
16-Pin Plastic SO N74F109D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION Hfgﬁx:g‘)ﬂ Lgﬁ;/‘ﬁ;‘xE
Jy, Ja, Ky, Ko Data inputs 1.0/1.0 20uA/0.6mA
CPy, CP, ggt‘i"'l‘e'?;';f:g";‘(’;g; 1.0/1.0 20uA/0.6mA
Rb1, Rpz Reset inputs (active-Low) 1.0/3.0 20uA/1.8mA
Sp1, Sp2 Set inputs (active-Low) 1.0/3.0 20uA/1.8mA
Qq, Qz, Qy, Q2 Outputs 50/33 1.0mA/20mA

NOTE:

1. One (1.0) FAST Unit Load (U.L.) 1s defined as: 20pA in the High state and 0.6mA in the Low state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Roi[1] [16] Vee 5 " 21,
e 75]oe " A 3
- —4, 01 @ 3
R3] E 2 22—y M}—6 10 ﬁ ;K .
oPi[4] b—{TR. Snlg
5 1—pcpy
So1[s 12]CP2 w [
oy[e] [11] 502 2 e 10
. 3-0lKy Rpy fo-7 9 13a 0o
a7 {012 -GL—;;— LN o
GND[8 (9]0, 1 15 JATN PY
LS036718 LS036818
LS03660S
CD04560S
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Flip-Flop FAST 74F109

LOGIC DIAGRAM FUNCTION TABLE

INPUTS OUTPUTS
OPERATING MODE
8 Q cpP

[+]

Y

Asynchronous Set
Asynchronous Reset (Clear)
] Undetermined (Note)

Toggle

Load "0" (Reset)
Load "1" (Set)
Hold '"no change"

X X X | Rl

xX X X

0

rxxx|rzr|&

- T =3 XX X| &

ITIT|rrI
Q9 Iral|lIr>I
oirTo|(TTrr |0l

- - o -
TS - —

H = High voltage level steady state.
J L = Low voltage level steady state.
h = High voitage level one set-up time prior to the Low-to-High Clock transition.

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

3o X = Don't care.

To q = Lower case letters indicate the state of the referenced output prior to the Low-
LD016205 to-High Clock transition.

t = Low-to-High Clock transition.

NOTE:

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.)

SYMBOL PARAMETER RATING UNIT
Vece Supply voltage -0.5 to +7.0 \
Vin Input voltage -0.5 to +7.0 \
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vgc \
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee Supply voltage 45 5.0 5.5 \
ViH High-level input voltage 2.0 \"
ViL 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
Ta Operating free-air temperature 0 70 °C
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Product Specification

Flip-Flop

FAST 74F109

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

74F109
SYMBOL PARAMETER TEST CONDITIONS'! UNIT
Min | Typ? | Max
Vee = MIN, +10%Vee | 25 \"
VoH High-level output voltage ViL =MAX, loy = MAX
Vi = MIN, +5%Vce 2.7 3.4 A
Vce = MIN, +10%Vee 035 | 050 | V
VoL Low-level output voltage ViL=MAX, loL = MAX
Vin = MIN, +5%Vco 0.35 | 0.50 \
Vik Input clamp voltage Vec=MIN, || =Ik -0.73 | -1.2 \'
Iy Input current at maximum input voltage Vce = MAX, V,=7.0V 100 MA
iah- i J, K, CP inputs 20 A
" High-level input . Voo = MAX, V) = 2.7V
current Sp, Rp inputs 2 | pA
g i J, K, CP inputs -06 | mA
L Low-level input " Voo = MAX, V= 2.7V
current Sp, Rp inputs -1.8 | mA
los Short-circuit output current? Vee = MAX -60 -150 | mA
lcc Supply current® (total) Vce = MAX 123 17 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 Vgc= 5V, Ta= 25°C.
3. Not more than one output should be shorted at a time. For testing log, 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, Ios tests should be performed last.
4. With the Clock input grounded and all outputs open, lcc 1s measured with the Q and Q outputs High in turn.

AC ELECTRICAL CHARACTERISTICS

74F109
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vce = +5.0V10%
SYMBOL PARAMETER TEST CONDITIONS CL = 50pF CL = 50pF UNIT
RL = 5008 R = 5000
Min Typ Max Min Max
fmax Maximum clock frequency Waveform 1 90 125 90 MHz
tPLH Propagation delay 3.8 5.3 7.0 3.8 8.0
. | CP to Qp Qn Waveform 1 44 6.2 8.0 4.4 9.2 ns
tpLH Eropagation delay 3.2 5.2 7.0 3.2 8.0
te. | Son OF Ron to Qn Qn Waveform 2 35 7.0 9.0 35 105 | ™
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Flip-Flop

FAST 74F109

AC SETUP REQUIREMENTS

74F109
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Ve = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF Cy = 50pF UNIT
R =500 Ry = 50092
Min Typ Max Min Max
ts(H) Set-up time High or Low, 3.0 3.0
) |JorRtocP Wawotorm 1 3.0 30 s
th(H) Hold time, High or Low, 1.0 1.0
W) |JorRtocP Waveform 1 10 10 ns
tw(H) Clock pulse width, 4.0 4.0
twll) | High or Low Waveform 1 5.0 5.0 ns
twl) f::v“ Reset pulse width, Waveform 2 40 40 ns
Recovery time,
trec Set or Reset to clock Waveform 3 20 20 ns
AC WAVEFORMS
v i,
Jor K p lo—
thiL) Spn M m
fo—— tyil)
cp Vu; Fio, @K lv.,
= tPHL l— tpLp e—tpLH [— tPHL
Qn m \('] an M "
e tpLH e tPHL 'PHL r—tPLH
an Vm m a@n M m
'WF08222S
'WF06355S
Waveform 1. Clock to Output Delays, Data Set-up and Waveform 2. Set and Reset to Output Delays, Set and
Hold Times, Clock Pulse Width Reset Pulse Widths
fip, OR Sp, vm vm
tw
trec
cp m
WF08133S
Waveform 3. Recovery Time
NOTE: For all waveforms, Vy = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance
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Product Specification

Flip-Flop

FAST 74F109

TEST CIRCUIT AND WAVEFORM

\ . AMP (V)
o w oo MP (V)
Voo NEGATIVE | XYM m
PULSE
1
10% 0% ov
popes Vin Vour L'THL(“) TLH(t)— F‘_
GENERATOR ouT. r—m_n(c,) THLM—] e
AMP (V)
Rr l ‘I R 90% 90% w
POSITIVE
== = == = PULSE M vm
TC01860S
10% ' W | k10% ov
WF06450S
Vm =15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor; see AC CHARACTERISTICS for value. FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | tyue
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FAST 74F112
Flip-Flop

Signetics

FAST Products

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
Function 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

Dual J-K Negative Edge-Triggered Flip-Flop
Product Specification

TYPE TYPICAL tyax TYPICAL -‘(‘»_II_JOP_F;kI) CURRENT
74F112 100MHz 15mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Voe = 5V £ 10%; T4 = 0°C to +70°C
16-Pin Plastic DIP N74F112N
16-Pin Plastic SO N74F112D

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

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

1n¢ 74F(U.L) | LOAD VALUE

as long as minimum setup and hold PINS DESCRIPTION HIGH/LOW | HIGH/LOW

times are observed. Output state chang- Clock inputs

es are initiated by the High-to-Low tran- | CP,, CP; (Active fallin 1.0/4.0 20pA/2.4mA

. g edge)

sition of CP. —— - :
Spo, Sp1 Set inputs (active-Low) 1.0/5.0 20pA/3.0mA
Rpo. Rp1 Reset inputs (active-Low) 1.0/5.0 20uA/3.0mA
Jo, J1 J inputs 1.0/1.0 20uA/0.6mA
Ko, K1 K inputs (active-Low) 1.0/1.0 20uA/0.6mA
Qqo, Qo, Qy, Oy Data outputs 50/33 1.0mA/20mA

NOTE:

1. 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)

E'-'OE 4 160 3 u
S TN [ s
ko[z] s 1144, 501 q,}-9 2 PO
%3] 3 “P0 Qg FS "1 1 1 e I .
2N R NS
Soo[2 an)]
o[ 1dce, 13q cp, S
9 [5] n_
G [s BN 9
_ 1224k Qb7 > c2 2
o E 2-1Kg Rpg Q-6 1 R31 1 2Ly
K4 N p NT
ano[g] 5 14 onl
LS037008 LS03710S
CDO4571S8

15036905

Vec =Pin 16
GND=Pin 8
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Flip-Flop FAST 74F112
LOGIC DIAGRAM FUNCTION TABLE
INPUTS OUTPUTS
>< OPERATING MODE T T
Sp|Rp|CP| J | K| Q ]
X Asynchronous set LIH]|X]|X]|X H L
a—4 — 3 Asynchronous reset (clear) | H | L | X | X | X L H
L Undetermined* LiL[X]|X[X]H|H
Toggle H{H|t|h|h]|Q q
= M Load "0'"" (reset) H|H| | h L H
-0 ° Load "1" (set) H{H[ |1 ] H[L
K J Hold "no change" H1H| | 1 q q
Hold "no change" HIH|H]| X|X Q Q
— H = High voltage level steady state.
cp h = High voltage level one setup time prior to the High-to-Low Clock transition.
Lootecs 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.

Undetermined* = Both outputs will be High while both Sp and Rp are Low,
but the output states are unpredictable if Sp and Rp go
High simultaneously.
Asynchronous inputs: Low input to Sp sets Q to High level
Low input to Rp sets Q to Low level
Reset and Set are independent of clock
Simultaneous Low on both Sp and Rp makes both Q
and Q High.

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 "
ViN Input voltage -0.5 to +7.0 \
In Input current -30 to +5.0 mA
Vout Voltage applied to output in High output state -0.5 to +Vgc \"
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C
Tste Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.5 5.0 5.5 \
Vi High-level input voltage 2.0 \
ViL Low-level input voltage 0.8
ik Input clamp current -18 mA
loH High-level output current -1.0 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range 0 70 °C
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Flip-Flop FAST 74F112

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

74F112
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Vce = MIN, +10%Vee 25 \"
VoH High-level output voltage ViL = MAX, loy = MAX
Vi = MIN, +5%Vcc 2.7 3.4 A
Voo = MIN, +10%Vce 0.35 | 0.50 \"
VoL Low-level output voltage ViL = MAX, lg. = MAX
Vi = MIN, +5%Vco 0.35 | 0.50 \
Vik Input clamp voltage Vec=MIN, | =l -0.73| -1.2 \"
100 [ upA
Iy Input current at maximum input voltage Voc = MAX, V|=7.0V 100 MA
100 | pA
20 MA
I High-level input current Ve = MAX, V=27V 20 MA
20 MA
Jn, Kn -0.6 | mA
I Low-level input current CP Vce = MAX, V| =0.5V -24 | mA
Spn, Rpn -30 | mA
los Short-circuit output current® Voc = MAX -60 -150 | mA
lec Supply current* (total) Vee = MAX 15 | 21 | mA

NOTES:

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

2. All typical values are at Vgg =5V, Ta=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-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, log tests should be performed last.

4. With the Clock input grounded and all outputs open, Icc s measured with the Q and Q outputs High in turn.

AC ELECTRICAL CHARACTERISTICS

74F112
Ta=+25°C TA=0°C to +70°C
Vee = +5.0V Ve = +5.0V: 10%
SYMBOL PARAMETER TEST CONDITIONS Gy, = 50pF Cy = 50pF UNIT
Ry = 5000 RL = 50002
Min Typ Max Min Max
fmMAX Maximum Clock frequency Waveform 1 85 100 80 MHz
tPLH Propagation delay 2.0 5.0 6.5 2.0 75
torL CPn to Qp, Qn Waveform 1 2.0 5.0 6.5 20 75 ns
tpLH Propagation delay 2.0 45 6.5 2.0 75
tepL Spn OF Ron t0 Qn, On Waveform 2, 3 20 45 6.5 20 75 ns
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Product Specification

Flip-Flop

FAST 74F112

AC SETUP REQUIREMENTS

74F112
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vce = +5.0V£ 10%
SYMBOL PARAMETER TEST CONDITIONS CL = 50pF CL = 50pF UNIT
R, = 5008 Ry = 500Q
Min Typ Max Min Max
ts(H) Setup time, High or Low 4.0 5.0
L | Jn or K, to CP, Waveform 1 35 40 ns
th(H) Hold time, High or Low 0 0
(1) | Jn or Ky to TPy Waveform 1 0 0 ns
tw(H) . 45 5.0
tolL) CP, pulse width Waveform 1 45 50 ns
tw(l) Spn or Rpn pulse width Low Waveform 2, 3 45 5.0 ns
Recovery time

trec Son of Roy to OP Waveform 2, 3 4.0 5.0 ns

AC WAVEFORMS

ol

[tp) 4y

\]

[ty

Waveform 1. Propagation Delay for Data to Output,
Data Setup Time and Hold Times, and Clock Widths

NOTE: Vy=1.5V.
The shaded areas indicated when the input 1s permitted to change for predictable output performance.

ltpy

oLy

\

WF214108
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Flip-Flop FAST 74F412

AC WAVEFORMS

J, K, Jn, Kn / J, K, Jn, Kn \

to(L)
W ty(L):

‘Vu 7

WF21420S WF214308
Waveform 2. Propagation Delay for Set to Output, Set Waveform 3. Propagation Delay for Reset to Output, Re-
Pulse Width, and Recovery Time for Set to Clock set Pulse Width, and Recovery Time for Reset to Clock

NOTE: Viy =15V

TEST CIRCUIT AND WAVEFORMS

1 tw - AMP (V)
90% 90%
Vce
NEGATIVE | KM M
PULSE o "
10% 10% ov
Vi \7 e
PULSE N our our tTHL(t) tTLH(t) —~
GENERATOR ot TLH(t) (THL(N)—-‘ I._
Rr c Ry oo T AMP (V)
l L:[ POSITIVE )
L L L L L L PULSE vm v
- T f— s | ” | Yooy
'WF06452S
Vm=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to GND; see AC CHARACTERISTICS for value. FAMILY
Cy = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width { triy | tyhe
see AC CHARACTERISTICS for value.
Rr = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns

of pulse generators.
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FAST Products

DESCRIPTION

The 'F113 is a dual J-K negative edge-
triggered flip-flop featuring individual J,
K, Set and Clock inputs. The asynchro-
nous Set (Sp) input, when Low, forces
the outputs 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
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 according to the Function Table
as long as minimum setup and hold
times are observed. Output state chang-
es are intitiated by the High-to-Low tran-
sition of CP.

PIN CONFIGURATION

FAST 74F4413

Flip-Flop

Dual J-K Negative Edge-Triggered Flip-Flop Without Reset
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F113 100MHz 15mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Ve = 5V 10%; To = 0°C to +70°C
14-Pin Plastic DIP N74F113N
14-Pin Plastic SO N74F113D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) | LOAD VALUE
PINS DESCRIPTION HIGH/LOW |  HIGH/LOW
Jo, 1 J inputs 1.0/1.0 201A/0.6mA
Ko, K1 K Inputs 1.0/1.0 20uA/0.6mA
=5 Clock inputs

CPo, TPy (active falling edge) 1.0/4.0 20uA/2.4mA
- & Direct set inputs
Spo Sp1 (active-Low) 1.0/5.0 20uA/3.0mA
Q. Q. Data Outputs 50/33 1.0mA/20mA
Q;, §

NOTE:

1. One (1) FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

€7, [T} 73] Vee R :—— 1 s
“G e, i who
Y 3] [i2] K, Soo ) K N6
500 [T] [11] 9, 3—4 Jp Q f—5 11— b
9 [5]} [70] Sp 1—0p CPg 13—0) “
B [€] 5] 0, 2— Ky G jo—6 12— ,;‘: 2 | o
- c2
GND [7 (8] Q 12
! 18111808 | ‘0—4 ZK g
TOP VIEW 00N 25
CD145408
LS037208
Vec =Pin 14
GND =Pin 7
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Flip-Flop FAST 74F113

LOGIC DIAGRAM FUNCTION TABLE

INPUTS OUTPUTS

OPERATING MODE —
cpP Q Q
Asynchronous Set
> < - Toggle
a 3 Load ""0" (Reset)

Load "1'"" (Set)
Hold "no change"

(7]
o

— T -3 X| &

- = X|XR

IIIIr

X
!
i
i
D

o I rolI
oirITar

Sp H = High voltage level steady state.
h = High voltage level one setup time prior to the High-to-Low Clock transition.
K J 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
cP prior to the High-to-Low Clock transition.
Loo18408 X =Don't care.

| = High-to-Low Clock transition.
Asynchronous input:

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.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 \"
Vin Input voltage -0.5 to +7.0 \
N Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vgc \'
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 55 \
ViH High-level input voltage 2.0 \
ViL 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 0 70 °C
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Product Specification

Flip-Flop

FAST 74F113

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Vee = MIN, +10%Vee | 2.5 v
Vou High-level output voltage ViL =MAX, oy =MAX
Vi =MIN +5%Vcc 2.7 34 Vv
Ve = MIN, +10%Veg 0.35 | 050 | V
VoL Low-level output voltage ViL =MAX, oL =MAX
Viy =MIN +5%Vco 035|050 | V
Vik Input clamp voltage Vec=MIN, | =l -0.73| -1.2 Vv
100 pA
Input current at maximum _
N input voltage Vce = MAX, V;=7.0V 100 HA
100 MA
20 MA
liH High-level input current Vce = MAX, V=27V 20 MA
20 | A
J, K -06 | mA
M Low-level input current CP, Vcc = MAX, V,=0.5V -24 | mA
Spn -30 | mA
los Short-circuit output current 3 Voc = MAX -60 -150 [ mA
lcc Supply current* (total) Voo = MAX 15 21 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at 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 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, lpg tests should be performed last.
4. With the Clock input grounded and all outputs open, Icc is measured with the Q and Q outputs High in turn.

AC ELECTRICAL CHARACTERISTICS

LIMITS
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Voo = +5.0V£10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF C. = 50pF UNIT
Ry = 500 Ry = 50082
Min Typ Max Min Max
fmAX Maximum clock frequency Waveform 1 110 125 100 MHz
tpLH Propagation delay 20 4.0 6.0 2.0 7.0
L | CPp 1o Qp, Gn Waveform 1 2.0 40 6.0 20 70 | ™
teLH Propagation delay 2.0 45 6.5 2.0 75
. | Spn to Qu Gn Waveform 2 20 45 65 20 75 | M
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Flip-Flop FAST 74F4113

AC SETUP REQUIREMENTS

LIMITS
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vee = +5.0V 10%
SYMBOL PARAMETER TEST CONDITIONS Cp = 50pF Cy = 50pF UNIT
R = 50002 R = 50052
Min Typ Max Min Max

ts(H) Setup time, High or Low 4.0 5.0
1) | Jn Or Ko to TP, Waveform 1 3.0 40 ns
th(H) Hold time, High or Low 0 0
(L) Jn of Ky to CPy Waveform 1 0 0 ns
tw(H) pa— . 4.5 5.0
tlL) CP,, pulse width Waveform 1 45 50 ns
tw(l) SD,, pulse width Waveform 2 4.5 5.0 ns
trec SD, to CP, Waveform 2 45 5.0 ns

AC WAVEFORMS

J,K, Jn, Kn /

to(L).
wi

% Yo o

WF063665
WF214208

Waveform 1. Clock to Output Delays, Data Setup and Waveform 2. Propagation Delay for Set to Output, Set
Hold Times, Clock Pulse Width Pulse Width, and Recovery Time for Set to Clock

NOTE: For all waveforms, V=15V
The shaded areas indicate when the input 1s permitted to change for predictable output performance
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Flip-Flop FAST 74F143

TEST CIRCUIT AND WAVEFORMS

ooy | w | foow— AMP )
Vee NeGATIVE | K VM L
PULSE
1
10% 0% o
Vin Vour L—rmum Mt~
PULSE
GENERATOR o.u.T. l._rmm,) rmum-.I o
3
Ay J- ‘I B 90% 90% AMP W)
POSITIVE
== = == = PULSE ™ M
Tooeees 10%: - KI0%__ oy
'WF064508
VM= 15V
Test Circuit for Totem-Pole Outputs Input Puise Definition

DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor; see AC CHARACTERISTICS for value. FAMILY
Cy = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | truL

see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns

of pulse generators.
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Signetics FAST 74F114
Flip-Flop

Dual J-K Negative Edge-Triggered Flip-Flop
(With Common Clock and Reset)
Product Specification

FAST Products

DES'CFIIPT|ON ‘ TYPE TYPICAL 1 TYPICAL SUPPLY CURRENT
The 'F114 1s a Dual JK Negative Edge- MAX (TOTAL)

Triggered Flip-Flop featuring individual J,
K, and Set inputs and common Clock
and Reset inputs. The Set (Sp) and
Reset (ﬁD) inputs, when Low, set or ORDERING INFORMATION
reset the outputs as shown in the Func-
tion Table, regardless of the levels at the PACKAGES
other inputs.

A High level on the Clock (CP) input -
enables the J and K inputs and data will | _14-Pin Plastic SO N74F114D

be accepted. The logic levels at the J
and K inputs may be allowed to change INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F114 100 15mA

COMMERCIAL RANGE
Vee = 5V£10%; Ta = 0°C to +70°C

14-Pin Plastic DIP N74F114N

while the CP is High and the flip-flop will
74F(U.L. LOAD VALUE
perform according to the Function Table PINS DESCRIPTION ,."GH( /LO\)N HIGH/LOW
as long as minimum setup and hold
times are observed. Output state chang- | Jo: 1. J inputs 10710 204A/0 BmA
es are initiated by the High-to-Low tran- Ko, Kj K inputs 1.0/10 20uA/0.6mA
sition of CP.
= Clock pulse input
cP (active falling edge) 10780 204A/4.8mA
Rp Direct clear input (active-Low) 1.0/10 20uA/6.0mA
Spo. St Direct set inputs (active-Low) 10/50 20uA/3.0mA
Qo, Qo, Q1, &y Outputs 50/33 1.0mA/20mA
NOTE:
1 One (10) 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)
Ry [1] ~ Vee R
Ko 2] 73] P Binb et
% 3] i2] K,
I o =
% (5] il Sor 22—k, 8, fo—5 12— 3, jo—s 2L
5, [] 5] 0, 10 0
o 3 Rpo Rpy 11__1 S
GND [7 8]Q, Y j, 12 P 8
TOP VIEW ! Lst14608 5037608
CD147208
&obn
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Product Specification

Flip-Flop

FAST 74F114

LOGIC DIAGRAM

FUNCTION TABLE

_‘C%_f"

-

——
TO OTHER

FLIP-FLOP
LDO01850S

INPUTS OUTPUTS
OPERATING MODE
Sp|Rp|CP|J | K| Q@ Q
Asynchronous Set LIH{X|[X]|X]| H L
Asynchronous Reset (Clear) HILIX[X]|X L H
Undetermined LI{L|{X|X|X| H H
Toggle H|H|i|h]|h| q q
Load "0" (Reset) HiH|L] I ]|h L H
Load "1" (Set) HiH[1]|h]|! H L
Hold ""no change" H{H| 4|1 ]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.

| = 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 Tp and Sp makes both Q and Q High
Undetermined* : Both outputs will be High while both Sp and Rp are Low, but the
output states are unpredictable 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.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 Vv
Vin Input voltage -05to +7.0 "
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vcc \
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C
Tsta Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 55 Vv
ViH 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 0 70 °C
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Flip-Flop FAST 74F114

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Vee = MIN, +10%Vce 2.5 Y
Vou High-level output voltage ViL=MAX, oy =MAX
Vin = MIN, +5%Vceo 2.7 3.4 \
Vee = MIN, +10%Vee 0.35 | 0.50 "
Vo Low-level output voltage ViL = MAX, gL = MAX
Vi = MIN, +5%Vcee 0.35 | 0.50 Y
Vik Input clamp voltage Veec=MIN, | =l -0.73 | -1.2 \
ly Input current at maximum input voltage Voc = MAX, V,=7.0V 100 MA
i1 High-level input current Voo = MAX, V=27V 20 HA
J, K -0.6 | mA
CP -48 | mA
I Low-level input current — Vce = MAX, V| =0.5V
Sp -3.0 | mA
ﬁD -6.0 mA
los Short-circuit output current 3 Voe = MAX -60 -150 | mA
Ico Supply current ¢ (total) Voe = MAX 15 21 | mA
NOTES:

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

2. All typical

values are at Vgc =5V, Tp=25°C.

3 Not more than one output should be shorted at a tme For testing log, the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in
order to mimimize 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

4. With the Clock input grounded and all outputs open, Igc 1s measured with the Q and Q outputs High in turn

AC ELECTRICAL CHARACTERISTICS

LIMITS
Ta=+25°C Ta=0°C to +70°C
Ve = +5.0V Vee = +5.0V: 10%
SYMBOL PARAMETER TEST CONDITIONS Gy = 50pF Cy = 50pF UNIT
R =500 R = 50002
Min Typ Max Min Max
fmax Maximum clock frequency Waveform 1 110 125 90 MHz
tpLH Propagation delay 3.0 5.0 6.5 30 7.5
tonL TP to Qp, On Waveform 1 3.0 55 75 3.0 85 ns
trLH Propagation delay 3.0 45 6.5 3.0 7.5
ta. | SD, or RD, to Qp Oy Waveform 2 30 45 65 30 75 | "
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Flip-Flop FAST 74F114

AC SETUP REQUIREMENTS

LIMITS
Ta=+25°C TaA=0°C to +70°C
Vcec = +5.0V Vee = +5.0V 10%
SYMBOL PARAMETER TEST CONDITIONS CL = 50pF C = 50pF UNIT
RL = 50082 RL = 50002
Min Typ Max Min Max
ts(H) Setup time, High or Low 4.0 5.0
L) | Jn or Ko to CP, Waveform 1 35 40 ns
th(H) Hold time, High or Low 0 0
ta) | Jn or Ko to CPy Waveform 1 0 0 ns
tw(H) . 4.5 5.0
() CP, pulse width Waveform 1 45 50 ns
tw(l) SD;, or RD pulse width Waveform 2 4.5 5.0 ns
Recovery time__
trec Spy or Rp to CP Waveform 2, 3 4.5 5.0 ns
AC WAVEFORMS
Jn, Kn /
'W" ).
le- th(H)=0
cP ] '] "]
'w(H)——v\_
Lt
| 'PHL PLH
Q m
l—tPHL
Q m
WF06366S
WF221308
Waveform 1. Clock to Output Delays, Data Setup and Waveform 2. Propagation Delay for Set to Output, Set
Hold Times, Clock Puise Width Pulse Width, and Recovery time for Set to Clock
Jn, Kn \
O"II ).
Rp S‘VM Jl Vi
cP, Vu
WF221408
Waveform 3. Propagation Delay for Reset to Output, Reset Pulse Width, and Recovery Time for Reset to Clock
NOTE: For all waveforms, Vy =15V
The shaded areas indicate when the input 1s permitted to change for predictable output performance
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Flip-Flop FAST 74F114

TEST CIRCUIT AND WAVEFORMS

\ 0 o AMI
90% s F90% P
Vee NEGATIVE [ K VM ™
PULSE
1
T |_1_°% 27 ov
tTHL(tY) ATLH(tr)—=]
PULSE Vin our Vour
GENERATOR e '——'TLM(M rmutn-l o
Ry R = o AMP (V)
J_ l:[ POSITIVE
== T =T F PULSE AL M
Tooteeos 10% . RI% oy
'WF08450S
Vm=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY
Cy = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Puise Width | triy | trie
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zout 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FAST Products

FEATURES

o High-impedance NPN base inputs
for reduced loading (20uA in

High and Low states)
FUNCTION TABLE 'F125

FAST 74F425, 74F126

Buffer

Quad Buffers (3-State)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

74F125 5.0ns 23mA

74F126 5.0ns 26mA

ORDERING INFORMATION

INPUTS OUTPUT
[ A Y
L L L
L H H
H X @

PACKAGES

COMMERCIAL RANGE
Vee =5V £10%; Ta=0°C to +70°C

14-Pin Plastic DIP

N74F125N, N74F126N

14-Pin Plastic SO

N74F125D, N74F126D

FUNCTION TABLE 'F126

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

INPUTS OUTPUT 74F(U.L.) LOAD VALUE
c R Y PING DESCRISTION HIGH/LOW | HIGH/LOW
H L L 1A-4A Data inputs 1.0/0.033 20uA/20pA
H H H = 5= 3-State output enable input
L X z 1C-4 (active-Low) 'F125 1.0/0.033 201A/20pA
H = High voltage level 3-State output enable input
L - Low voltage level 1C-4C (active.High) 'F126 1.0/0.033 20pA/20puA
X = Don't care
1Y -4Y Data outputs 750/106.7 15mA/64mA

PIN CONFIGURATION

NOTE:

1. One (1.0) FAST Unit Load 1s defined as: 20uA in the High state and 0.6mA in the Low state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

'F125 'F125 'F125
2
— D1 3
1c 1] 3] vee 1 :f W e Vi—
| 2 3
1A{2 13]4C — 5
IVE :u 42 — v
G [z §_2A B v A
2¢ (4] mE T 0
10 2
» ] 0] 20 9———|“ ;—“ 8 108 vt
2v €] [9]3a T
aND [7] (5] av aN ey 2 _J ol
CD04190S LS032208 Eh
1LS032408
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Buffer FAST 74F125, 74F126
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
'F126 'F126 'F126
24q
13 4] vee 1 :: w 2 len B
2] 73] 4c - s 5
e 7] 4A 4 o v
2 1] —ﬁ‘—_,] o s : s 'A
QAE 10] 3C 10 3A 3y 8
ZVE T 1::I«: ;_. 10 | vi—
GND 7] —i_T_]w 12 uE & 2 | .
1B

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

SYMBOL PARAMETER RATING UNIT
Vece Supply voltage -0.5 to +7.0 \
Vin Input voltage -0.5to +7.0 \"
N Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +V¢gc \'
lout Current applied to output in Low output state 128 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 \
Vi High-level input voltage 2.0 \"
ViL Low-level input voltage 0.8 v
lik Input clamp current -18 mA
loH High-level output current -15 mA
loL Low-level output current 64 mA
Ta Operating free-air temperature 0 70 °C
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Product Specification

Buffer

FAST 74F125, 74F126

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

74F125, 74F126
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
| 3mA +10%Vee | 2.4 \
=-3m
, Vee = MIN, OH +5%Voc | 27 | 34 v
Vo High-level output voltage ViL = MAX,
Vi = MIN +10%Vee | 2.0 \
lop =-15mA
+5%Vce 2.0 Y
Vce = MIN, lo=48mA | +10%Vcc 035 | 050 | V
VoL Low-level output voltage ViL = MAX,

Vi = MIN loL = 64mA +5%Vce 0.40 | 0.55 \

Vik Input clamp voltage Vec=MIN, | =Ik -0.73| -1.2 \"
Iy Input current at maximum input voltage Ve =0.0V, V| =7.0V 100 MA
I High-level input current Vce = MAX, V=27V 20 MA
R Low-level input current Vce = MAX, V,=0.5V -20 MA

Off-state output current, _ _
lozn High-level voltage applied Voo = MAX, Vo =27V 50 | wA
Off-state output current, - _ _

loz Low-level voltage applied Voo = MAX, Vo =05V 50 | wA
los Short-circuit output current® Vee = MAX -100 -225 | mA
lccH nC =GND, nA =45V 17 24 mA
'F125 | lccL nC =nA=GND 28 | 40 | mA

| Supol ¢ (total) locz v MAX nC=nA=45V 25 35 mA

u current (tof =

ce PPy loch ce nC =nA =45V 20 | 30 | mA
'F126 | oL nC = 4.5V, nA =GND 32 | 48 | mA

lecz nC =GND, nA = 4.5V 26 | 39 [ 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, Ta=25°C
3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last.

AC ELECTRICAL CHARACTERISTICS

74F125, 74F126
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vee = +5.0V £10%
SYMBOL PARAMETER TEST CONDITIONS G, = 50pF Cy = 50pF UNIT
R = 50002 RL = 5002
Min Typ Max Min Max

tpLH Propagation delay 20 4.0 6.0 2.0 6.5
ti. | PA to nY Wayetom 1 3.0 55 75 3.0 8.0 ns
tpzH Output enable time 'F125 Waveform 2 3.5 55 7.5 3.5 8.5 ns
tpzL to High and Low level Waveform 3 4.0 6.0 8.0 4.0 9.0
tpHZ Output disable time Waveform 2 15 35 5.0 1.5 6.0 ns
tpLz from High and Low level Waveform 3 1.5 35 5.5 1.5 6.0
tPLH Propagation delay 2.0 4.0 6.5 2.0 7.0
tr. | A to nY Waveform 1 30 55 8.0 3.0 85 ns
tpzH Output enable time 'E126 Waveform 2 4.0 6.0 7.5 3.5 8.5 ns
tpzL to High and Low level Waveform 3 4.0 6.0 8.0 3.5 8.5
tPHz Output disable time Waveform 2 2.0 4.5 6.5 2.0 75 ns
tpLz from High and Low level Waveform 3 3.0 5.5 7.5 3.0 8.0
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Buffer FAST 74F125, 74F126

AC WAVEFORMS

nC
nA m Ym nC Vu ™
tpLH PHL- = tezn = - teHz { Von-o3v
nY m Vm
nY
WF08084S 1 ov
'WF08103S
Waveform 1. Propagation Delay Waveform 2. 3-State Output Enable Time To High
For Input To Output Level And Output Disable Time From High Level
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Waveform 3. 3-State Output Enable Time to Low
Level and Output Disable Time From Low Level
NOTE: For all waveforms, V=15V,
TEST CIRCUIT AND WAVEFORM
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Vu =15V
Test Circuit for 3-State Outputs Input Pulse Definition
SWITCH POSITION INPUT PULSE REQUIREMENTS
FAMILY
TEST SWITCH Amplitude | Rep. Rate | Pulse Width | tru | trL
trz closed 74F 3.0V 1MHz 500ns | 2.5ns | 2.5ns
tpzL closed
All other open
DEFINITIONS
RL = Load resistor to GND; 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 Zoyr
of pulse generators.
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FAST Products

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 sharp-
ly defined, jitter-free output signals. In
addition, 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 transi-
tions. This hysteresis between the posi-
tive-going and negative-going input
threshold (typically 800mV) is deter-
mined by resistor ratios and is essential-
ly insensitive to temperature and supply
voltage variations. As long as three in-
puts remain at a more positive voltage
than VT4 max the gate will respond in
the transitions of the other input as
shown in Waveform 1.

PIN CONFIGURATION

FAST 74F132
Schmitt Trigger

Quad 2-Input NAND Schmitt Trigger

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F132 6.3ns 13mA

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE

Vee =5V £10%; T =0°C to +70°C
14-Pin Plastic DIP N74F132N
14-Pin Plastic SO N74F132D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
A B Inputs 1.0/1.0 20uA/0.6mA
Y Output 50/33 1.0mA/20mA

NOTE:

1. 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)
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Signetics FAST Products Product Specification

Schmitt Trigger FAST 74F132

FUNCTION TABLE

INPUTS OUTPUT

IXIrr|{>»

IrIrIr|m
FIIIT|<

H = High voltage level
L = Low voltage level

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

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 Vv
ViN Input voltage -0.5 to +7.0 \"
Iin Input current -30 to +5 mA
Vour Voltage applied to output in High output state -0.5 to +Vcc \"
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 55 v
lik Input clamp current -18 mA
lon High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C
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Schmitt Trigger FAST 74F132

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

74F132
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
V14 Positive-going threshold Voc = 5.0V 1.5 1.7 20 \
V- Negative-going threshold Vge =5.0V 0.7 0.9 1.1 \"
AVt Hysteresis (V14 - V1) Vce = 5.0V 0.4 0.8 "
. Vee = MIN, Vi =V1_mn, +10%Vce | 2.5 v
V, High-level output voltage
oH 9 P g IoH = MAX 15%Vee | 27 | 34 v
= = +10%Vce 0.35 | 0.50 \
VoL Low-level output voltage Ve = MIN, Vi = V7 + wax,
loL = MAX +5%Vcg 035|050 | v
Vik Input clamp voltage Vec=MIN, =1l -0.73| -1.2 \"
Ir+ Input current at positive-going threshold Voo =5.0V, V=V 0.0 MA
- Input current at negative-going threshold Vcc=5.0V, V=V -350 MA
Iy Input current at maximum input voltage Ve = MAX, V| =7.0V 100 MA
i High-level input current Vce = MAX, V| =27V 20 MA
I Low-level input current Voo = MAX, V,=0.5V -06 | mA
los Short-circuit output current® Ve = MAX -60 -150 | mA
IccH Vin =GND 85 [ 12 | mA
Icc Supply current (total) Vce = MAX
lcoL ViN = 4.5V 13.0 | 195 mA
NOTES:

-

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

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

3. Not more than one output should be shorted at a time. For testing Ips, 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, log tests should be performed last.
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Product Specification

Schmitt Trigger

FAST 74F132

AC ELECTRICAL CHARACTERISTICS

Test Circuit for Totem-Pole Outputs

74F132
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vec = +5.0V+10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF Cy = 50pF UNIT
RL = 5002 Ry = 50092
Min Typ Max Min Max
tpLH Propagation delay 4.0 55 7.0 3.5 8.5
. | ABtoY Waveform 1 55 7.0 8.5 5 90 | ™
AC WAVEFORM
WF06015S
NOTE: For all waveforms, Vi = 1.5V
Waveform 1. For Inverting Outputs
TEST CIRCUIT AND WAVEFORM
90%Y ' w | Hoow — AMPO)
Vee NEGATIVE | XYM L
PuLse 10% 10%]
L_ ov
- THL(t) TLH(t) — [
PULSE Ay Vour !
GENERATOR ou.T. —] '—lTLH(h) mu.(u)—-! l—
Rt CL Ry - - AMP (V)
J_ I POSITIVE ) )
= = = == = PULSE vm VM
TC01860S
10%A . W | k 10% ov
WF06450S

V=15V
Input Pulse Definition

DEFINITIONS INPUT PULSE REQUIREMENTS
R_ = Load resistor; see AC CHARACTERISTICS for value. FAMILY
C_ = Load capacttance includes jig and probe capacitance, Amplitude | Rep. Rate | Pulse Width | trn | true
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FAST Products

PIN CONFIGURATION

FAST

74F133

13-Input NAND Gate

Product Specification

TYPE TYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT
(TOTAL)
74F133 ans 2mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGE Vce = 5V 10%; Ta =0°C to +70°C
16-Pin Plastic DIP 74F133N
16-Pin Plastic SOL 74F133D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

Pins DESCRIPTION J4F (UL) | LOAD VALUE
Do-D14 Data inputs 1.0/1.0 20uA/0.6mA
Q Data output 50/33.3 1mA/20mA

NOTE:

1. One (1.0) FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low state.

LOGIC SYMBOL (IEEE/IEC)

LOGIC SYMBOL

TOP VIEW

CD145508
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Signetics FAST Products Product Specification

13-Input NAND Gate FAST 74F133

LOGIC DIAGRAM

b o D D3 O D3 Dy D Dg Dy Dy Dy Dy

1 2 ls I4 Ls ls 7 10 |11 12 Iu 14 15

llll mr

a
LD08610S
Vec =Pin 16
GND =Pin 8
FUNCTION TABLE

OUTPUT INPUTS

Q Do | Dy [D2| D3| Dy | Ds|Dg| D7 | Dg| Dg| Dio| D11 | D2

L H|H|H H|{H|H|H]H H|H H H H

H Any one input=L

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

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

SYMBOL PARAMETER RATING UNIT
Vce Supply voltage -0.5 to +7.0 Vv
ViN Input voltage -0.5 to +7.0 \
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vcc v
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C
Tsta Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.5 50 55 v
ViH High-level input voltage 2.0 \
ViL Low-level input voltage 0.8
lik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C

February 2, 1987 6-101



Signetics FAST Products

Product Specification

13-Input NAND Gate

FAST 74F133

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Vee = MIN, +10% Vec | 25 v
Vo High-level output voltage ViL = MAX, lox = MAX
Viy =MIN +5% Voo 27 3.4 v
Vec=MIN, +10% Voo 0.35 | 0.50 v
VoL Low-level output voltage ViL = MAX, loL = MAX
ViH =MIN 5% Ve 0.35 | 0.50 \"
Vik Input clamp voltage Vec=MIN, | =l -0.73 | -1.2 v
h Input current at maximum input voltage Vce = MAX, V| =7.0V 100 MA
i1 High-level input current Vce = MAX, V=27V 20 MA
i Low-level input current Vece = MAX, V= 0.5V -06 [ mA
los Short-circuit output current® Voe = MAX -60 -150 | mA
I Suppl t (total) oot | Voo = MAX 10 | 20 | mA
u| current (tota =
ce i oL ce 25 | 40 | mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions.
2. All typical values are at Vgc =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 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 dings in other p
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Signetics FAST Products

Product Specification

13-Input NAND Gate

FAST 74F433

AC ELECTRICAL CHARACTERISTICS

74F133
- YO 10,
Ta=+25°C '9:;;: f 5‘:v: :gsf
SYMBOL PARAMETER TEST CONDITIONS Vee = 5.0V i UNIT
CL = 50pF, R, = 5000 C.. = 50pF,
L s L Ry = 500
Min Typ Max Min Max
tPLH Propagation delay 2.0 4.0 7.0 1.5 7.5
ti. | DntoQ Waveform 1 25 45 75 20 go | "
AC WAVEFORMS
Dn
a
WF075425
Waveform 1. Propagation Delay for Data to Output
NOTE: Vi = 1.5V.
TEST CIRCUIT AND WAVEFORMS
prn? I w | fooor— AMP V)
Vce
NEGATIVE | XYM VM
PULSE
10% 10% ov
v Vi — l——mu.(m TTLH(tD == f—
PULSE 2 T our
GENERATOR D.u.T. — |-—mn(«r) mmm-—I o
Rr C Ry 90% 90% AMP )
l POSITIVE
:l_ PULSE ™ M
= = = - = ‘m‘m 10%7 | - | K10% o
'WF08450S
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
SWITCH POSITION INPUT PULSE REQUIREMENTS
FAMILY
TEST SWITCH Amplitude | Rep. Rate | Pulse Width | truy | traL
trz closed
tozL closed 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
All other open
DEFINITIONS
Ry = Load resistor; see AC CHARACTERISTICS for value.
Cy = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr
of pulse generators.
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FAST Products

FEATURES

o Demultiplexing capability

e Multiple input enable for easy
expansion

o Ideal for memory chip select
decoding

o High-speed replacement for Intel
3205

DESCRIPTION

The 'F138 decoder accepts three binary
weighted inputs (Ag, A1, A2) and when
enabled, provides eight mutually exclu-
sive, active-Low outputs (Qp - Q7). The
device features three Enable inputs; two
active-Low (E4, E2) and one active-High
(E3). Every output will be High unless E;
and E, are Low and Ej is High. This
multiple enable function allows easy par-
allel expansion 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
permanently tied to their appropriate
active-High or active-Low state.

PIN CONFIGURATION

FAST 74F138

Decoder/Demultiplexer

1-Of-8 Decoder/Demultiplexer

Product Specification

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

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Vee =5V £ 10%; Ta=0°C to +70°C
16-Pin Plastic DIP N74F138N
16-Pin Plastic SO N74F138D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

sescrmon | e, | onp v
Ao-Az Address inputs 1.0/1.0 20uA/0.6mA
Ei-Ez Enable inputs (active-Low) 1.0/1.0 20uA/0.6mA
Es Enable input (active-High) 1.0/1.0 20uA/0.6mA
Qo-07 Outputs (active-Low) 50/33 1.0mA/20mA

NOTE:

1. 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)

Ag E 16] Vee
A 2] 5] G
Az 3] 4] G,
E [5] 73] @,
B [F] [72] 3
€3 [€] [11] G
Cia [10] G5
GND [£] 5] G5

CD04611S
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2 3 AL
Ag Ay Ay E

Q Q Qg @ Q3 Qg Q7
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Signetics FAST Products Product Specification

Decoder/Demultiplexer FAST 74F138

FUNCTION TABLE

INPUTS OUTPUTS

E, E; E3 Ao Ay Az G | O | G | O3 | Q4 | G5 | Qs | &
H X X X X X H H H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L L H H L H H H H H H L H H
L L H L H H H H H H H H L H
L L H H H H H H H H H H H L

NOTES:

H = High voltage level

L = Low voltage level

X=Don't care

LOGIC DIAGRAM

A2 Ay Ao E E g
(] @ (U] @} (5| (6

| ©) (10) 1) (12) (13) 14 (15)
a; [N a5 g, G G, g, Go

LDO1863S
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Decoder/Demultiplexer FAST 74F138

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 v
VIN Input voltage -0.5 to +7.0 \
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +V¢cc \'
louT Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 5.5 \"
ViH High-level input voltage 2.0 \
ViL Low-level input voltage 0.8 v
hk Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max

Vee = MIN, £10%Vee | 2.5 v
VoH High-level output voltage ViL = MAX, oy = MAX

Vi = MIN, +5%Vcc 2.7 3.4 \"

Voo = MIN, +10%Vce 035 | 050 | V
VoL Low-level output voltage ViL = MAX, IgL = MAX

Vi = MIN, +5%Voo 035|050 | V
Vik Input clamp voltage Veec=MIN, | =l -0.73| -1.2 v
Iy Input current at maximum input voltage Voo = MAX, V,=7.0V 100 MA
[ High-level input current Ve = MAX, V=27V 20 MA
e Low-level input current Vee = MAX, V,=0.5V -0.6 | mA
los Short-circuit output current® Vce = MAX, Vo= 0.0V -60 -150 | mA
Icc Supply current* (total) Ve = MAX 13 | 20 | mA

NOTES:

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

2. All typical values are at Vgc= 5V, Ta= 25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to 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 p tests. In any sequence of parameter tests, log tests should be performed last

4. To measure Igc, outputs must be open, Viy on all inputs = 4.5V.
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Product Specification

Decoder/Demultiplexer

FAST 74F438

APPLICATION

Ao

Ay

Az

v

‘!b

™ % A A ;

74F138

Qo Q4 G Q3 Q4 Q5 Qg Oy

Ao A1 Az

Q Q, @z Q3 Gy G5 Gy O7 |

74F138

Qg Q; O, Q3 O, Q; Qg Qy

Qo Oy Q; Q3 Q4 Q5 Qg Q7

Ao Ay A2 E

74F138

TTTTTTTT

Expansion to 1-0f-32 Decoding

AAARAARI

AF02064S

AC ELECTRICAL CHARACTERISTICS

7T4F138
Tp=+25°C TA=0°C to +70°C
Vec = +5.0V Vee = +5.0V£10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF CL = 50pF UNIT
Ry = 5009 RL = 5008
Min Typ Max Min Max
tpLH Propagation delay 35 5.6 7.0 3.5 8.0
s | Address to output Ay to On Waveforms 1 and 2 40 6.1 8.0 40 g0 | M
tpLH Propagation delay 35 6.4 7.0 3.5 8.0
t. | Ey or Eo to Oy Waveform 2 3.0 53 7.0 3.0 75 ns
tPLH Propagation delay 4.0 8.2 8.0 4.0 9.0
terL Es to Qn Waveform 1 35 56 75 35 85 ns
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Product Specification

Decoder/Demultiplexer

FAST 74F138

AC WAVEFORMS

Ap, Eq m m Ap, Eg Ej m Vm
tPHL ~tpLH] | -tpHL> <~tpL i
an A m Gn VM Ym
WFO601LS WFOB053S
Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs
NOTE: For all waveforms, Vy = 1.5V.
TEST CIRCUIT AND WAVEFORM
o) | tw | oo AMP )
Veo NEGATIVE | XYM ™
PULSE
T 10% 10%: o
— L—m«.m) TLHtD =~ |
PULSE Yn Vour !
GENERATOR o.u.T. — |._m_“(1,) ATHL(tH)—] le—
AMP
By _l- ‘I R 90% 90% w
POSITIVE
=T = =TT PULSE m AL
Tootees 10% - KI0%__ oy
'WF064508
Vm=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R( = Load resistor; see AC CHARACTERISTICS for value. FAMILY
Cp = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | tri
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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Signetics FAST 74F139
Decoder/Demultiplexer

Dual 1-of-4 Decoder/Demultiplexer
Product Specification

FAST Products

FEATURES . TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
o Demultiplexing capability TYPE DELAY (TOTAL)
e Two independent 1-of-4 decoders 74F139 5.3ns 13mA

e Multifunction capability
ORDERING INFORMATION

DESCRIPTION

The 'F139 is a high-speed, dual 1-of-4 PACKAGES _ COMMERCIAL RANGE
decoder/demultiplexer. This device has Vec =5V £10%; Ta =0°C to +70°C
two independent decoders, each ac- 16-Pin Plastic DIP N74F139N

cepting two binary weighted inputs (Ao, 16-Pin Plastic SO N74F139D

A1) and providing four mutually exclusive

active-Low outputs (Qon—-Qapn). Each y
decoder has an active-ng Er:able ©. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

When E is High, every output is forced 74F(U.L.) LOAD VALUE
High. The Enable can be used as the PINS DESCRIPTION HIGH/LOW | HIGH/LOW
Data input for a 1-of-4 demultiplexer | A Address Inputs 1.0/1.0 20A/0.6mA
application. —
Ea Ep Enable Inputs 1.0/1.0 20uA/0.6mA
FUNCTION TABLE Qoa-03a, Qop-Qap| Outputs 50/33 1.0mA/20mA
NOTE:
INPUTS OUTPUTS 1. One (1.0) FAST Unit Load is defined as: 20puA in the High state and 0.6mA in the Low state.
E Ao Ay |Qo| Q| Q2] Q3
H X X H{H|H|H
L L L LIH|H]|H
L H L HIL|H]|H
L L H H|{H|L]|H
L H H H|H|H{|L
H = High voltage level
L = Low voltage level
X =Don't care
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2__15) oo
& 0] %] vee 3 1'°§ 0 >—-;
N m R A S RS
.A"E e Aoe Ey  AgaAra Ep  AgpAp N
o, [2] (3] Asp
81 ] 2] Gow DECODER a DECODERb 1
a
t:ag. =] ) 9“ Go G1a 024034 Q01,025 03p 13| L‘:
Q34 [7] [10] Qg 4 5 6 7 2 1110 9 15 K10
GND E 9] Ggp Lsoas14s Lsoss2es N
CD04621S.
LS03830S
Vec =Pin 16
GND=Pin 8
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Decoder/Demultiplexer FAST 74F139

LOGIC DIAGRAM

At Ep Agp A

® (1% "‘S)L (13)

<42
~<}2g

|1

—]
@ ® ® ) 12 an (10) ®
Q, Gy, G ag, Gop Qyp (1Y Qg

LDO1871S.

Voc = Pin 16
GND=Pin 8
()= Pin numbers

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 \'
Vin Input voltage -05to +7.0 \
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vcg v
lout Current applied to output in Low output state 40 mA
TA Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 v
ViH High-level input voltage 2.0 Vv
Vi Low-level input voltage 0.8 \
lik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C
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Decoder/Demultiplexer FAST 74F139

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

74F139
SYMBOL PARAMETER TEST CONDITIONS! UNIT
Min | Typ? [ Max

Vee = MIN, +10%Vee | 25 v
Vou High-level output voltage ViL=MAX, loy = MAX

Vin = MIN, +5%Vce 2.7 3.4 \s

Ve = MIN, +10%Vce 0.35 | 0.50 v
Vou Low-level output voltage ViL=MAX, lg. = MAX

Vi = MIN, +5%Vce 0.35 | 0.50 v
Vik Input clamp voltage Vee=MIN, || =l -0.73| -1.2 Vv
Iy Input current at maximum input voltage Veoc = MAX, V| =7.0V 100 HA
H High-level input current Ve =MAX, V=27V 20 A
e Low-level input current Vce = MAX, V,=0.5V -06 | mA
los Short-circuit output current? Vce = MAX -60 -150 | mA
Icc Supply current* (total) Vee = MAX 13 20 [ mA

NOTES:

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

2. All typical values are at Vgc= 5V, Tpo= 25°C.

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

4, To measure Icc, outputs must be open, Viy on all inputs = 4.5V.

AC ELECTRICAL CHARACTERISTICS

74F139
Ta=+25°C Ta=0°C to +70°C
Ve = +5.0V Ve = +5.0V£10%
SYMBOL PARAMETER TEST CONDITIONS C_ = 50pF Cy = 50pF UNIT
R = 50002 R = 50002
Min Typ Max Min Max
tpLH Propagation delay 3.5 53 7.0 3.0 8.0
tenL | Ao of Aq to Qna, Onp Waveforms 1 and 2 4.0 6.1 8.0 40 9.0 ns
toLH Propagation delay 35 5.4 7.0 35 8.0
tou. | En to Qna Qo Waveform 2 3.0 47 65 3.0 75 ns
AC WAVEFORMS
An M m
tPHL ~tpLH>
ana, 6nh m m
'WF0601MS 'WF06058S
Waveform 1. For Inverting Outputs Waveform 2. For Non-inverting Outputs
NOTE: For all waveforms, V=15V
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Decoder/Demultiplexer FAST 74F4139

TEST CIRCUIT AND WAVEFORM

oo [ w | oo AP
Vee NEGATIVE | XVM 7
PULSE
1
T |.1—0% 0% o
— THL(Y) TLH(t) —= r—
PULSE i Vour !
GENERATOR | OUT- — I——!m«tr) THL(t) —e] l——
AMP (V
b R %0% 0% “
POSITIVE
== T = = = PULSE L] L
Tooteees 10% - 0% o
WF084508
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor; see AC CHARACTERISTICS for value. FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | trn | ttHL
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zout 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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Signetics FAST 74F148
Encoder

8-Input Priority Encoder
Product Specification

FAST Products

FEATURES TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
e Code conversions TYPE DELAY (TOTAL)

e Multi-channel D/A converter 74F148 6.0ns 23mA

e Decimal-to-BCD converter

¢ Cascading for priority encoding  ORDERING INFORMATION

of ""N" bits
e Input enable capability PACKAGES COMMERCIAL RANGE
® Priority encoding — automatic Vee =5V £10%; Ta =0°C to +70°C
selection of highest priority input 16-Pin Plastic DIP N74F148N
line
16-Pin Plastic S N74F148D
e Output enable — active-Low when E-Pin Plastic SO

all inputs High

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
e Group signal output — active

when any input is Low 74F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW

DESCRIPTION =17 Priority inputs (active-Low) 1.0/2.0 20uA/1.2mA
The "2148 8-input priority encoder ac- To Priority input (active-Low) 1.0/1.0 20uA/0.6mA
cepts data from eight active-Low inputs = - -
and provides a binary representation on 1 Enable input (active-Low) 1.0/2.0 20pA/1.2mA
the three active-Low outputs. A priority is EO Enable output (active-Low) 50/33 1.0mA/20mA
assigned to each input so that when two Group select output (active-
or more inputs are simultaneously ac- G8 Low)p put { 50/33 1.0mA/20mA
tive, the input with the highest priority is x -
represented on the output, with input line Ao-Az Address outputs (active-Low) 50/33 1.0mA/20mA

T7 having the highest priority. NOTE:
. . 1. One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA In the Low state.
A High on the Enable Input (El) will force

all outputs to the inactive (High) state
and allow new data to settle without
producing erroneous information at the

outputs.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
o . wno HPRUBIN A
;‘ ch 101112131 23 4 5 1z 1T
b= S L 20y et
's 2] E?s To Wiz ts lgls lg t7 EI BN azis
7 [Z] 3] 13 _15‘ wzia 104 21
E < L o
B[ E:z EO Ay Ay A, GS 1N I 124 s
s I = TI11 7 EN - A <
i El" % 8 7 8 14 TN P :::: -
annls 1% i SN N wvis 181
174
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Encoder FAST 74F148

A Group Signal (GS) output and an Enable  FUNCTION TABLE
Output (EO) are provided with the three data

outputs. The GS is active-Low when any input INPUTS OUTPUTS
is Low; this indicates when any input is active. _ - - N _ - - —
The EO is active-Low when all inputs are Bl [ To |} | T2 | T3 | T4 |Ts | T | T |GS| A | A | A | EO
High. Using the Enable Output along with the H X X X X X X X X H H H H H
Enable Input allows priority encoding of N L H H H H H H H H H H H H L
input signals. Both EO and GS are active- L X X X X X X X L L L L L H
High when the Enable Input is High. L X X X X X X L H L H L L H
L X X X X X L H H L L H L H
L X X X X L H H H L H H L H
L X X X L H H H H L L L H H
L X X L H H H H H L H L H H
L X L H H H H H H L L H H H
L L H H H H H H H L H H H H
H = High voltage level
L = Low voltage level
X =Don't care
LOGIC DIAGRAM
& iy [ is i is ) [ L
® () £ @ [} (i) 02) o (10)
Y $ Y
1
1 1
? L |
) m ® o) |08
% " & ® B
LDo1880S
Ve =Pin 16
GND=Pin 8
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Encoder FAST 74F148

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5to +7.0 \"
ViN Input voltage -0.5to +7.0 \"
Iin Input current -30 to +5 mA
Vour Voltage applied to output in High output state -0.5 to +V¢c '
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Ve Supply voltage 4.5 5.0 5.5 \"
Vi High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 \"
lik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C

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

74F148
SYMBOL PARAMETER TEST CONDITIONS!
Min | Typ? | Max
Vce = MIN, +10%Vee | 2.5
Vou High-level output voltage VL= MAYX, oy = MAX
Vi = MIN, +5%Vce 2.7 3.4
Vce = MIN, +10%Vce 0.35 | 0.50
VoL Low-level output voltage ViL = MAX, lgL = MAX
Vi = MIN, +5%Vce 0.35 | 0.50
Vik Input clamp voltage Vec=MIN, || =l -0.73 | -1.2
I Input current at maximum input voltage Voo = MAX, V,=7.0V 100
I High-level input current Vco = MAX, V=27V 20
To, EI -0.6
IiL Low-level input current T Ve = MAX, V,=0.5V 2 mA
1-l7 =1
los Short-circuit output current® Vce = MAX -60 -150 | mA
lcc Supply current (total) Vce = MAX 23 35 mA
NOTES:

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

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

3. Not more than one output should be shorted at a ime. For testing Igs, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests In any sequence of parameter tests, los tests should be performed last.
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Encoder FAST 74F148

AC ELECTRICAL CHARACTERISTICS

74F148
Ta=+25°C TA=0°C to +70°C
Voo = +5.0V Voo = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS & = 50pF ¢\ = 80pF UNIT
Ry = 50002 R = 50002
Min Typ Max Min Max
tPLH Propagation delay 3.5 6.0 9.0 3.5 10.0
. | Tn 0 A Waveform 2 40 6.0 105 40 120 | M
teLH Propagation delay 20 35 6.5 2.0 75
terL In to EO Waveform 1 25 45 75 25 85 ns
tPLH Propagation delay 2.0 4.0 9.0 20 10.0
ton | In to GS Waveform 2 20 6.0 8.0 20 9.0 ns
trLH Propagation delay 3.5 6.0 8.5 3.5 9.5
t. | El to Aq Waveform 2 3.0 55 8.0 3.0 9.0 ns
tpLH Propagation delay 25 4.5 7.0 25 8.0
t. | El to GS Waveform 2 30 55 75 3.0 85 ns
tpLH Propagation delay 3.0 5.0 7.0 3.0 8.0
. | Elto EO Waveform 2 45 7.0 105 45 120 | ™
APPLICATION
LSB MSB
PP IPY! ST
0 1 2 345 6 7 El 01 2 34 5 6 7 E
'F148 'F148
Ao Aq A2 Ay Ay Az GS
[*]

2l
>
>
2
5

AF02070S

16-Input Priority Encoder
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Encoder FAST 74F148

AC WAVEFORMS

T, E Va '™
tPHL ~ipLH"|
An, EO, GS M M
'WF0801NS
Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs
NOTE: For all waveforms, V= 1.5V.

TEST CIRCUIT AND WAVEFORM

[ t — AM
90%9 v F90% P
Vec NEGATIVE [ VM Vm
PULSE
10
L‘_o% = ov
- tTHL(t) TLH(t) —= b
PULSE Vi . Vour U
GENERATOR ouT. — ’»—lnn«v) THLA—] |
AMP
Ry _l_ C;I Ry 0% 20%) (U]
POSITIVE
= T = = - = PULSE AL ™
Toneeos 10% 0% o
WF08450S
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY
CL =Load capacitance includes Jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | tyhL
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns

of pulse generators.
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FAST Products

FEATURES

o Muitifunction capability

e Complementary outputs

o 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: Sp, S1, and S,. True
(Y) and Complement (Y) outputs are
both provided. The Enable input (E) is
active-Low. When E is High, the Y output
is High and the Y output is Low, regard-
less of all other inputs.

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
variables and its negation with correct
manipulation.

PIN CONFIGURATION

FAST 74F151
Multiplexer

8-Input Multiplexer
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F151 5.5ns 13.5mA

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE

Vee =5V £ 10%; Ta =0°C to +70°C
16-Pin Plastic DIP N74F151N
16-Pin Plastic SO N74F151D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION H{é':st'a‘)ﬂ Lgﬁ::'}’s'xE
lo=17 Data inputs 1.0/1.0 20uA/0.6mA
Sp-Sz Select inputs 1.0/1.0 20uA/0.6mA
E Enable input (active-Low) 1.0/1.0 20uA/0.6mA
Y, Y Data outputs 50/33 1.0mA/20mA

NOTE:
1. One (1.0) FAST Unit Load is defined as: 20uA in

LOGIC SYMBOL

the High state and 0.6mA in the Low state.

LOGIC SYMBOL (IEEE/IEC)

" MUX
7T 4 3 2 1 (T g
s 0] ] Vec 15 14 13 12 +12/%%
I [-2_- 15] |, L J l l I I I I I 5
2 N E lg Iy Ig I3 Ig 15 1g Iy K S [
] E 4] I 1-sy 3 )
1o ] [13] 16 10s, f—- 2
Y[E] |l w1
YE E So 9-1s; v v %_ s .
g[7] [10] 84 T
GND [E] 5]S2 T l —7
[
CD04640S 18038708 In EN
LS03860S
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Multiplexer FAST 74F154

LOGIC DIAGRAM

® ) @) @ m (15) (14 13 (12
= D
5 (10) b& T

[

VIY|Y

)
So

E

—>
° 4>

(&) ©

LDO1890S

Vec =Pin 16
GND =Pin 8
() =Pin numbers

FUNCTION TABLE

INPUTS OUTPUTS
S; | Sy | S |OE| ¥ v
X | x| x| H L H
L|L|L]tL o To
L|L|H]|L Iy Iy
L|H|L|L I Tp
L|H|H]|L Is T3
H|L|L]|L Iy A
H|{L|H|L Is Ts
H{H|L|L I Ts
H|{H|HI|L 17 T;

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

Multiplexer

FAST 74F151

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 \'
ViN Input voltage -05 to +7.0 \'
Iin Input current -30 to +5 mA
Vour Voltage applied to output in High output state -0.5 to +V¢c \"
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C
Tsta Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 Vv
ViH High-level input voltage 2.0 \"
Vi 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
Ta Operating free-air temperature 0 70 °C

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

74F 151
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max

Vce = MIN, +10%Voe | 256 v
Vou High-level output voltage ViL = MAX, lon = MAX

ViH = MIN, +5%Vco 2.7 3.4 v

Vce = MIN, +10%Vce 0.35 | 0.50 \
VoL Low-level output voltage ViL=MAX, loL = MAX

Viy = MIN, +5%Vee 0.35 | 0.50 v
Vik Input clamp voltage Vec=MIN, || =l -0.73| -1.2 v
] Input current at maximum input voltage Vec = MAX, V| =7.0V 100 LA
hH High-level input current Vce = MAX, V| =27V 20 MA
i Low-level input current Vce = MAX, V| =0.5V -06 | mA
los Short-circuit output current® Vg = MAX -60 -150 | mA
I Suppl t (total) oot | oo = MAX 12 ] 16 | mA

Ul current (to =
e PPy oot ce 15 | 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 Vg =5V, Ta=25°C.

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in

order to minimize internal heating and more ly reflect op
well above normal and thereby cause invalid
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Product Specification

Multiplexer

FAST 74F4154

AC ELECTRICAL CHARACTERISTICS

74F151
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vec =+5.0V £10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF C = 50pF UNIT
R =500 Ry = 50002
Min Typ Max Min Max
trLH Propagation delay 3.0 4.5 6.5 25 9.0
ti. | Into Y Waveform 2 3.0 45 65 30 75 | "™
teLH Propagation delay 2.0 4.0 6.0 2.0 7.0
i, | lhto ¥ Waveform 1 10 25 40 10 50 | "™
tPLH Propagation delay 4.0 7.0 9.5 4.0 120
i, | Snto Y Waveform 1, 2 45 7.0 9.0 45 100 | ™
teLH Propagation delay 4.0 6.5 9.0 3.5 100
. | Snto Y Waveform 1, 2 20 45 7.0 20 75 | "
teLH Propagation delay 6.0 8.0 10.0 5.5 115
ti. | Ento Y Waveform 1 4.0 55 7.0 4.0 8.0 ns
tPLH Propagation delay 3.5 5.0 6.5 3.5 75
ti. | Ento ¥ Waveform 2 4.0 55 75 4.0 8.0 ns
NOTE:
1. Subtract 0.2ns from minimum values for SO package.
AC WAVEFORMS
A\ Y m m
tPLH tPHL-
Vout Vour '™ m
'WF0801JS 'WF06089S

Waveform 1. Inverting

NOTE: For all waveforms, Vy = 1.5V.

Waveform 2. Non-Inverting
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Multiplexer FAST 74F151

TEST CIRCUIT AND WAVEFORMS

[ tw 4 AMP (V)
0% F90% v
Ve NEGATIVE [ XYM m
T PuLSE 10% 10%
ov
Vin Vour — L'THL(") TLH(tr)—= L‘-
PULSE
GENERATOR Du.T. —] l..m_,m,) mmm_1 e
AMP (V)
Ry o RL 0% 0% V)
POSITIVE
= = = LR PULSE ™ ™
TC018608 10% - K 10% ov
'WF06450S8
Vp =15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | try | trHL
see AC CHARACTERISTICS for value
Rt = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of puise generators.
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FEATURES

o Muitifunction capability

e Complementary outputs

o See 'F251A for 3-State version

DESCRIPTION

The 'F151A is a logic implementation of
a single-pole, 8-position switch with the
switch position controlled by the state of
three Select inputs: Sp, Sy, and S;. True
(Y) and complementary (Y) outputs are
both provided. The Enable input (E) is
active-Low. When E is High, the Y output
is High and the Y output is Low, regard-
less of all other inputs. In one package
the 'F151A provides the ability to select
from eight sources of data or control
information. The device can provide any
logic function of four variables and its
negation with correct manipulation.

PIN CONFIGURATION

FAST 74F151A
8-Input Multiplexer

Product Specification

TYPICAL SUPPLY CURRENT
TYPE TYPICAL PROPAGATION DELAY (TOTAL)
74F151A 4.5ns 17.0mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGE Vee = 5V 10%, Ta = 0°C to +70°C
16-Pin Plastic DIP N74F151AN
16-Pin Plastic SO N74F151AD

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION e | oaow
lo-1I7 Data inputs 1.0/1.0 20uA/0.6mA
So-Sz Select inputs 1.0/1.0 20uA/0.6mA
E Enable input (active-Low) 1.0/1.0 20uA/0.6mA
Y, Y Data outputs 50/33 1.0mA/20mA

NOTE:

1. 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)

TOP VIEW

CD145608

b

-

-

—

-

o~

]
sh—-»

"
10

-
Fr—uw
T8

&=
L

o =-0f <

Ls112108

°2
°
[

Is |= |=|‘= I-. I” I:I‘ lolsl:: )

N O Gn s BN = ON

LS112208
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8-Input Multiplexer FAST 74F151A

LOGIC DIAGRAM

@ ® @ ) (15) (L] 13 12

® (L]

LD01890S
Vee =Pin 16

GND=Pin 8
() =Pin numbers

FUNCTION TABLE

INPUTS OUTPUTS
S; | S| s | E|Y|Y
X x | x | H|L]|H
L L L L ||
L L | H R IV I
L H L L ||
L H | H T P I
H L L Lo | Ts
H L | H L|s|Ts
H H L L || T
H H | H (T I

H = High voltage level
L = Low voltage level
X =Don't care
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8-Input Multiplexer FAST 74F151A

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voitage -0.5to +7.0 \
ViN Input voltage -0.5to +7.0 \'
N Input current -30 to +5.0 mA
Vout Voltage applied to output in High output state -0.5 to +Vc \
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C
Tsta Storage temperature -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vce Supply voltage 4.5 5.0 5.5 \"
ViH High-level input voltage 2.0 \
ViL Low-level input voltage 0.8 Vv
ik Input clamp current -18 mA
lon High-level output current -1 mA
lot Low-level output current 20 mA
Ta Operating free-air temperature range 0 70 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS'! UNIT
Min | Typ? | Max
Vec =MIN +10% Voo | 25 v
VoH High-level output voltage Vi =MAX lon = MAX
Vi =MIN +5% Vo 27 3.4 \'
Vec =MIN +10% Ve 0.35 | 0.50 \
VoL Low-level output voltage Vi =MAX loL = MAX
Vi =MIN +5% Vcc 0.35 | 0.50 \'
Vik Input clamp voltage Ve =MIN, =l -0.73| -1.2 \
h Input current at maximum input voltage Vce = MAX, V| =7.0V 100 MA
liH High-level input current Voo =MAX, V=27V 20 MA
e Low-level input current Vce = MAX, V;=0.5V -0.6 | mA
los Short circuit output current® Vce = MAX -60 -150 | mA
lcc Supply current (total) loon Vce = MAX 18 2 mA
locL 17 | 25 | mA
NOTES:

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

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

3. Not more than one output should be shorted at a time. For testing log, 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, log should be performed last.
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8-Input Multiplexer FAST 74F151A

AC ELECTRICAL CHARACTERISTICS

LIMITS
Ta=+25°C Ta=0°C to +70°C
Ve = 5.0V Vee = +5.0V+ 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF C. = 50pF UNIT
Ry = 50082 RL = 5000
Min Typ Max Min Max
trLH Propagation delay 25 4.5 7.0 25 7.5
. | lto Y Waveform 2 25 45 7.0 25 75 | ™
tPLH Propagation delay 2.0 4.0 7.0 2.0 7.5
. | lnto Y Waveform 1 10 20 45 1.0 50 | M
tPLH Propagation delay 4.5 6.5 10.0 4.0 11.0
. | Sato Y Waveform 1, 2 40 6.0 8.5 35 9.5 ns
tPLH Propagation delay 3.0 5.5 8.5 3.0 9.5
. | Snto ¥ Wavefomn 1, 2 20 45 75 20 75 | M
tpLH Propagation delay 4.0 6.5 9.0 3.5 9.5
. | Ento Y Waveform 1 3.0 50 7.0 3.0 75 | ™
tpLH Propagation delay 25 4.5 6.5 25 7.0
tit | Ento ¥ Wavetom 2 15 35 55 2.0 6.0 ns
AC WAVEFORMS
Vin
Vout Vour m m
'WF0601JS 'WF08069S
Waveform 1. Inverting Waveform 2. Non-Inverting
NOTE: Vy =15V
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Signetics FAST Products Product Specification

8-Input Multiplexer FAST 74F151A

TEST CIRCUIT AND WAVEFORMS

=) \ W o fam— AMP W)
Vee
NEGATIVE | VM M
PULSE 9
T l:r/. 10% ov
tTHLIt) ATLH(t) —~
PuLse | o Vour - y
GENERATOR o.uT. —] I——mu(m THLD—] |
Ry C: R 0% 90% AMP )
-L II POSITIVE
PULSE m vm
T - T s 10%7A . R10% oy
'WF08450S
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
SWITCH POSITION INPUT PULSE REQUIREMENTS
FAMILY
TEST SwiTcH Amplitude | Rep. Rate | Pulse Width | truy | trae
tpLz closed 74F 3.0V 1MHz 500ns | 2.5ns | 2.5ns
tpzL closed
All other open
DEFINITIONS
RL = Load resistor to GND; 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 Zoyr
of pulse generators.
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Signetics FAST 74F153
Multiplexer

Dual 4-Line to 1-Line Multiplexer
Product Specification

FAST Products

FEATURES TYPICAL PROGATION TYPICAL SUPPLY CURRENT
o Non-inverting outputs TYPE DELAY (TOTAL)

e Separate enable for each section 74F153 7.0ns 12mA

e Common select inputs

e See 'F253 for 3-State version ORDERING INFORMATION

DESCRIPTION PACKAGES Vee = f\?mi??f'; ;?:NgE+ 70°C
The 'F153 is a dual 4-input multiplexer 16-Pin Plastic DIP N74F153N

that can select 2 bits of data from up to

four sources under control of the com- 16-Pin Plastic SO N74F153D

mon Select inputs (Sp, S1). The two 4-
input multiplexer circuits have individual INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

active-Low Enables (Ea, Eb) which can 74F(U.L) LOAD VALUE
be used to strobe the outputs indepen- PINS DESCRIPTION HIGH/LOW | HIGH/LOW

dently. O ts (Ya, Yp) are forced Low - -

wheny th:‘z‘;;;s paon d*;‘)q ; Engl;e‘s’ (% loa-l3a | Side A data inputs 1.0/1.0 2014A/0.6mA

Ey) are High. & loo—l3p | Side B data inputs 1.0/1.0 20uA/0.6mA

The device is the logical implementation §°’ S1_ | Common select inputs 1071.0 204A/0.6mA
of a 2-pole, 4-position switch, where the Ea Side A Enable input (active-Low) 1.0/1.0 20uA/0.6mA
position of the switch is determined by Ep Side B Enable input (active-Low) 1.0/1.0 20uA/0.6mA
the logic levels supplied to the two "

: g . Y, Side A output 50/33 1.0mA/20mA
Select inputs. The logic equations for the 2 ' e A odtpy OmA/20m
outputs are shown below. Yo Side B output 50/33 1.0mA/20mA

= & & = NOTE:
Ya= E:iﬂoa' se"rg'iol‘* |1§'SS1 ')So 1. One (1.0) FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low state.
2a +S1:Sg +132:S1-Sp
Yb =Ep-(lob-S1-_-So + l1p-S1-So

+l2p +S1:Sp +I3p-51-Sp)

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

1,
E 6 54 3 1011 1213 °3
& [ [6] vee 2 |, 3
o =y L1l 11T
taa (] ] s ‘0a M1a '2a 32 lob Mb 2 13p 6
12a (] 73] 13p b o
2—'s, |, 7
ha 5] 2] 120 1— &, I A
oa (€] mp 15— e
Ya Yp 10
Ya [ [30] top 1
Gno [E] [o] vy 7 L 1z =N
CD04es0s 15038028 15
1LS03880S
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Product Specification

Multiplexer

FAST 74F153

The '153 can be used to move data to a
common output bus from a group of registers.
The state of the Select inputs would deter-
mine the particular register from which the
data came. An alternative application is as a
function generator. The device can generate
two functions or three variables. This is useful
for implementing highly irregular random logic.

February 2, 1987

LOGIC DIAGRAM

Eyloa Ma 22 '3 S1 S oy b b s Ep
m| |®© ® @ @ @ 9 (10 m) 12 a3 01
{
[ {
-L - -L bk bl e -
m @)
Ya Yb
LD01900S
Vec =Pin 16
GND =Pin 8
FUNCTION TABLE
SELECTS INPUTS INPUTS (a or b) OUTPUT

So S E lo 14 12 I3 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

H H L X X X H H
H = High voltage level
L =Low voltage level
X=Don't care
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Multiplexer FAST 74F153

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

SYMBOL PARAMETER RATING UNIT
Vece Supply voltage -0.5 to +7.0 Vv
ViN Input voltage -0.5to +7.0 Vv
IIN Input current -30 to +5 mA
Vourt Voltage applied to output in High output state -0.5 to +V¢c \
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.5 5.0 5.5
ViH High-level input voltage 2.0 \"
ViL Low-level input voltage 0.8
lik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Ve = MIN, +10%Vco 2.5 \
VoH High-level output voltage ViL=MAX, oy =MAX
Vi = MIN, +5%Vce 2.7 3.4 v
Vce = MIN, +10%Vce 0.35 | 0.50 "
VoL Low-level output voltage ViL=MAX, gL =MAX
ViH = MIN, +5%Vce 0.35 | 0.50 \
Vik Input clamp voltage Vec=MIN, | = Ik -0.73| -1.2 Vv
Iy Input current at maximum input voltage Vee = MAX, V| =7.0V 100 MA
v High-level input current Vee = MAX, V=27V 20 MA
i Low-level input current Vce = MAX, V= 0.5V -0.6 | mA
los Short-circuit output current® Ve = MAX -60 -150 | mA
1 En=GND; S,=I,=4.5V 12 20 mA
Icc Supply current (total) CcH Vce = MAX - n_n
lcoL En=Sh=In=GND 12 20 mA

NOTES:

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

2. All typical values are at Vg =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 preferabie 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, log tests should be performed last.
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Multiplexer FAST 74F153

AC ELECTRICAL CHARACTERISTICS

74F153
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vee = +5.0V+ 10%
SYMBOL PARAMETER TEST CONDITIONS L = 50pF Cy = 50pF UNIT
Ry = 50082 Ry = 5000
Min Typ Max Min Max
tPLH Propagation delay 3.0 4.5 7.0 25 8.0
. | Into Yn Waveform 1 3.0 5.0 75 25 go | s
tPLH Propagation delay 5.0 8.0 105 4.5 120
i, | Sn 10 Yn Waveform 2 5.0 8.0 105 45 120 | ™
tPLH Propagation delay 5.0 7.5 9.0 4.5 105
t. | E to Yp Waveform 2 40 55 7.0 35 go | M
AC WAVEFORMS
'WF06057S
Waveform 1. Propagation Delay Waveform 2. Propagation Delay
Data (Ip) to Output (Y,) Select (S,) or Enable (E) to Output (Y,)
NOTE: For all waveforms, Vi = 1.5V
TEST CIRCUIT AND WAVEFORMS
ook | w — feow AP
Vee NEGATIVE | kY™ m
PULSE
10% 10%: o
Vi Vour — I——wnum Mt~
PULSE T
GENERATOR by — "—ITLH(M THLM—]  fe—
Rt IC Ry vy o) AMP (V)
J_ lI POSITIVE
= = = == < PULSE M M
TCO01860S
10%2 | W | K10% ov
'WF08450S
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | ty 1y | tyuo
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FAST Products

DESCRIPTION

The 'F157A is a high-speed quad 2-input
multiplexer which selects 4 bits of data
from two sources under the control of a
common Select input (S). The Enable
input (E) is active-Low. When E is High,
all of the outputs (Y) are forced Low
regardless of all other input conditions.

Moving data from two groups of regis-
ters to four common output busses is a
common use of the 'F157A. The state of
the Select input determines the particu-
lar register from which the data comes. It
can also be used as a function genera-
tor. The device is useful for implement-
ing highly irregular logic by generating
any four of the 16 different functions of
two variables with one variable common.

The device is the logic implementation
of a 4-pole, 2-position switch where the
position of the switch is determined by
the logic levels supplied to the Select
input. Logic equations for the outputs
are shown below:
Ya=E-(l1a-S +l0a-5)
Yp=E-(l1p-S + lop-S)
Ye=E-(l1c-S + loc.g)
Yda=E-(l14-S + lg-5)

The 'F158A is similar but has inverting

outputs: _
Ya=E:.(11a:S + l0a-S)
Yp=E-(l1b-S + lob-S)
Yc=E-(l4c-S+ |Oc'§)
Yg=E-(l14-S + log-S)

PIN CONFIGURATION

FAST 74F157A, 74F158A
Data Selectors/Multiplexers

'157A Quad 2-Input Data Selector/Multiplexer (Non-Inverted)
'158A Quad 2-input Data Selector/Multiplexer (Inverted)

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F157A 4.6ns 15mA
74F158A 3.7ns 10mA

ORDERING INFORMATION

PACKAGES

Vee =5V £10%; Ta =0°C to +70°C

COMMERCIAL RANGE

16-Pin Plastic DIP

N74F157AN, N74F158AN

16-Pin Plastic SO

N74F157AD, N74F158AD

INPUT AND OUTPUT LOADING AN

D FAN-OUT TABLE

PINS DESCRIPTION bvi e Lg:;DHX.;g.xE
Al Inputs 1.0/1.0 20uA/0.6mA
Ya=Yd, Ya=Ya Outputs 50/33 1.0mA/20mA
NOTE:

1. 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)

'F157A 'F157A 'F157A
e
15
e || Liiiiiin -
. =
o (] 7 € E loa Ma lob Mo loc 'c loa "¢ r
ha (5] 73] loa 217 mux .
Ya[4] (73] ha s I
lob [5] [12] Yq 5
hb E E loc Ya Yp Ye Yq - —.
vblz [10] 1y [ ] I 14 12
GND[F] 5] Ye 4 7 9 12 1
LS04190S 1
CD047508 -o—- ]
] -
LS04170S
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Data Selectors/Multiplexers FAST 74F157A, 74F158A
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
'F158A 'F158A 'F158A
L 16
Snlen
. v i 2 3 5 6 1 10 14 13
, toc DLl N
0a [Z] =] € E loa Ma Yoo Mb loc Mc log "o 2 |-
—17 MUX
ha 3] [12] lpg S 4
Ya[7] 73] g s -
oo [5] 2] Va 5
'1b§ "'__‘] loc Ya Y Ye Yg g P~
o3 0] he n
wr| v BN i e
CD047608 18041928 1_1__
0 2
LOGIC DIAGRAM, '157A LOGIC DIAGRAM, '158A
oo ha lb b e he ld ha E s oo ha do b lc he la ha E s
@ @ 6 @ an| o} a4 @3 @8 ) @ @ G @] an] o] 4 @3] @5 m
b b -t b et = bt hd = = == bt
@ ® 12 @ o (L] (12)
Ya Ye Ya Ya Yo Ye Yo
LD02080S LD02090S
Ve =Pin 16 Vec =Pin 16
GND=Pin 8 GND = Pin 8
FUNCTION TABLE, '157A FUNCTION TABLE, '158A
SELECT | DATA SELECT | DATA
ENABLE INPUT | INPUTS OUTPUT ENABLE INPUT | INPUTS OUTPUT
E S Io | Iy Y E S o | K Y
H X X | X L H X X1 X H
L H X | L L L L L | X H
L H X | H H L L H| X L
L L L|X L L H XL H
L L H | X H L H X | H L
H = High voltage level H = High voltage level
L = Low voltage level L = Low voltage level
X =Don't care X =Don't care
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Data Selectors/Multiplexers FAST 74F157A, 74F158A

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 Vv
VIN Input voltage -0.5to +7.0 v
N Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vcc \
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 55 \"
ViH High-level input voltage 2.0 Vv
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
Ta Operating free-air temperature 0 70 °C
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Data Selectors/Multiplexers FAST 74F157A, 74F158A

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

74F157A, 74F158A
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Vce = MIN, +10%Vee | 2.5 "
Vo High-level output voltage ViL = MAX, loy = MAX
ViH = MIN, +5%Vce 2.7 3.4 '
Vce = MIN, +10%Vce 0.35 | 0.50 \
VoL Low-level output voltage ViL=MAX, lgL = MAX
Vi =MIN, +5%Vco 0.35 | 0.50 Vv
Vik Input clamp voltage Vec=MIN, | =k -073| -1.2 Vv
Iy Input current at maximum input voltage Vce = MAX, V| =7.0V 100 MA
™ High-level input current Vce = MAX, V=27V 20 MA
I Low-level input current Vce = MAX, V, =0.5V -06 | mA
los Short-circuit output current® Vcec = MAX -60 -150 | mA
| Supol " (total) 'F157A v MAX 15.0 | 23.0 mA
u| current” (total =
ce PRy F158A | C 140 | 190 | mA
NOTES:

ified under recc ded

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

2. All typical values are at Vgc= 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 app: and/or pl d-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, log tests should be performed last.

4. Icc is measured with 4.5V applied to all inputs and all outputs open.

AC ELECTRICAL CHARACTERISTICS

ing conditions for the applicable type.

'F157A, 'F158A
Ta=+25°C Ta=0°C to +70°C
sYMBOL PARAMETER TEST CONDITIONS e Voo S S E | uNIT
Ry = 5000 Ry = 5009
Min Typ Max Min Max
tpLH Propagation delay 35 45 6.5 3.0 7.0
. | lhto Y Waveform 2 25 35 50 15 60 | ™
teLH Propagation delay . 6.0 7.5 9.0 5.5 10.5
i, |EtoY F157A Waveform 1 40 5.0 65 40 7.0 ns
toLH Propagation delay 5.5 7.5 10.0 5.0 11.0
i, | StoY Waveiorm 2 45 6.0 75 40 gs | "
tpLH Propagation delay 3.0 4.0 6.0 25 7.0
i, | lhto Y Waveform 3 15 25 40 1.0 45 ns
tpLH Propagation delay ' 4.5 5.5 7.0 4.0 7.5
. |EtY F158A Waveform 4 5.0 6.0 7.5 5.0 go | "
tpLH Propagation delay 45 6.5 8.5 4.0 9.5
th. | Sto¥ Wavetorm 3 40 55 75 3.5 go | M
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Product Specification

Data Selectors/Multiplexers

FAST 74F157A, 74F158A

AC WAVEFORMS

In, Sn m m
tPLH tPHL:
Yn Vi Vm
WF0754MS WF0606XS
Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs
E m M
tPHL ~tPLH~]
Yn m \["]
WFO754NS WFOB05NS
Waveform 3. For Inverting Outputs Waveform 4. For Non-Inverting Outputs
NOTE: For all waveforms, Vi = 1.5V,
TEST CIRCUIT AND WAVEFORM
o i tw K AMP (V)
17
& NEGATIVE | XYM i
PULSE
I:—o-/. 10% ov
—= tTHL(t) TLH(tD—= —
PULSE i Vour
GENERATOR bu.T. — {——lTLH('r) lTuL(m—-l le—
Ry Cu. R oy o AMP (V)
l :[ POSITIVE
L L e - o L PULSE m M
Tootasos 10% . K% ov
'WF084508
Vm=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | tri
see AC CHARACTERISTICS for value.
Rr = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FAST Products

FEATURES

e Synchronous counting and
loading

e Two Count Enable inputs for
n-bit cascading

o Positive edge-triggered Clock

o Asynchronous Reset ('F160A,
'F161A)

o Synchronous Reset ('F162A,
'F163A)

o High-speed synchronous
expansion

o Typical count rate of 120MHz

FAST 74F160A, 74F161A,
74F162A, 74F163A
Counters

'F161A, 'F163A 4-Bit Binary Counter
Product Specification

TYPE TYPICAL fyax TYPICAL S&Jg?k{)CURRENT
74F160A 130MHz 46mA
74F161A 130MHz 46mA
74F162A 130MHz 46mA
74F163A 130MHz 46mA

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE

Vec =5V £ 10%; Ta =0°C to +70°C

16-Pin Plastic DIP

N74F160AN, N74F161AN
N74F162AN, N74F163AN

16-Pin Plastic SO

N74F160AD, N74F161AD
N74F162AD, N74F163AD

DESCRIPTION INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
Synchronous presettable decade
(’I¥160A, ‘F162Ap) and 4-bit (F161A, PINS DESCRIPTION HIGR/LOW | "HIGH/LOW.
'F163A) counters feature an internal car- CEP Count Enable Parallel input 1.0/1.0 20pA/0.6mA
ry look-ahead and can be used for high- CET Count Enable Trickle input 1.0/2.0 20pA/1.2mA
?Peed C%U"Jing- sxnchmnml‘ls (f)IPerfT“on CcP Clock Pulse input (active rising edge) 1.0/1.0 20uA/0.6mA
is provide aving all flip-flops ;
clo:ked simulta)r;eously %n the pzsitivpe- MR eﬁaﬂjmﬁus Master Reset input 1.0/1.0 204A/0.6mA
going edge of the clock. The Clock input 3R Synchronous Reset input (active-Low) 1.0/2.0 20pA/1.2mA
is buffered. Do-Ds Parallel data inputs 1.0/1.0 20uA/0.6mA
PE Parallel Enable input (active-Low) 1.0/2.0 20uA/1.2mA
Qp-Q3 Flip-flop outputs 50/33 1.0mA/20mA
TC Terminal Count output 50/33 1.0mA/20mA
NOTE:

1. 0né (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)

'F160A 'F160A 'F160A
CTRDIV10
1 R
_ 9 3 4 5 & ’:E m
MR [7] [76] vee l | J | s
cp [2] 5] ¢ 2 %
PE D, D, D, D; can, 3,4+
= o % 7—Jcep 1 C
0, 2] 73] 0 TCch—15 I O =)
10 — cer 120
02 [5] 7] 0,
2—Jcp s | 13
% [} mE 1—qMR Gy Q@ Q; Q
cer 3] ) cer v Q2 Qg 5| 12
GNp [E] (5] PE I | I s n
14 13 12 n
CD04741S LS04161S 4CT=9 L
LS041408
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Product Specification

Counters

FAST 74F160A, 74F161A, 74F162A, 74F163A

PIN CONFIGURATION

LOGIC SYMBOL

LOGIC SYMBOL

'F161A 'F161A 'F161A
CTRDIVIS
N R
9 3 4 5 & :—B [0
s e Li10] =
—Jaa
cr [Z] ©c PE D, O, D; D3 2 Nean, 3,4+
% (5] ol 7 —Jcep 1 C
o [ o 10— cer TC 18 2 _fiw .
%2 [5] 7] o 2—Jcp 4 13
03 [c] [11] 0y 1—qMr ay 0 0 0 7
cep [7] [10] cer l I I s | 12
ano (3] 517 “ 13 12 1 [ |1
CD04740S LS04161S
.
LS041528
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL
'F162A 'F162A 'F162A
CTRDIV10
9 3 4 5 & ;—b 2R
= @ vec L] o
er (4} =] 7o Pe 0, b, 0; D0 2o
%o [5] 2] @9 7—Jdcer 2 DPoar,z e
04 [€] 73] 0, 10 —] cer TC —15 - C 14
02 [5] 12] Qp 2—cp i —
D3 [&] 1] g 1—olsR Qp 0 Q3 Oy i =
cep [7] [70] CET l I 5 | 12
ano 5] (5] 7€ “ 13 12 1 LI L
CD047428 LS041628 acT=0 15
LS041208
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL
'F163A 'F163A 'F163A
9 3 4 5 & BN z: o
T Ll 2
cr [Z] 5] Te PE O, D; Dy DO [T b
% =] m 7 —Jcer E t:lm, a4+
0 [ 3] 0y 10— cer TC f—15 L
0, [5] ,‘__2‘°2 2—]cp LI PP | B L)
D3 [¢] me 1—OSR Qy 0y 0 Qg LR N
cep [7] [70] CET | | | l 5 | 12
GND [E (5] PE “ o132 1 s | n
CD047428 LS04162S

o]

LS041328

February 5, 1987
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Product Specification

Counters

FAST 74F160A, 74F161A, 74F162A, 74F163A

The outputs of the counters may be preset to
High or Low level. A Low level at the Parallel
Enable (PE) input disables the counting ac-
tion and causes the data at the Dg - D3 inputs
to be loaded into the counter on the positive-
going edge of the clock (providing that the
setup and hold requirements for PE are met).
Preset takes place regardless of the levels at
Count Enable (CEP, CET) inputs.

A Low level at the Master Reset (MR) input
sets all four outputs of the flip-flops (Qp - Qa)
in 'F160A and 'F161A to Low levels, regard-
less of the levels at CP, PE, CET and CEP

STATE DIAGRAMS

inputs (thus providing an asynchronous clear
function).

For the 'F162A and 'F163A, the clear func-
tion is synchronous. A Low level at the Reset
(SR) input sets all four outputs of the flip-flops
(Qo - Q3) to Low levels after the next positive-
going transition on the Clock (CP) input (pro-
viding that the setup and hold requirements
for MR are met). This action occurs regard-
less of the levels at PE, CET, and CEP inputs.
This synchronous 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 cascad-
ing of the counters. Both Count Enable inputs
(CEP and CET) must be High to count. The
CET input is fed forward to enable the TC
output. The TC output thus enabled will
produce a High output pulse of a duration
approximately equal to the High level output
of Qp. This pulse can be used to enable the
next cascaded stage (see Figure B).

The TC output is subject to decoding spikes
due to internal race conditions. Therefore, it is
not recommended for use as clock or asyn-
chronous reset for flip-flops, registers, or
counters.

'F160A, 'F162A

Logic Equations: Count Enable = CEP<CET+PE
TC = QpeQ1+Q¢Q3.CET

Logic Equations: Count Enable = CEP+CET.PE
TC = QpeQ1¢Q2¢Q3.CET

'F161A, 'F163A
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Product Specification

Counters

FAST 74F160A, 74F161A, 74F162A, 74F163A

LOGIC DIAGRAM, 'F160A, 'F162A

@
Do

“
Dy

®)
D2

©
03

(10) CEY

ONLY

(1) MR CF160A)
(1) SR (F1624)

Vee =Pinté
GND=Pin 8
() =Pin numbers

@ cP—t—Do—

‘%I

4——‘%0&‘“
[

ETAIL A

DETAIL A

DETAIL A

DETAIL A

o)y

TC
(15)

LDO2071S.

LOGIC DIAGRAM, 'F161A, 'F163A

®)
Do

“
D4

®)
D2

(10) CET

@ oP—

ONLY

P

:

DETAIL A

DETAIL A

DETAIL A

(1) MR (CF161A)
(1) SRCF163A)

Vec =Pin1é
GND=Pin 8
() =Pin numbers

m)

TC
15)

BDO1821S
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Counters FAST 74F160A, 74F161A, 74F162A, 74F163A

MODE SELECT — FUNCTION TABLE, 'F160A, 'F161A

INPUTS OUTPUTS

OPERATING MODE — —
MR | CP | CEP | CET | PE Dn Q, TC
Reset (clear) L X X X X X L L
H ) X X | | L L
Parallel load H 1 X X I h H "
Count H t h h h X |count}] (1)
' H X | X h X Gn 1)
Hold (do nothing) H X X 1@ h X an L

MODE SELECT — FUNCTION TABLE, 'F162A, 'F163A

INPUTS OUTPUTS

OPERATING MODE — —
SR CP | CEP | CET | PE Dn Q, TC
Reset (clear) | 1 X X X X L L
h i) X X | L L
Parallel load h 1 X X | h H @
Count h 1 h h h X |count| (2)
" h X | X h X dn )
Hold (do nothing) h X X ) h X Gn 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 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:

(1) The TC output 1s High when CET is High and the counter is at Terminal Count (HHHH for 'F161A and
HLLH for 'F160A).

(2) The TC output is High when CET is High and the counter is at Terminal Count (HLLH for 'F162A and
HHHH for 'F163A).
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Product Specification

Counters

FAST 74F160A, 74F161A, 74F162A, 74F163A

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

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 \"
ViN Input voltage -0.5 to +7.0 \
N Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vc \
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL UNIT
Min Nom Max

Vee Supply voltage 4.50 5.0 5.50 \
/M 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
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max

Vce = MIN, +10%Vcc 25 \"

Vou High-level output voltage ViL=MAX, loy=MAX
ViH = MIN, +5%Vcee 2.7 3.4 \"
Vce = MIN, +10%Vce 0.35 | 0.50 v

VoL Low-level output voltage ViL=MAX, loL=MAX
Vi =MIN, +5%Vce 0.35 | 0.50 \
Vik Input clamp voltage Vec=MIN, | =k -0.73| -1.2 \

Input current at maximum - _
I input voltage Vec=MAX, V,=7.0V 100 | mpA
| High-level input CETL.SR.PE |\ _MAX Vi=27V 40 | wA
H current Other inputs cc P T 20 | pA
" Low-level input CET, SR, PE Voo =MAX, Vj=0.5V -1.2 | mA
current Other inputs ’ ’ -04 | -06 | mA
los Short-circuit output current3 Vog = MAX -60 -150 | mA
lccH 42 55 | mA
1 Supply current* (total Voo = MAX
cc pply (total) oo cc 49 65 | mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under rec operating conditions for the applicable type.

2. All typical values are at Vcc =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 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, log tests should be performed last.

4. IocH 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.
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Counters FAST 74F160A, 74F161A, 74F162A, 74F163A

AC ELECTRICAL CHARACTERISTICS

74F160A, 74F162A
Ta=+25°C Ta=0°C to +70°C
Vce = +5.0V Vge = +5.0V: 10%
SYMBOL PARAMETER TEST CONDITIONS G, = 50pF C = 50pF UNIT
Ry = 50002 Ry = 50092
Min Typ Max Min Max
fMAX Maximum clock frequency Waveform 1 100 130 90 MHz
tPLH Propagation delay Waveform 1 20 4.5 7.0 2.0 8.0 ns
tpHL CP to Qn PE = High 4.0 7.0 10.0 4.0 11.0
tPLH Propagation delay Waveform 1 2.0 45 7.5 2.0 8.5 ns
tPHL CP to Qn PE = Low 4.0 6.0 8.5 4.0 9.5
trLH Propagation delay 45 10 10.5 4.5 15
. | P to TC Waveform 1 45 10 95 45 15 ns
tpLH Propagation delay 15 45 6.5 15 8.5
ta. | CET to TC Waveform 2 25 45 7.0 25 85 ns
Propagation delay '
tPHL MR to Q, F160A Waveform 3 6.5 9.0 12 6.5 13 ns
Propagation delay '
tPHL MR to TC F160A Waveform 3 6.0 8.0 10.0 5.5 11.0 ns
AC SETUP REQUIREMENTS
74F160A, 74F162A
Ta=+25°C Ta=0°C to +70°C
Vce = +5.0V Vee = +5.0V 10%
SYMBOL PARAMETER TEST CONDITIONS G, = 50pF CL = 50pF UNIT
Ry = 50002 R = 50002
Min Typ Max Min Max
ts(H) Setup time, High or Low 5.0 5.5
) | DntoCP Waveform 5 50 50 ns
th(H) Hold time, High or Low 0 0
(L) Dy to CP Waveform 5 0 0 ns
ts(H) Setup time, High or Low 11 11.0
() | PE or SR to CP Waveform 5 or 6 7.0 7.0 ns
th(H) Hold time, High or Low 0 0
(L) PE or SR to CP Waveform 5 or 6 0 0 ns
ts(H) Setup time, High or Low 11.0 11.0
t(l) | CEP or CET to CP Waveform 4 6.0 7.5 ns
th(H) Hold time, High or Low 0 0
tnl) | CEP or CET to CP Waveform 4 0 0 ns
tw(H) Clock pulse width (load), 4.0 4.0
twil) | High or Low Waveform 1 5.0 65 ns
tw(H) Clock pulse width (count), 4.0 4.0
twil) | High or Low Waveform 1 55 6.0 ns
twib) MR pulse width Low 'F160A Waveform 3 5.0 5.0 ns
Recovery time, .
trec MR to CP F160A Waveform 3 5.0 6.0 ns
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Counters FAST 74F160A, 74F161A, 74F162A, 74F163A

AC ELECTRICAL CHARACTERISTICS

74F161A, 74F163A
Ta=+25°C Ta=0°C to +70°C
: Veo = +5.0V Vee = +5.0V: 10%
SYMBOL PARAMETER TEST CONDITIONS CL = 50pF C, = 50pF UNIT
R = 50002 RL =500
Min Typ Max Min Max
fmax Maximum clock frequency Waveform 1 100 130 90 MHz
tPLH Propagation delay Waveform 1 2.0 4.0 6.5 20 7.0 ns
tpHL CP to Q, PE = High 4.0 6.5 10.5 4.0 11.0
tpLH Propagation delay Waveform 1 2.0 4.5 6.5 2.0 75 ns
tpHL CP to Qn PE = Low 35 55 8.5 35 9.5
tpLH Propagation delay 5.0 75 10.5 5.0 115
ti. | OP to TC Waveform 1 45 75 105 40 115 | s
tPLH Propagation delay 1.5 3.5 6.5 15 7.0
. | CET to TC Waveform 2 25 5.0 75 25 go | M
Pi ti | '
teHL m%pffad:" delay F161A Waveform 3 6.5 85 125 55 13 ns
t, | propagation delay 'F161A Waveform 3 6.0 8.5 11.0 50 120 | ns
AC SETUP REQUIREMENTS
74F161A, 74F163A
Ta=+25°C TA=0°C to +70°C
Voo = +5.0V Vee = +5.0V: 10%
SYMBOL PARAMETER TEST CONDITIONS G, = 50pF C_ = 50pF UNIT
R = 50002 R = 50002
Min Typ Max Min Max
ts(H) Setup time, High or Low 5.0 5.0
L | Dnto CP Waveform 5 5.0 50 ns
th(H) Hold time, High or Low 0 0
(L) Dy to CP Waveform 5 0 0 ns
ts(H) Setup time, High or Low 9.0 9.5
) | PE or 3R to CP Waveform 5 or 6 65 7.0 ns
th(H) Hold time, High or Low 0 0
tn(L) PE or SR to CP Waveform 5 or 6 0 0 ns
ts(H) Setup time, High or Low 10.5 105
() | CEP or CET to GP Waveform 4 7.0 7.0 ns
th(H) Hold time, High or Low 0 0
tl) | CEP or CET to CP Waveform 4 0 0 ns
tw(H) Clock pulse width (load), 4.0 4.0
twl) | High or Low Waveform 1 5.0 55 ns
tw(H) Clock pulse width (count), 4.0 4.0
twl) | High or Low Waveform 1 6.0 7.0 ns
twil) MR pulse width Low 'F161A Waveform 3 45 4.5 ns
R time, '
trec W F161A Waveform 3 6.0 6.5 ns
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Counters

FAST 74F160A, 74F161A, 74F162A, 74F163A

AC WAVEFORMS

1 tmax

o Y N\
[+tPLH W Tetpur:

Qn m m

[+ tPHL

N

WF0B171S

Waveform 1. Clock to Output Delays, Maximum Clock
Frequency, and Clock Pulse Width

Y

r-tPLH
TC m

[ tPHL

WF061355

Waveform 3. Master Reset Pulse Width, Master Reset
to Output Delay and Master Reset
to Clock Recovery Time ('F160A, 'F161A)

SR "I Vi Vu
- jtg(L) L) tg(H) ty(H)
(] Vua Vu
WF219208
Waveform 5. Synchr Reset Setup and Hold Times

NOTE: For all waveforms, Vjy =15V
The shaded areas indicats when the input i1s permitted to change for predictable output performance

WF0806BS

Waveform 2. Propagation Delays CET Input to TC Output

CED AND CET

Wiy

cp

Waveform 4. CEP and CET Setup and Hold Times

on

PE ") Yo W

te(L)o]

cp Vu

WF21930S

Waveform 6. Parallel Data and Parallel Enable Setup and
Hold Times
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Counters FAST 74F160A, 74F161A, 74F162A, 74F163A

APPLICATION
+Vee
PE Dp Dy D D3
CEP
CET 'F163A TC
cLock— cp
SR Q @ 0 Qs
TERMINAL COUNT=6
AF02093S
a.
H= ENABLE COUNT [ 1] ALl | 1]} b1
L= DISABLE COUNT PE Do Dy D2 D3 PE Do Dy D2 D3 PE Do Dy D2 D3 PE Do Dy D2 D3 PE Do Dy D2 O3
CEP —i CEP ‘— CeP \—yq CEP by CEP
H=ENABLE COUNT
L=DISABLE COUNT CET Tc CET TC CET TC CEY TC CET TC r—b
cp — cp — CcP — cP s L
SR Qo0 Q1 Q2 Q3 —of SR Qo Q1 Q2 O3 SR Qo0 01 02 03 ~of SR QoQy 02 O3 —~ol SR Qo0 01 02 O3
T T RER BRI RER
AF021028
b. Synchronous Multistage Counting Scheme
TEST CIRCUIT AND WAVEFORMS
\ v AMP (V)
90% W F90% i
Vee NEGATIVE | K VM VM
PULSE .
10%
10% fop ov
v ] — L—nnum TLH(t)—=
PULSE 2 our L&
GENERATOR | DU.T. —] TLH(t) ATHL(t) —] '._
AMP (V
R T M 90% 0% ®
POSITIVE
= = = == = PULSE m m
TCo18608 10%4 10%
} w- { ov
WF06450S
Vm=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor to GND; see AC CHARACTERISTICS for value. FAMILY
C_ =Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tyiy | tru
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyrt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FEATURES

o Gated serial data inputs

o Typical shift frequency of
100MHz

e Asynchronous Master Reset

o Fully buffered Clock and Data
inputs

o Fully synchronous data transfers

DESCRIPTION

The 'F164 is an 8-bit edge-triggered shift
register with serial data entry and an
output from each of the eight stages.
Data is entered serially through one of
two inputs (Dsa - Dgp); either input can
be used as an active-High enable for
data entry though the other input. Both
inputs must be connected together or an
unused input must be tied High.

Data shifts one place to the right on
each Low-to-High transition of the Clock
(CP) input, and enters into Qg the logical
AND of the two Data inputs (Dga-Dgp)
that existed one setup time before the
rising clock edge. A Low level on the
Master Reset (MR) input overrides all
other inputs and clears the register asyn-
chronously, forcing all outputs Low.

PIN CONFIGURATION

FAST 74F164
Shift Register

8-Bit Serial-In Parallel-Out Shift Register

Preliminary Specification

TYPE TYPICAL fmax

TYPICAL SUPPLY CURRENT
(TOTAL)

74F164 100MHz

33mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Vee =5V £10%; Tp=0°C to +70°C
14-Pin Plastic DIP N74F164N
14-Pin Plastic SO N74F164D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Dsa, Dsp Data inputs 1.0/1.0 20uA/0.6mA
Clock Pulse input

CP (active rising edge) 1.0/1.0 20puA/0.6mA
o5 Master Reset input
MR (active-Low) 1.0/1.0 20uA/0.6mA
Qo-Qy Outputs 50/33 1.0mA/20mA

NOTE:

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

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

1 2
gy (1] 2] vee l |
Ogp E E Qy Dgg Dsp
0 3] 2] 0 s —fce 3
a, (7] [71] as b L 4
Q, [5] 0] Q 5
:l_j Qg @ Q2 Q3 Q4 Q5 Qg Q7 6
9 (5] [5] MR 10
GND 7] [5cp T_IT—[ I I I =
345 610111213 12
CD04700S
LS04041S ._.‘3
LS04030S
Ve =Pin 14
GRb=Pn 7
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Shift Register FAST 74F164

LOGIC DIAGRAM

o a
Rp
Q7
(] “w ) ® (10) m) a2 3
LD01840S
Voo =Pin 14
GND=Pn 7

MODE SELECT—TRUTH TABLE

INPUTS OUTPUTS
OPERATING MODE —

MR cP Dsa | Dsp Q |y — G
Reset (clear) L X X X L L —_ L
H ) | | L o — Qs
] H 1 | h L G — G
Shift Hlt | hn | 01| L | — a
H 1 h h H G — Qs

H = High voltage level.

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

L = Low voltage level.

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

q = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the Low-
to-High Clock transition.

X =Don't care.

1 = Low-to-High Clock transition.
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Shift Register FAST 74F164

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5to +7.0 v
Vin Input voltage -05t0 +7.0 Vv
In Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vcc \"
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.5 5.0 5.5 \
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
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Vce = MIN, +10%Ves | 25 v
VoH High-level output voltage ViL = MAX, loy = MAX
Vi = MIN, +5%Vce 2.7 3.4 Vv
Vce = MIN, +10%Vcec 0.35 | 0.50 Vv
VoL Low-level output voltage ViL = MAX, lgL = MAX
Vi = MIN, +5%Vce 0.35 [ 0.50 "
Vik Input clamp voltage Vee = MIN, 1= Ik -2 v
Iy Input current at maximum input voltage Vcoe = MAX, V| =7.0V 100 HA
IIH High-level input current Vco = MAX, V=27V 20 MA
i Low-level input current Vce = MAX, V| =0.5V -06 | mA
los Short-circuit output current® Vee = MAX -60 -150 | mA
lcc Supply current* (total) Vce = MAX 33 55 mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropnate value specified under recommended operating conditions for the applicable type.
2. All typical values are at Voo = 5V, Tp= 25°C.
3. Not more than one output should be shorted at a ime. For testing lps, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in

order to minimize internal h and more tely 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.
4. Measure Igc with the senal inputs grounded, the clock input at 2.4V, and a momentary ground, then 4.5V applied to Master Reset, and all outputs open.
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Shift Register FAST 74F164
APPLICATION
CLEAR ?
CcLOCK ! J_ !
MR cpP MR
DATA Dsa Dsa
™ 'F164
ENABLE Dsb Dsb
Qo Q1 Q2 O3 Q4 Qs Qg Q7 Qo Q1 Q2 O3 Q4 05 Qg Q7
Do Dy D2 D3 Ds Ds Dg D7 Dg Dg D1o D11 D92 D13 D14 D15
AF020838
NOTES:
The 'F164 can be to form shift of longer length.
Here, two devices are combined to form a 16-bit shift register.

AC ELECTRICAL CHARACTERISTICS

74F164
Ta=+25°C Ta=0°C to +70°C
Vge = +5.0V Vee = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF CL = 50pF UNIT
R = 50002 RL = 50092
Min Typ Max Min Max
fmAX Maximum shift frequency Waveform 1 80 100 80 MHz
tPLH Propagation delay 3.0 5.0 8.0 2.5 9.0
. | CP to Qp Waveform 1 50 7.0 10 5.0 11 ns
Propagation delay B
tPHL MR to Qq Waveform 2 4.0 75 10.5 4.0 11.5 ns
AC SETUP REQUIREMENTS
74F164
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vee = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF CL = 50pF UNIT
Ry = 50052 Rp = 50092
Min Typ Max Min Max
ts(H) Setup time, High or Low 7.0 7.0 ns
ts(L) A or B to CP 7.0 7.0
Waveform 3
th(H) Hold time, High or Low 1.0 1.0 ns
th(L) A or B to CP 1.0 1.0
tw(H) : . 4.0 4.0
twll) CP pulse width, High or Low Waveform 1 70 7.0 ns
twil) MR pulse width Low Waveform 2 7.0 7.0 ns
Recovery time
trec MR to CP Waveform 2 7.0 7.0 ns
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Shift Register FAST 74F164

AC WAVEFORMS

MR \ vm Vm
le——1tw
trec
cP i
L's-m.
Gn, Qg M

WF06116S
WF06135S

Waveform 1. Clock to Output Delays And Waveform 2. Master Reset Pulse Width,
Clock Pulse Width Master Reset to Output Delay and
Master Reset to Clock Recovery Time

Waveform 3. Data Setup and Hold Times

NOTE: For all waveforms, Vy = 1.5V
The shaded areas indicate when the input I1s permitted to change for predictable output performance

TEST CIRCUIT AND WAVEFORM

MP (V)
o t w Coon AMP (V)
Vee NEGATIVE [ X VM M
T PULSE 10% 10%
ov
Vi v L‘THL(") TLH(tD —= fe—
PULSE 2 o xr
GENERATOR el l-—m_n(t,) THL(t) —o] I._
Fr R 0% oy AMPM
J_ POSITIVE
= = = == = PULSE M ™
TCo1880S 10% - 10% ov
WF06450S
Vm=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor; see AC CHARACTERISTICS for value. FAMILY
Cp = Load capacttance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | ty 4 | trao
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FEATURES

o High-impedance NPN base inputs
for reduced loading (20uA in
High and Low states)

e Synchronous parallel to serial
applications

o Synchronous serial data input for
easy expansion

e Clock enable for '"do nothing"
mode

e Asynchronous Master Reset

e Exandable to 16-bits in 8-bit
increments

DESCRIPTION

The 166 is a high-speed 8-bit shift regis-
ter that has fully synchronous serial
parallel data entry selected by an active-
Low Parallel Enable (PE) input. When
the PE is Low one setup time before the
Low-to-High clock transistion, parallel
data is entered into the register. When
PE is High, data is entered into internal
bit position Qg from Serial Data Input
(Ds), and the remaining bits are shifted
one place to the right (Qp- Qi-Qy,
etc.), with each positive-going clock
transition.

PIN CONFIGURATION

FAST 74F166
Shift Register

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

Product Specification

TYPE TYPICAL fyax TYPICAL S(.Ir.lg:klv.) CURRENT
74F166 175MHz 41mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Vec =5V £10%; Ta = 0°C to +70°C
16-Pin Plastic DIP N74F166N
16-Pin Plastic SO N74F166D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION e | o AL
PE Parallel enable input 1/0.033 20uA/20pA
CE Clock enable input 1/0.033 20uA/20uA
CP Clock input (active rising edge) 1/0.033 20pA/20uA
Ds Serial data input 2/0.066 40uA/40uA
Do-D7 Parallel data input 1/0.033 20uA/20pA
MR Master Reset input (active-Low) 2/0.066 40puA/40pA
Q7 Output 50/33 1.0mA/20mA

NOTE:

1. 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)

s nJ, sras
15
123 4 5101 12 M1 [SHIFT)
o [ 8] vec LIl 1o "I mz oam
Do 2 5] PE Dg Do Dy D2 D3 Dy Ds Dg D7 [ b_;iL}cah-—
0, (3] 7] o, 8= ce z
sw B || =
03 (5] 2] 0 b i 3B
TE(5] [77] o5 ‘IS-J PE ;
Q
cp ] [75] Oa T7 10
GND (7] [51™R 13 1
12
CD047208 Lsousts -1-:— 13
LS04091S
Kobms
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Product Specification

Shift Register

FAST

74F166

For expansion of the register in parallel to
serial converters, the Q7 output is connected
to the Ds input of the succeeding stage. The
clock input is a gated OR structure which
allows one input to be used as an active-Low
Clock Enable (CE) input. The pin assignment
for the CP and CE inputs is arbitrary and can
be reversed for layout convenience. The Low-
to-High transition of CE input should only take
place while the CP is High for predictable
operation. A Low on the Master Reset (MR)
input overrides all other inputs and clears the
register asynchronously, forcing all bit posi-
tions to a Low state.

LOGIC DIAGRAM

MODE SELECT — FUNCTION TABLE

INPUTS Qn REGISTER | OUTPUT
OPERATING MODES — T _—

PE|CE|[CP| Dg |Dg-D7| Qo Q1-Qg Q7

| | 1 X -1 L L-L L

Parallel load | \ ' X h-h H H-H H
. . h | 1 | X-X L do-Qs Qs
Serial shift h | ' X—X H Q095 %
Hold (do nothing) X h X X X-X Jo q1-Je q7

H = High voltage level.

h =High voltage level one setup time prior to the Low-to-High Clock transition.

L = Low voltage level.

| = Low voltage level one setup time prior to the Low-to-High Clock transition.
qn = Lower case letters indicate the state of the referenced input (or output) one setup time prior to

the Low-to-High Clock transition.
X =Don't care.
1t = Low-to-High Clock transition.

13
= s - s s - s B S —Q;
—CP —ojCP CP —oCP CP
H R R +e—R R F R
b 1 1
é‘ 1 J )| 1 1
[LRRV] ‘l&(‘ﬂ @ @ @ ® (10 (1)) (12) (14) ™ 1®e
MR Dg PE D, o, D, Dy D4 Dg Dg p; cp CE
LD02000S
() =Pin number
Vecc =Pin 16
GND =Pin 8
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Shift Register FAST 74F166

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -05 to +7.0 \"
ViN Input voltage -0.5 to +7.0 \
N Input current -30 to +5 mA
VouTt Voltage applied to output in High output state -0.5 to +Vcc \
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 \"
Vin 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
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
. Vee = MIN, Vi = MAX, +10%Vce 2.5 Vv
V High-level output voltage
o 9 P g Vit = MIN, lon = MAX +5%Voc | 27 | 3.4 v
Voo = MIN, Vi = MAX, +10%Vee 035 | 05 | V
V Low-level output voltage
oL P 9 Vi = MIN, o = MAX 5% Voo 035 | 05 | V
Vik Input clamp voltage Vec=MIN, || =1l -0.73| -1.2 v
Others 100 MA
I Input current at Voo = 0.0V, Vy=7.0V
maximum input voltage CE, cP? 100 | pA
igh-| Others 20 MA
I :;'1'93 level — Voo = MAX, V=27V
put current MR, Dg 40 LA
. Others -20 MA
W :;f‘” fevel — Voo = MAX, V) = 0.5V
put current MR, Ds —-40 A
los Short-circuit output current* Vce = MAX -60 -150 | mA
Icc Supply current* (total) \écii—gﬁxc’:—EMf‘gN%s =C:’.5—V',T 41 60 | mA
n = = s =
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 Vgg =5V, Ta = 25°C.

3. When testing CP, CE must remain in High state, whereas CP must remain in High state when testing CE.

4. 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 minimize internal heating and more accurately reflect operational values. Otherwiss, 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.
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Shift Register FAST 74F166

AC ELECTRICAL CHARACTERISTICS

74F166
Ta=+25°C Ta=0°C to +70°C
Ve = +5.0V Voo =+5.0V£10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF Cy = 50pF UNIT
R = 50002 Ry = 5002
Min Typ Max Min Max
fMAX Maximum shift frequency Waveform 1 135 175 110 MHz
teLH Propagation delay 5.0 7.5 10.0 5.0 14.0
t. | CPto Q7 Waveform 1 40 6.0 8.0 35 g0 | ™
tpLH Propagation delay
torL MR to Q; Waveform 2 4.0 6.5 8.5 4.0 9.5 ns
AC SETUP REQUIREMENTS
74F166
Ta=+25°C Ta=0°C to 70°C
Vee = +5.0V Vce = +5.0V+10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF C. = 50pF UNIT
RL = 50002 R = 50002
Min Typ Max Min Max
ts(H) Setup time, High or Low 2.5 3.0
) | D Ds to CP Waveform 3 25 3.0 ns
th(H) Hold time, High or Low 0 0
tn(L) Dy, Ds to CP Waveform 3 0 0 ns
Setup time, High or Low
ts(L) CE to CP Waveform 3 5.0 6.0 i ns
Hold time, High or Low
th(H) CE to CP Waveform 3 0 0 ns
ts(H) Setup time, High or Low 3.0 4.0
wL |PEwCP Waveform 3 3.0 40 ns
ta(H) Hold time, High or Low 0 0
D) PE to CP Waveform 3 0 0 ns
tw(H) CP pulse width, 3.5 3.5
W) | High or Low Waveform 1 55 6.5 ns
twil) MR pulse width Low Waveform 2 4.0 4.0 ns
trec Recovery time MR to CP Waveform 2 40 45 ns
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Shift Register FAST 74F166

AC WAVEFORMS

'ﬁw(m—» ty(l)—=1 , cP - sz"
a v - I"PHL
Waveform 1. Clock to Output Delays and Waveform 2. Master Reset Pulse Width, -
Clock Pulse Width Master Reset to Output Delay and
Master Reset to Clock Recovery Time
& \W\\\k" s
wo e
[ //////////////\&\\\\\\\\\\\\\\
®s \\\\\\\\\\\\\\\\\\\\\\\\\\\\V&\\\\\\\\\\\Wﬁ* S
Waveform 3. Setup and Hold Time for PE, D, Ds, and CE t:m::
TEST CIRCUIT AND WAVEFORMS
90%31 I tw e AMP (V)
Vee NEGATIVE \‘\V’M M
T PULSE 10% 10% w
P Vin Vour — l’-'THL(") TLH(t) — L—
GENERATOR ‘T—{ b.u.T. — ITLH(t) THL(Y)—]
Ry C. RL E% R [‘_ AMP (V)
_l_ POSITIVE
= = = == = PULSE vm m
Tooeees 10'/5421 W | 0% oy
Test Circuit for Totem-Pole Outputs Input P:Ilr;etlszeflnltlon
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resm(fr; see'AC CHA.I'RACTERISTICS for value. FAMILY
C = ;::dAgarg:ﬁ&ongE;I:gﬁsc ggf ;ngaﬁjr:be capacitance; Amplitude | Rep. Rate | Pulse Width | tyy | truo
Ry = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FAST 74F168, 74F169
Counters

'F168 — 4-Bit Up/Down BCD Decade Synchronous Counter
Product Specification

Signetics

FAST Products

FEATURES TYPICAL SUPPLY CURRENT
e Synchronous counting and TYPE TYPICAL fuax (TOTAL)

loading 74F168 115MHz 35mA
e Up/Down counting 74F169 115MHz 35mA

o Modulo 16 binary counter
—'F169

o BCD decade counter —'F168

o Two Count Enable inputs for
n-bit cascading

o Positive edge-triggered Clock
o Built-in look-ahead carry

ORDERING INFORMATION

COMMERCIAL RANGE
Vec =5V 10%; TA=0°C to +70°C

N74F168N, N74F169N
N74F168D, N74F169D

PACKAGES

16-Pin Plastic DIP
16-Pin Plastic SO

capability INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
o Presettable for programmable

operation PINS DESCRIPTION HigH/Low | “RiGh/Low"

Count enable parallel input

DESCRIPTION CEP (active-Low) 1.0/1.0 20pA/0.6mA
The 'F168 is a synchronous, presettable CET Count enable trickle input 1.0/2.0 20pA/1.2mA
BCD decade up/down counter featuring (active-Low)
an internal Carry look-ahead for applica- cp Clock Pulse input 1.0/1.0 20pA/0.6mA
tions in high-speed counting designs. (active rising edge)
Synchronous operation is provided by Do -D3 Parallel data inputs 1.0/1.0 20pA/0.6mA
having all flip-flops clocked simulta- BE Parallel enable input 1.0/1.0 20uA/0.6mA
neously so that the outputs change coin- (active-Low) - WA/0.6m
cident with each other when so instruct- u/D Up/down count control input 1.0/1.0 20uA/0.6mA
ed by| the COI#I: Enazle ifnputs and Qo-Q3 Flip-flop outputs 50/33 1.0mA/20mA
internal gating. This mode of operation Terminal count outout
eliminates the output spikes which are TC (active-Low) P 50/33 1.0mA/20mA

normally associated with asynchronous
(ripple clock) counters. A buffered Clock
input triggers the flip-flops on the Low-
to-High transition of the clock.

PIN CONFIGRATION

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

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

'F168 'F169
CTRDIVIO pr———
&—Jwiiowrizonn) &t com&
w2 weiBowN) v__,“l“m ol
S
v [ [ vee P11 1 ’ w[:
cpz Bl — 'le | Ig=1}as i) =1]es
_ h D3 2
1—4 UID 1,2,3+ 2
0o [5] [12) Qg v TFcmza- TRenza-
o, [4] [13] 0 2—{cp C 4 ' r
02 (5] 7] 0, 7—a P * |+ Fe v [ 1
o : o CEP d =—qi.50 v
6
] it 10—} CET — M - v
cer[7] [10] cET S O G 0 s | vk vz
— T T T T - —
aNo[e] Bl w13 12 N s | = ERTR "
CD047108 Looros —_— | v
Tact=ofS Y iw’r-nﬁf
2,4CT=9 2,4CT=15
LS40508 LS040618
Vec =Pin 16
GND=Pin 8
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Product Specification

Counters

FAST 74F168, 74F169

The counter is fully programmable; that is, the
outputs may be preset to either level.

Presetting is synchronous with the clock and
takes place regardless of the levels of the
Count Enable inputs. A Low level on the
Parallel Enable (PE) input disables the count-
er and causes the data at the D, input 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.

The Carry look-ahead circuitry provides for
cascading counters for n-bit synchronous ap-
plications without additional gating. Instru-
mental in accomplishing this function are two
Count Enable inputs (CET«CEP) and a Termi-
nal Count (TC) output. Both Count Enable
inputs must be Low to count. The CET nput is
fed forward to enable the TC output. The TC
output thus enabled will produce a Low out-
put pulse with a duration approximately equal
to the High level portion of the Qg output. This
Low level TC pulse is used to enable succes-
sive cascaded stages. See Figure 1 for the
fast synchronous multi-stage counting con-
nections.

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

FUNCTIONAL DESCRIPTION

The 'F168 and 'F169 use edge-triggered J-K-
type flip-flops and have no constraints on
changing the control or data input signals in
either state of the Clock. The only require-
ment 1s that the various inputs attain the
desired state at least a setup time before the
rising edge of the Clock and remain valid for
the recommended hold time thereafter The
parallel load operation takes precedence
over the other operations, as indicated in the
Mode Select Table. When PE is Low, the data
on the Dg- D3 inputs enter the flip-flops on
the next rising edge of the Clock. In order for
counting to occur, both CEP and CET must
be Low and PE must be High; the U/D input
then determines the direction of counting.
The Terminal Count (TC) output is normally
High and goes Low, provided that CET is
Low, when a counter reaches zero in the
Count Down mode or reaches 9 (15 for the
'F169) In the Count Up mode. The TC output
state is not a function of the Count Enable
Parallel (CEP) input level. The TC output of
the 'F168 decade counter can also be Low in
the illegal states 11, 13 and 15,

MODE SELECT — FUNCTION TABLE

which can occur when power is turned on or
via parallel loading. If an illegal state occurs,
the 'F168 will return to the legitimate se-
quence within two counts. Since the TC
signal is derived by decoding the flip-flop
states, there exists the possibility of decoding
spikes on TC. For this reason the use of TC
as a clock signal 1s not recommended (see
logic equations below).

1) Count Enable = CEP.CET.PE
2) Up' TC = Qp-Q3-(U/D).CET

3) Down: TC = Qp-Q4-Q2-Q3-(U/D)
.CET
MODE SELECT TABLE

== |x==|===|,,,=|ACTION ON RISING

PE |CEP|CET|U/D CLOCK EDGE

L|{ X | X | X |Load (D,~Qp)

H|L|[L/|H/|CountUp
(Increment)

H| L | L] L |CountDown
(Decrement)

H | H | X | X | No Change (Hold)

H | X | H| X | No Change (Hold)

H = High Voltage Level
L= Low Voltage Level
X =Don't care

INPUTS OUTPUTS

OPERATING MODE — — —__ — .

cpP u/D CEP ET PE Dp Q, TC

T X X X | | L o)

Parallel load ' X X X | h H 1)
Count up 1 h | | h X Count Up 1)
Count down 1 | | | h X Count Down 1)
1 X h X h X dn (1)

Hold (do nothing) N X X h h X On 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

I = 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
NOTE:

1 The TC 1s Low when CET Is Low and the counter 1s at Terminal Count Terminal Count Up I1s (HHHH) and Terminal Count Down is (LLLL) for 'F169
The TC 1s Low when CET Is Low and the counter is at Terminal Count Terminal Count Up i1s (HLLH) and Terminal Count Down is (LLLL) for 'F168
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Counters FAST 74F168, 74F169

STATE DIAGRAMS

'F168 'F169

—=—-> COUNT DOWN
—— COUNT UP

LDO19708

=== COUNT DOWN
—— COUNT UP

LDO1980S

LOGIC DIAGRAM, 'F168

D__g: o |~
[ ]
0o F—: cP 0 y-‘ll >— Qg (19

31

@0y —>o- cp af 4>— a,09

)0, _D; :D— Q1)

——
=i
oI
o

)
[+]

)
I_‘:_

:>— a3 (1)

TC (19)

LDO1961S.

Vg = Pin 16
GND=Pin 8
() =Pin numbers
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Counters

FAST 74F168, 74F169

LOGIC DIAGRAM,

'F169

Figure 1. Synchronous Multistage Counting Scheme

= |
® Do_Do.__ —cp @ :I|>—oo(u)
H4
4
Ec_n:> — |
(4 Dy ."'D" f cP @ i #.‘l>— Q, (13)
4
g! >— '
L —r40 Q 1
® nz——D: 1 e G ;b_.n, (12)
4]
JD_ 4o a4
® 03 Do b-cr & f>— aa
® FE _q>_4_>°_ LoD—-q_
) CEP il
(10)&‘?:1‘:@ 'n
@ cp V'\.-;
() uis TC s
I
N
LDO1991S
Ve =Pin 16
GND =P 8
( ) =Pin numbers
APPLICATIONS
cp>
P
=L L L L I S ‘
PE Dy Dy D, D. PE D, Dy D, D. PE Dy Dy Dy D. PE p, Dy Dy D
Hups 0 1 P2 Ps —up 0 ' "2 7B up ° ' 23 up ° ' 23
CP TC cP Yc cp TC cpP ek
cep cep cep Ccep
CET o., o, 02 Q, fcer Qy 0; Q; Q3 CET Qp Q; Q; Q3 CET q, @, 0; Qg
= I = T T | [ bl
LEAST SIGNIFICANT MOST SIGNIFICANT
4-BIT COUNTER 4-BIT COUNTER

8D01810S.
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Counters FAST 74F1A68, 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.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -05 to +7.0 \
ViN Input voltage -05 to +7.0 \'s
N Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +V¢c \"
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee Supply voltage 45 5.0 5.5 \
ViH High-level input voltage 2.0 \
ViL Low-level input voitage 0.8 \
ik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C
DC ELECTRICAL CHARACTERISTICS
74F168, 'F169
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Vce = MIN, £10%Vee | 25 \
VoH High-level output voltage ViL = MAX, loy = MAX
ViH = MIN, +5%Vce 2.7 3.4 \'
Vce =MIN, +10%Vcc 0.35 | 0.50 \"
VoL Low-level output voltage ViL=MAX, loL = MAX
Vi = MIN, +5%Vce 0.35 | 0.50 \
Vik Input clamp voltage Ve =MIN, | =l -0.73 | -1.2 \
Input current at maximum _ _
I input voltage Vce = MAX, V| =7.0V 100 | pA
™ High-level input current Vce = MAX, V=27V 20 MA
CET input -12 | mA
R Low-level input current Vee = MAX, V| = 0.5V
Other inputs -0.6 | mA
los Short-circuit output current® Vee = MAX -60 -150 | mA
Icc Supply current? (total) Vee = MAX 35 52 | 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 Vgg =5V, Ta =25°C.

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.

4. Icc 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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Counters FAST 74F168, 74F169

AC ELECTRICAL CHARACTERISTICS

74F168, 'F169
Ta=+25°C Ta=0°C to +70°C
= A = ! +
sYmBoL PARAMETER TEST CONDITIONS Ve o Voo aoE | UNIT
RL = 500 RL = 5009
Min Typ Max Min Max
fmax Maximum clock frequency Waveform 1 100 115 90 MHz
torn Propagation delay 3.0 6.5 85 3.0 95
terL CP to Qy (PE, High or Low) Waveform 1 40 9.0 115 40 13.0 ns
ton Propagation delay 55 12,0 155 55 17.0
. | CP to TG Waveform 1 40 8.5 11.0 40 125 | M
tLH Propagation delay 25 4.5 6.0 25 7.0
te. | CET to TC Waveform 2 25 6.0 8.0 25 9.0 ns
tPLH Propagation delay . 3.5 8.5 11.0 3.5 125
topL u/D to TC F168 Waveform 3 40 125 16 4.0 175 ns
tPLH Propagation delay . 3.5 8.5 15.0 3.5 15.5
. | U/D to TC F169 Waveform 3 40 8.0 105 40 120 | ™
AC SETUP REQUIREMENTS
74F168, 'F169
Ta=+25°C Ta=0°C to +70°C
= = +
SYMBOL PARAMETER TEST CONDITIONS "gf = ;oigv Vee c::':;'pF“’% UNIT
Ry = 500 Ry = 5008
Min Typ Max Min Max
ts(H) Setup time, High or Low 4.0 45
(L) | DntoCP Waveform 4 40 45 ns
th(H) | Hold time, High or Low 3.0 35
) | Dnto CP Waveform 4 30 35 ns
ts(H) Setup time, High or Low 5.0 55
to(L) CEP or CET to CP Waveform 5 5.0 55 ns
th(H) Hold time, High or Low 0 0
tnl) | CEP or CET to CP Waveform 5 0 0 ns
ts(H) Setup time, High or Low 8.0 9.0
(L) BE to CP Waveform 4 8.0 9.0 ns
thH) | Hold time, High or Low 0 [}
L) BE to CP Waveform 4 0 0 ns
ts(H) Setup time, High or Low . 11.0 125
L | U/DtocCP F168 Waveform & 165 18.0 ns
ts(H) Setup time, High or Low . 11.0 125
) | U/D to CP F169 Waveform 6 7.0 8.0 ns
th(H) Hold time, High or Low 0 0
(L) U/D to CP Waveform 6 0 0 ns
tw(H) CP pulse width, 5.0 5.5
to) | High or Low Waveform 1 5.0 55 ns
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Counters FAST 74F168, 74F169

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

2. Count up to eight, nine (maximum), zero, one, and two
3. Inhibit

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

o b —_— e e
o ——
. — e e e ——
OATA | :_______.._..___.__.
INPUTS T —— — C—  CE—— G—— E—— CEEEE I A E— —
2 e e —_—— e —— —— —
05 | o = e —— e — — — — — — —
_— e
ca|IlllllllllllllllllIIIII'III
- n i
ws T L
I I
cEranocEr | | il [ 1 |
! |
o ] I u LI 1
H |

117

—_——— et ——]——

—J

| 8 9 o 1 2 1 0 9 8 7

fe——countup——}w-nniBT>]  ft———COUNT DOWN————

)
&
1
|
-l
b -J--T
——t - -

~
~

WF08681S
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FAST 74F168, 74F169

AC WAVEFORMS

1t max

WF0B11XS

Waveform 1. Clock to Output Delays and
Clock Pulse Width

VoL

WF06035S

Waveform 3. Propagation Delays U/D
Control to Terminal Count Output

o
E)

cp

Q, COUNT X

NO CHANGE

Waveform 5. Count Enable Setup and Hold Times

WF08401S

CET ™ )

WF06051S

Waveform 2. Propagation Delays CET
Input to Terminal Count Output

W AN

tgete—tp

tg(L)et th tg(H)e! th
Vi fo—twH) tw— vy

WF063365

Waveform 4. Parallel Data and Parallel
Enable Setup and Hold Times

cP

Q, COUNT DOWN X

COUNT uP

WF062735

Waveform 6. Up/Down Control Setup and Hold Times

NOTE: For all waveforms, Vi =15V
The shaded areas indicate when the input i1s permitted to change for predictable output performance
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Counters

FAST 74F168, 74F169

TEST CIRCUIT AND WAVEFORM

April 24, 1987

i w :
0% w 0% AMP (V)
Vee NEGATIVE | VM v
PULSE
10
l‘"f% L) ov
] — tTHL(Y) TLHtD—  |e—
PULSE Y T Vour )
GENERATOR T — I.-mn«r) tmum_.l l—
AMP (V)
Rr R 90% 90% "
POSITIVE
L = = = PULSE M i
Tomess 10%4 - KI9%__ o
L w {
'WF08450S
VM =15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tyin | tyie
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74F 3.0V 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FAST Products

FEATURES

o Edge-triggered D-type register

o Gated clock enable for hold ''do
nothing'' mode

o 3-State output buffers

o Gated output enable control

e Speed upgrade of N8T10 and
current sink upgrade

e Controlled output edges to
minimize ground bounce

® 48mA sinking capability

DESCRIPTION

The 'F173 is a High-speed 4-bit parallel
load register with clock enable control,
3-state buffered outputs, and Master
Reset (MR). When the two clock Enable
(Eo and E;) inputs are Low, the data on
the D inputs is loaded into the register
simultaneously with Low-to-High Clock
(CP) transition. When one or both E
inputs are High one setup time before
the Low-to-High clock transition, the reg-
ister retains the previous data. Data
inputs and clock Enable inputs are fully
edge-triggered and must be stable only
one setup time before the Low-to-High
clock transition.

PIN CONFIGURATION

FAST 74F173
Quad D-Type Hip-Flop (3-State)

Product Specification

TYPE

TYPICAL fmax

TYPICAL SUPPLY CURRENT (TOTAL)

74F173 100MHz

23mA

ORDERING INFORMATION

PACKAGE

COMMERCIAL RANGE
Vee =5V £10%; Ta =0°C to +70°C

16-Pin Plastic DIP

74F173N

16-Pin Plastic SOL

74F173D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION | L hAuE
Do-D3 Data inputs 1.0/1.0 20nA/0.6mA
CcP Clock input 1.0/1.0 20uA/0.6mA
Eo, E4 Clock Enable input 1.0/1.0 20uA/0.6mA
MR Master Reset input 1.0/1.0 20uA/0.6mA
OEy, OE; | Output Enable input 1.0/1.0 20uA/0.6mA
Qo-Qq4 Data outputs 750/80 15mA/48mA

NOTE:

1. 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)

TOP VIEW

CD145708

14 13 12 11

Do Dy D, Dy

3 456
LS112308

Voc = Pin 16

GND = Pin 8

9

ALEEN P )

3

ln

2 & |en

5

14 3
1D v —

13 4

4
12 5
1 6

LS112408
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Product Specification

Quad D-Type Flip-Flop

(3-State)

FAST 74F173

DESCRIPTION (Continued)
The Master Reset (MR) I1s an active-High
asynchronous input. When the MR is High, all
four flip-flops are reset (cleared) indepen-
dently of any other input condition.

LOGIC DIAGRAM

The 3-State output buffers are controlled by a
2-input NOR gate. When both Output Enable
(OE, and OFE;) inputs are Low, the data in the
register is presented at the Q output. When
one or both OE inputs are High, the outputs

are forced to a High-impedance ""OFF" state.
The 3-State output buffers are completely
independent of the register operation; the OE
transition does not affect the clock and reset
operations.

i gt

0 o, o,

|m 1 " 1 13 1 12

-

=

“n 6 ] .0 a ] 'ﬂ 6 '0 a ]
uR 15 | . 1 1 1 1
OE, 1
R DR [ [ 1
3 4 (] (]
9 [ o, ay
LD08620S
Vec =Pin 16
GND=Pin 8
() =Pin numbers
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE — —
MR CP Eo Ey Dn Qp, (Register)
Reset (clear) H X X X X L
Parallel load t ; : : tI1 :_"
Hold (do nothing) lL‘ ;(( ; : ))2 g"
n

H = High voltage level

= High voltage leve!l one setup time prior to Low-to-High clock transition

L =Low voltage level

| = Low voltage level one setup time prior to Low-to-High clock transition
qn = Lower case letters indicate the state of the referenced input (or output) on setup time prior to

the Low-to-High clock transition
X =Don't care
1= Low-to-High clock transition
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Quad D-Type Flip-Flop (3-State) FAST 74F173

FUNCTION TABLE

INPUTS OUTPUTS
OPERATING MODE
Q,, (Register) OE, | OE, Q,
L L L L
Read H L L H
. X H X z
Disabled X X H z

H = High voltage level

L =Low voltage level

X =Don't care

Z = High-impedance ""OFF' state

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 v
ViN Input voltage -0.5to +7.0 "
N Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +V¢c v
louT Current applied to output in Low output state 96 mA
Ta Operating free-air temperature range 0 to +70 °C
Tsta Storage temperature : -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 v
ViH High-level input voltage 2.0 \"
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
loH High-level output current -15 mA
loL Low-level output current 48 mA
Ta Operating free-air temperature 0 70 °C
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Quad D-Type Flip-Flop (3-State) FAST 74F173

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
£10% Vg | 2.4 v
loy =-3mA
Voo = MIN oH +5% Voo | 27 v
VoH High-level output voltage ViL =MAX
Vi =MIN +10% Ve | 2.0 v
lon =-15mA
+5% Voo | 20 %
Ve =MIN +10% Ve 0.38 | 0.55 \
VoL Low-level output voltage ViL =MAX loL = MAX
Vi =MIN +5% Voo 0.38 | 0.55 \
Vik Input clamp voltage Vec=MIN, || =1 -0.73| -1.2 \
Iy Input current at maximum input voltage Vce = MAX, V| =7.0V 100 HA
K High-level input current Vcc = MAX, V=27V 20 MA
I Low-level input current Vce = MAX, V= 0.5V -06 | mA
OFF-state output current, _ _
lozh | tighlevel voltage applied Voo = MAX, Vo =27V 20 | kA
OFF-state output current,
lozu High-level voltage applied Voc=MAX, Vo =0.5v -20 | kA
los Short-circuit output current® Voe = MAX -60 -150 | mA
lccH 19 26 mA
lcc Supply current (total) lcoL Vcc = MAX 27 37 mA
lccz 23 32 mA
NOTES:

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

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 lps, the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more ac ly reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid dings in other tests. In any sequence of parameter tests, lpg should be performed last.
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Product Specification

Quad D-Type Flip-Flop (3-State)

FAST 74F173

AC ELECTRICAL CHARACTERISTICS

LIMITS
Ta=+25°C Ta=0°C to +70°C
Ve = 5.0V Vee = +5.0V £10%
SYMBOL PARAMETER TEST CONDITIONS CL = 50pF CL = 50pF UNIT
R = 5000 Ry = 5000
Min Typ Max Min Max
fmAx Maximum clock frequency Waveform 1 100 125 90 MHz
teLH Propagation delay 4.5 6.5 9.0 4.0 10.0
ti. | CP to Q, Waveform 1 6.0 8.0 105 55 15 | ™
tPHL Propagation delay MR to Q, Waveform 2 6.5 8.5 115 6.0 125 ns
tozH Output Enable time to Waveform 4 3.5 5.0 8.0 25 8.5 ns
tpzL High or Low level Waveform 5 5.5 7.0 10.0 4.5 11.0 ns
tpHZ Output Disable time to Waveform 4 1.5 3.5 7.0 1.0 8.0 ns
tpLz High or Low level Waveform 5 3.0 5.0 8.5 25 9.0
trzL Transition Time Waveform 4 4.0 75 10.0 4.0 11.0 ns
tTHz 10% to 90%, 90% to 10% Waveform 5 2.0 5.0 8.0 2.0 8.5
AC SETUP REQUIREMENTS
LIMITS
Ta=+25°C Ta=0°C to +70°C
Vee =5.0V Vee = +5.0V £10%
SYMBOL PARAMETER TEST CONDITIONS C. = 50pF Cy = 50pF UNIT
RL = 5009 RL = 50092
Min Typ Max Min Max
ts(H) Setup time 25 3.0
te(L) Dy to CP Waveform 3 25 40 ns
th(H) Hold time 0 )
(L) D, to CP Waveform 3 0 0 ns
ts(H) Setup time 45 5.0
W) |E,tocP Waveform 3 75 85 ns
th(H) " 0 0
(L) Hold time, E, to CP Waveform 3 0 0 ns
tw(H) CP Pulse width 3.0 3.0
to) | High or Low Waveform 1 6.0 6.0 ns
tu) | MR Pulse width Waveform 2 35 35 ns
High
trec Recovery time, MR to CP Waveform 2 4.5 5.5 ns
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Quad D-Type FHip-Flop (3-State) FAST 74F473

AC WAVEFORMS

Qn \l'] A\
'WF0611WS

Waveform 1. Propagation Delay, Clock and Enable Inputs
to Outputs, Clock and Enable Widths
and Maximum Clock Frequency

WF219508

Waveform 3. Data and Select Setup and Hold Times

G, Vu

toz1

Mn_7 Vu

Vu
[e—tw(H tRec
cp Va

[e—touL.

G, Vi
WF218408

Waveform 2. Master Reset Pulse Width, Master Reset to
Output Delay and Master Reset to Clock Recovery Time

O, Vu Vu
tozn tpHz ™ ¥
90% N Vou—0.3V
Q, Vu )
10% ov

WF21960S

Waveform 4. 3-state Output Enable Time to High Level
and Output Disable Time From High Level

oLz

i

VoL +0.3V

WF21970S

Waveform 5. 3-state Output Enable Time to Low Level
and Output Disable Time From Low Level

NOTE: Vy =156V,
The Shaded Area Indicates When the Output 1s Permitted to Change for Predictable Output Performance.
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Quad D-Type Flip-Flop (3-State) FAST 74F473

TEST CIRCUIT AND WAVEFORMS

t V)
o | w | rom AMP (V)
vee t orov NEGATIVE [ VM M
PULSE 10% 10%
ov
v v R I__
settise - our [ —~ mai— |-
- — l-mn«.) cmwn—~| -
RY cL 2R — o AMP (V)
POSITIVE
PULSE vm ']
WroeaTS 10%A | - | x10% ov
WF08450S
V=15V
Test Circuit for 3-State Outputs Input Pulse Definition
SWITCH POSITION INPUT PULSE REQUIREMENTS
FAMILY
TEST SwiTcH Amplitude | Rep. Rate | Pulse Width | trn | trae
trz closed 74F 3.0V 1MHz 500ns | 2.5ns | 25ns
tpzL 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 Zoyr
of pulse generators.
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FEATURES

® Six edge-triggered D-type flip-
flops.

o Buffered common Clock

o 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 simulta-
neously.

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 inde-
pendent of Clock or Data inputs by a
Low voltage level on the MR input. The
device is useful for applications where
true outputs only are required, and the
Clock and Master Reset are common to
all storage elements.

PIN CONFIGURATION

FAST 74F174
Flip-Flop

Hex D Flip-Flops
Product Specification

TYPE

TYPICAL fmax

TYPICAL SUPPLY CURRENT
(TOTAL)

74F174

100MHz

35mA

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE
Vec =5V +10%; To=0°C to +70°C

16-Pin Plastic DIP

N74F174N

16-Pin Plastic SO

N74F174D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) LOAD VALUE
S DESCRIFTION HIGH/LOW | HIGH/LOW
Do-Ds Data inputs 1.0/1.0 20uA/0.6mA
Clock Pulse input
cp (active rising edge) 1.0/1.0 204A/0.6mA
o5 Master Reset input
MR (active-Low) 1.0/1.0 20uA/0.6mA
Qp-Qs Data outputs 50/33 1.0mA/20mA
NOTE:

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

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

_ 3 4 & 1 13 1w 2 c1
= e vee [ s
% [2] =1 9 Dp Dy D2 D3 Dy Dg C
LY ER [12] 05 ° I Py | 2
o, [} [13] 04 1 4 | 5
o, [} 2] o 1—q MR 8 7
02 [€] [17] 03 @ o QG 03 0 Qg 11 | 10
02 0] @ 1T 1 1 1 1 w o
GND 3] Bl 2 § 7 10 12 15 14 15
: 15050508 I
CDO05370S
Vee =Pin 16
GND=Pin 8
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Product Specification

Flip-Flop

FAST 74F174

LOGIC DIAGRAM

H = High voltage level steady state
h = High voltage level one setup time prior to the Low-to-High clock transition
L = Low voltage level steady state
I = Low voltage level one setup time prior to the Low-to-High clock transition

X = Don't care

= Low-to-High clock transition

MR CP Dy D, [ D, 04 D
m o ® @ © 1) 13 (14)
I__o Q L D Q l_ Q l—- D Ln D Q
L—opcp b cp b cp b cp b cp b cp
Rp Rp Rp Rp Rp Rp
9
l(z) l s | ™ | (10) l (12) (15)
Qg Q4 Q2 Q3 Q4 Qs
LD02660S
Vee =Pin 16
GND =Pin8
() = Pin Numbers
FUNCTION TABLE
OPERATING INPUTS OUTPUTS
MODE MR cP Dn Qn
Reset (clear) L X X L
Load "1" H 1 h H
Load "0" H 1 1 L

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voitage -0.5to +7.0 \"
ViN Input voltage -0.5 to +7.0 Vv
N Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vee \"
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 v
Vi High-level input voltage 2.0 "
Vi Low-level input voltage 0.8 v
ik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C
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Product Specification

Flip-Flop

FAST 74F174

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

74F174
SYMBOL PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max

Vee = MIN, +10%Vce 25 \s
VoH High-level output voltage ViL = MAX, loy = MAX

Viu = MIN +5%Vcoc 2.7 3.4 v

Vee = MIN, +10%Vee 035 | 050 | V
VoL Low-level output voltage ViL = MAX, oL = MAX

Vi = MIN +5%Vco 0.35 | 0.50 v
ViK Input clamp voltage Vee = MIN, I = Ik -073| -12 | v
l Input current at maximum input voltage Voc = MAX, V| =7.0V 100 HA
i High-level input current Vec = MAX, V=27V 20 MA
e Low-level input current Vce = MAX, V) =0.5V -0.6 | mA
los Short-circuit output current3 Ve = MAX -60 -150 [ mA
Icc Supply current (total) Voo = MAX, Dpb=MR =45V, cP= 1 35 45 mA

NOTES:

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

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

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to 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, log tests should be performed last.

AC ELECTRICAL CHARACTERISTICS

74F174
Ta=+25°C Ta=0°C to +70°C
Ve = +5.0V Vce = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS G, = 50pF CL = 50pF UNIT
R_ = 5002 Ry = 5000
Min Typ 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
te. | CP to Qp or Qp Waveform 1 45 6.0 10.0 45 110 | ™
Pr i |
| e delay Waveform 3 50 85 140 50 150 | ns
AC SETUP REQUIREMENTS
74F174
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vee = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS G, = 50pF CL = 50pF UNIT
R = 50002 Ry = 5002
Min Typ Max Min Max
ts(H) Setup time, High or Low 4.0 4.0 ns
L | DytocCP Waveform 2 40 40 ns
th(H) Hold time, High or Low 0 0
(L) Dy to CP Waveform 2 0 0 ns
tw(H) CP pulse width, 4.0 4.0 ns
tw() | 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 ns
trec MR to CP Waveform 3 5.0 5.0 ns
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Product Specification

Flip-Flop

FAST 74F174

AC WAVEFORMS

Vot s 1 o s, ook v, v 5. e o T

WF06131S

Waveform 3. Master Reset Pulse Width, Master Reset to Output Delay and Master Reset to Clock Recovery Time

NOTE: For all waveforms, Vi =15V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORM

t tw - AMP (V]
so%} 90% v
Vec NEGATIVE | XYM M
PULSE
109
10% 0% ov
PP Vin Vour — L—lTHL(m TLH(t)—= L—
GENERATOR o.u.T. —] l—mm,) THLt)—] I-—
AMP (V
fr _l- ‘I R 90% 90% i
POSITIVE
-— = = === PULSE m M
TCO1860S
10% . W | 0% o
WF06450S
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R_ = Load resistor to GND; see AC CHARACTERISTICS for value.
C = Load capacitance includes jig and probe capacitance; FAMILY Rep. Pulse
see AC CHARACTERISTICS for value. Amplitude | o0 width | e |t
Rt = Termination resistance should be equal to Zoyt
of pulse generators. 74F 3.0v 1MHz 500ns 2.5ns(2.5ns
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FEATURES

e Four edge-triggered D flip-flops

o Buffered common Clock

o Buffered, asynchronous Master
Reset

e True and complementary output

DESCRIPTION

The 'F175 is a quad, edge-triggered D-
type flip-flop with individual D inputs and
both Q 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 inde-
pendantly 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 Re-
set are common to all storage elements.

PIN CONFIGURATION

FAST 74F175

Quad D Flip-Flop

Quad D Flip-Flop
Product Specification

TYPE TYPICAL fyax TYPICAL %l'._lg#k{) CURRENT
74F175 140MHz 25mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Voc =5V £ 10%; Tp = 0°C to +70°C
16-Pin Plastic DIP N74F175N
16-Pin Plastic SO N74F175D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW |  HIGH/LOW
Do -D3 | Data inputs 1.0/1.0 20pA/0.6mA

Clock Pulse input
CP (active rising edge) 1.0/1.0 20puA/0.6mA
- Master Reset input
MR (active-Low) 1.0/1.0 20pA/0.6mA
Qp- Qg | True outputs 50/33 1.0mA/20mA
Qp - Q3 | Complementary outputs 50/33 1.0mA/20mA
NOTE:

1. One (1.0) FAST Unit Load I1s defined as: 20pA In the High state and 0.6mA in the Low state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

R 0] 5] vee . 5 7 1 —po
9 2] %5 0y [ [l :
G 5] E Gy o 04 02 03 4 L 2
0 (] 73] 03 s —ce —r N
0, [5] 2] D2 1-J MR 5 | :;
G [5] mE Gy Gy 0y Oy 0z G Q3 0 12| —
9 (7] 1] 0 Yy LYy Y T v 1 15
GND & [5]cp 3 2 6 7 11 10 14 16 13| —
CDO4660S LS04000S
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Quad D Flip-Flop FAST 74F475

LOGIC DIAGRAM

MR CP Dy 0, D, Dy
o @ |@ ® (12) i)
L o a I-— D a I—-‘ D a o q
——Op CP Op CP —-<pcP —Op CP
Ao @ o—! Ap @ o—' Rp @ Rp @
@ [@ @ [m an| oo aa| |08
QT Qg Q q Q; 0 93 Qg
LD01621S
Vec =Pin 16
GND=Pin 8

MODE SELECT - FUNCTION TABLE

PERATING MODE INPUTS OUTPUTS H = High voltage level steady state
0 0 MR cP D Q q h = High voltage level one setup time prior to the
n n n Low-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
Load "1" H 1 h H L Low-to-High clock transition
nan X =Don't care
Load "0 H T ! 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.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 \"
ViN Input voltage -0.5 to +7.0 \'
N Input current -30 to +5 mA
Vourt Voltage applied to output in High output state -0.5 to +Vcc \"
louT Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 \'
ViH High-level input voltage 20 \
ViL Low-level input voltage 0.8 \'
lik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C
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Product Specification

Quad D Flip-Flop

FAST 74F475

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

SYMBOL PARAMETER TEST CONDITIONS' T4R7e UNIT
Min | Typ? | Max
Vou High-level output voltage xl(;c:mm ! IZ:::I\’\/?:))(( ’ i;i)/:tzzc :: 34 z
Voo = MIN, Vi = MAX, +10%Vce 0.35 | 050 | V
VoL Low-level output voltage V;‘; MIN, |0|I-|L= MAX Tovve o Toso [ v
Vik Input clamp voltage Vec=MIN, | =l -0.73 | -1.2 \
Iy Input current at maximum input voltage Ve = MAX, V| =7.0V 100 pA
iH High-level input current Voo = MAX, V=27V 20 MA
e Low-level input current Vee = MAX, V;=0.5V -06 | mA
los Short-circuit output current® Vee = MAX -60 -150 | mA
lcc Supply current (total) Voo =MAX, D,=MR =45V, CP=1 25 34 mA
NOTES:

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

2. All typical values are at Vg =5V, Ta=25°C.

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

AC ELECTRICAL CHARACTERISTICS

74F175
Ta=+25°C Ta=0°C to +70°C
Vce = +5.0V Vec =+5.0V:10%
SYMBOL PARAMETER TEST CONDITIONS C, = 50pF Cy = 50pF UNIT
Ry = 50002 R = 50002
Min Typ Max Min Max
frax Maximum clock frequency Waveform 1 100 140 100 MHz
tPLH Propagation delay 4.0 5.0 6.5 4.0 7.5
. | CP to Qq or O, Waveform 1 40 65 85 40 95 ns
Propagation delay
tPHL MR to Q, Waveform 3 45 9.0 115 45 13 ns
Propagation delay
tPLH WR to Q, Waveform 3 4.0 6.5 8.0 4.0 9.0 ns
February 5, 1987 6-179




Signetics FAST Products

Product Specification

Quad D Flip-Flop

FAST 74F175

AC SETUP REQUIREMENTS

74F175
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vce = +5.0V£10%
SYMBOL PARAMETER TEST CONDITIONS CL = 50pF CL = 50pF UNIT
RL = 50092 Ry = 50082
Min Typ Max Min Max
ts(H) Setup time, High or Low 3.0 3.0
) | DytoCP Waveform 2 3.0 3.0 ns
th(H) Hold time, High or Low 1.0 1.0
thl) | Dnto CP Waveform 2 10 10 ns
tw(H) ] " 4.0 4.0
twll) CP Pulse width, High or Low Waveform 1 5.0 5.0 ns
tw(l) MR Pulse width Low Waveform 3 5.0 5.0 ns
Recovery time

trec MR to CP Waveform 3 5.0 5.0 ns

AC WAVEFORMS

cP

Qp

Waveform 1. Clock to Output Delays
and Clock Puise Width

cP

Waveform 2. Data Setup and Hold Times

WF061928
3 ']
~—tw(L)— e
)
- "NL -]
) M
= tpLH~|
7 Vm L]

NOTE: For all

Waveform 3. Master Reset to Output Delay, Master
Reset Pulse Width, and Master Reset Recovery Time

waveforms, Vy = 1.5V.

The shaded areas indicate when the input 1s permitted to change for predictable output performance.

WF062635

WF06231S
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Quad D Flip-Flop FAST 74F175

TEST CIRCUIT AND WAVEFORM

t tw | AMP (V)
90%9 v 90% i
Vee NEGATIVE | VM M
PULSE 10% 10%
ov
v v — L—'THL(N) TLH(t) — —
PULSE N o lour
GENERATOR LT —] HTLH(t) THLMD—s] o
AMP
R © R 0% 0% v
POSITIVE
= < = == = PULSE ™ m
Tooteses 10% - 0% __ o
'WF08450S
VM=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to GND; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tyin | trae
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FAST Products

FEATURES

® Provides 16 arithmetic
operations: add, subtract,
compare, and double; plus 12
other arithmetic operations

e Provides all 16 logic operations
of two variables: Exclusive-OR,
Compare, AND, NAND, NOR, OR,
plus 10 other logic operations

o Full look-ahead Carry for High-
speed arithmetic operation on
long words

© 40% faster than 'S181 with only
30% 'S181 power consumption

e Available in 300mil-wide 24-pin
Slim DIP package

DESCRIPTION

The 'F181 is a 4-bit High-speed parallel
Arithmetic Logic Unit (ALU). Controlled
by the four Function Select inputs
(So—S3) and the Mode Control input
(M), it can perform all the 16 possible
logic operations or 16 different arithme-
tic operations on active-High or active-
Low operands. The Function Table lists
these operations.

PIN CONFIGURATION

FAST 74F181

Arithmetic Logic Unit

4-Bit Arithmetic Logic Unit
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F181 7.3ns 43mA

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE
Vee = 5V 10%; Ta=0°C to +70°C

24-Pin Plastic DIP

N74F181N

24-Pin Plastic SOL

N74F181D

NOTE:

1. For information regarding devices processed to Military Specifications, see the Signetics Military

Products Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION M) | LORD NALUE
M Mode control input 1.0/1.0 201A/0.6mA
Ao-As, Bp-B3 Operand inputs 1.0/3.0 20uA/1.8mA
Sp-S3 Function select inputs 1.0/4.0 20uA/2.4mA
Ch Carry input 1.0/5.0 20uA/3.0mA
Ch+4 Carry output 50/33 1.0mA/20mA
A=B Compare output *0C/33 *OC/20mA
Fo-Fs 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:

1. One (1.0) FAST Unit Load Is defined as: 20uA In the High state and 0.6mA in the Low state.

*OC = Open-Collector
LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

B [0 [24] vee
% (7] 23 &
s3 5] 228,
s; [€] [21 3,
s 5] [0 8,
$o [€] [15] %5
¢, 7] Eil
™ [E] mi
o (7] [6]Cn+4
[} =P
¥, [ [1c]A=8

GND 7 i3] 7

CD042408

Active-High Operands

21 2322 2120 1918
1l L

A0Bg A1By A282 A3B3
7—0Cn Ca+a Jo—16
8—qm A=gf—1
6 —4so Gp—1
s —{s
" s2 P15
3= f F2 Fa

! 1 !

° 1 " 3

LS033108
Active-Low Operands
21 2322 2120 19118
44 44 84 44

AgBg A181 A282 A3B3
7—¢Cn Cn+a 16
8 —dqm A=8}— 14
6 —{so G ”
s —qsy P—‘
« s, plo—1s
3—S3f0 F2  F
Ty 7y
° 10 "
15033708
Vec =Pin 24
GND =Pin 12

[3 o Arll..‘U
:—- cn-—:g
o A
8 7]
2 J4) pea 2
—4 P=aQ
21 p0 N o
1Nao
2N py K10
22N oy
2 pp o1
200\q2
RETAN POY .13
18\ q3

15033208
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Product Specification

Arithmetic Logic Unit

FAST 74F181

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 enabled and the device
performs anthmetic operations on the two 4-
bit words. The device incorporates full inter-
nal carry look-ahead and provides for either
ripple carry between devices using the Cp, + 4
output, or for carry look-ahead between pack-
ages using the signals P (Carry Propagate)
and G (Carry Generate). P and G are not
affected by carry in. When speed require-
ments are not stringent, it can be used in a
simple ripple carry mode by connecting the
Carry output (C, + 4) signal to the Carry input
(Cp) of the next unit. For High-speed opera-
tion the device is used in conjunction with the

MODE SELECT—FUNCTION TABLE

'182 carry look-ahead circuit. One carry look-
ahead package is required for each group of
four '181 devices. Carry look-ahead 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 equivalence 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 Cy, + 4 signal
to indicate A>B and A<B.

The Function Table lists the arithmetic opera-
tions 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 (two's complement notation) without
a carry in and generates A minus B when a
carry is applied. Because subtraction is actu-
ally performed by complementary addition
(one's complement), a carry out means bor-
row; thus, a carry is generated when there is
no underflow 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.

February 5, 1987

L =Low voltage
H = High voltage level

ACTIVE LOW INPUTS
ACTIVE HIGH INPUTS MODE SELECT INPUTS
& OUTPUT
MODE SELECT INPUTS & OUTPUTS OUTPUTS _
- LOGIC ARITHMETIC
Logic Arithmetic S3 | S2 | S1 | So M=H M=L) (Cr =
= = =L
Sz | S2 | S1 | So (M= H) M=L) (Ca=H) - - - - K( ) . ( : )1( n=L)
e minus
Lyt L LA A L|lL|L]|H]|AB AB minus 1
L] L L] H]|A+B A+B Ll L|H]|L|A+B AB minus 1
L L H L AB | A,+ B L L H H Logical 1 minus 1
L | L | H|H|Logcal0 | minus1 L|H|L|L|A*B A plus (A +B)
L H L L AB Aplus AB L|H]|L]|HI|B AB plus (A + B)
L H L H B (A +'B) plus /:\B L H H L Ae®B A minus B minus 1
L H H L AEéB B A mm_us B minus 1 L H H H A+B A+B
L | HHHA AB minus 1 HlLolL]| L |as A plus (A+B)
H|{L|L|L]|A+B A plus AB il el il nlaes A plus B
H L] L HJA®B A plus B H|lL|H|L]|B AB plus (A + B)
H | L|HIL]B (A +B) plus AB HlL|H]|H|A+B A+B
H | L | H]H]|AB AB minus 1 H|H | L | L/ Logcao | AplusA
H H L L Logical 1 A plus A H H L H AB AB plus A
H H L H | A+B (A +B) plus A B
B H|{H|H|L|AB AB plus A
H|H|H|L]|A+B (A+B) plus A nlulalala A
H H H H A A minus 1

:Each bit i1s shifted to the next more significant position.
Anthmetic operations expressed in two's complement notation
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Product Specification

Arithmetic Logic Unit

FAST 74F4184

LOGIC DIAGRAM

Co M Bo Ay B A B A Bs
[yl (a;';z) \1’ ) @3 22 @) 20 |19) (18)
€7 So (8)
S8
"5 @
2 g Sz (3
e
1 A
E | T HLT tLJ -1{ .
Te Tao ay 1m) Tay a5 O (e an
Fo Fi A=8B P2 F3 P Cn+a ]
LD01430S
Vec=Pin 24
GND = Pin 12
( ) = Pin numbers
Pin 14 is O.C.
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Arithmetic Logic Unit FAST 74F4184

SUM MODE TEST TABLE | FUNCTION INPUTS: Sp=S3=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 4.5V Apply GND
tpLH - = Remaining
tonL A B, None A and B Cn F
tpLH = - Remaining =
tonL B, A None % and B Cn F,
teLH A Remaining
torn. A B, None None A and B, C, P
trLH I = Remaining s
toHL Bj A None None A and B, Cy P
tpLH = = Remaining Remaining
tPHL A None B B A, Cp G
teLH B, None A Remaining Remaining A, G
tPHL Cn
tPLH X = Remaining Remaining
tor A None B, A C, Ch+a
tPLH 3 - Remaining Remaining
torn Bi None A 5 A Cp Cn+a
tpLH Al Al Any F
trL Cn None None A B or Crsa

DIFF MODE TEST TABLE Il

FUNCTION INPUTS: S;=8,=45V, So=S3=M=0V

OTHER INPUT, SAME BIT

OTHER DATA INPUTS

PARAMETER | INPUT UNDER TEST OUTPUT UNDER TEST
Apply 4.5V Apply GND Apply 4.5V Apply GND
::;.: A None B, Rem;ining Reg:la(i;lri.ng F
:::,: B A None F(emgining He;ag:ng E
:::': A None B, None Knaer:ndai'Bangn P
::;t B, A None None KRae:;aigin(g:n P
:::": A B, None None KR::;aigingn G
:::': B None A None KH::;ai-S-E"gn G
:::,: A None B, Rem%ining Reg’\ag:ng A=B
:::,: B, A None Rem%ining Reg?ag:ng A=B
:::’: A B, None None KR:':r;aigfng" Cn+4
:::': B None A None KR:[:T;aigi,ngn Ch+a
:::': Cn None None X :nlli 5 None o?'gn i
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Product Specification

Arithmetic Logic Unit

FAST 74F184

LOGIC MODE TEST TABLE Il

INPUT OTHER INPUT, SAME BIT OTHER DATA INPUTS OUTPUT
PARAMETER UNDER TEST UNDER TEST FUNCTION INPUTS
Apply 4.5V | Apply GND | Apply 4.5V | Apply GplD
tPLH - = Remaining = S1=S,=M=45V
toHL A B, None None A and B, C, Fi So=S3=0V
tpLH =5 = Remaining S1=S,=M=45V
tor B, A None None A and B, C, F So=S5=0V

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -05 to +7.0 \
Vin Input voltage -05 to +7.0 Vv
Iin Input current -30 to +1 mA
Vout Voltage applied to output in High output state -0.5 to +Vgc \
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.50 5.0 5.50 \
ViH High-level input voltage 20 \"
ViL Low-level input voltage 0.8 \"
lik Input clamp current -18 mA
Vou High-level output current A=B 4.5 \
loH High-level output current Any output except A=B -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C

February 5, 1987
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Arithmetic Logic Unit FAST 74F184

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ* | Max
v High-level Any output Vce = MIN, Vi = MAX, +10%Veo | 25 v
OH output voltage except A=B Vin =MIN, loy=MAX £5%Vee | 2.7 | 34 v
Voo = MIN, VyL = MAX, +10%Vcec 035|050 | V
V Low-level output voltage
o P g Vin =MIN, lo = MAX +5%Vog 0.35 | 050 | V
Vik Input clamp voltage Ve =MIN, | =1k -0.73( -1.2 \"
I Input current at maximum input voltage Veoc = MAX, V,=7.0V 100 MA
IiH High-level input current Vce = MAX, V=27V 20 MA
M -0.6 mA
Ao-Aq
Low-level input Bo-Bs _ _ -18 | mA
I current 0 Vce = MAX, V,=0.5V
So-S3 -24 | mA
Cn -30 | mA
High-level
- = =M = =
lox output current A =B only Ve = MAX, Vi = MIN, V| = MAX, Vou = 4.5V 250 MA
Short-circuit output | Any output _ _ _
los current® except A=B Voc = MAX 60 150 | mA
locH So-Sg=M=Ro-Ag =45V 43 | 65 | mA
oo Supply current* Voo = MAX Bo-B3 =Cn=GND
(total) | C So-Ss=M=4.5V 43 | 65 | mA
CCL Bo-B3=Cn=Ag-Az=GND
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 Vg =5V, Tp=25°C.

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

4, Measure Icc with all outputs open.
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Product Specification

Arithmetic Logic Unit

FAST 74F181

AC ELECTRICAL CHARACTERISTICS

74F181
Ta=+25°C Ta=0 to +70°C
TEST CONDITIONS Vee = #5.0V Vee = +5.0V £10%
SYMBOL PARAMETER C_ = 50pF C, = 50pF UNIT
Ry =500 R =500

Mode | Table ‘::_‘:: Conditions Min | Typ | Max Min Max
toL Propagation delay | Sum | | 2 M=0V 30 | 64 | 85 | 30 9.5 ns
tPHL Chto Chss Diff ] 3.0 6.1 8.0 3.0 9.0
teLH Propagation delay Sum | 1 M=8;=S=0V, 50 | 10.0 13 5.0 14.0
tPHL Anor Byto Chsg Sp=83=4.5V 5.0 9.4 12 5.0 13.0 ns
tpLH Propagation delay M=Sp=S3=0V, 50 | 108 14 5.0 15.0 ns
teHL AnorBhto Cnsa Diff ] 4 S1=S,=45V 50 | 100 | 13 5.0 14.0
tPLH Propagation delay Diff ] 2 M=0V 3.0 6.7 8.5 3.0 9.5 ns
teHL C, to Fp Sum | 3.0 6.5 8.5 3.0 9.5
tPLH Eropagation delay Sum | 2 M=S8;=8;=0V, 3.0 5.7 7.5 3.0 8.5 ns
tPHL AorB,to G So=S3=4.5V 3.0 58 75 3.0 8.5
tpLH Propagation delay M=S5=83=0V, 3.0 6.5 8.5 3.0 9.5 ns
tPHL AnorB,to G Diff 1l 3 Sy =Sp=45V 30 | 73 | 95 3.0 10.5
tPLH Propagation delay Sum | 2 M=S;=S;=0V, 3.0 5.0 7.0 3.0 8.0 ns
tpHL AynorBhto P Sp =S3=4.5V 3.0 55 7.5 3.0 8.5
tpLH Propagation delay M=Sp=S3=0V, 4.0 5.8 7.5 4.0 8.5 ns
tPHL AnorByto P Diff ] 3 S1=8,=45V 4.0 6.5 85 4.0 9.5
tpLH Propagation delay Sum I 2 M=S8;=S,=0V, 3.0 7.0 9.0 3.0 10.0 ns
tPHL A or B to F, Sp=S3 =45V 3.0 7.2 10.0 3.0 10.0
tpLH Propagation delay M=S8y=S3=0V, 3.0 82 | 110 3.0 12.0 ns
tpHL A or B, to F, Diff ] 3 S1=S8,=45V 3.0 80 | 11.0 3.0 12.0
tpLH Propagation delay 4.0 80 | 105 4.0 115 ns
tPHL An or B, to Fy Sum 1, 2 40 | 7.8 | 100 4.0 11.0
teLH Propagation delay Diff 1, 2 45 9.4 | 120 45 13.0 ns
tpHL An or B, to Fpy 45 94 | 120 4.5 13.0
tpLH Propagation delay M= 4.5V 4.0 6.0 9.0 4.0 10.0 ns
tpHL A or B to F, Logic m 3 4.0 6.0 | 10.0 4.0 11.0
tpLH Propagation delay Diff I M=8p=S3=0V, 11.0 | 185 | 27.0 11.0 29.0 ns
trHL AnorB,to A=B Sy =8,=45V 70 | 98 | 125 7.0 13.5
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Arithmetic Logic Unit FAST 74F184

AC ELECTRICAL CHARACTERISTICS

LIMITS
Ta=+25°C Ta=0 to +70°C
TEST CONDITIONS

Vee = +5.0V Vee = +5.0V £10%
SYMBOL PARAMETER C, = 50pF Cy = 50pF UNIT

RL = 50002 R = 50092

Mode Waveform Min Typ Max Min Max

tPLH Propagation delay 1 3.0 7.0 9.0 3.0 10.0 ns
tPHL S, to Fi (Inv) 4.0 6.0 9.0 3.0 10.5
tPLH Propagation delay 2 3.0 7.5 10.0 3.0 11.0 ns
teHL S;i to F, (Non-Inv) 3.0 75 10.0 3.0 12.0
tPLH Propagation delay 1 5.0 75 115 5.0 125 ns
tPHL S, to A=B (inv) 10.0 14.0 18.0 10.0 20.0
tPLH Propagation delay 2 10.0 14.0 17.5 10.0 19.5 ns
tPHL S, to A=B (Non-inv) 6.0 10.0 135 6.0 15.0
tPLH Propagation delay 4 3.0 6.5 9.0 3.0 9.0 ns
tPHL S, to Cp+4 (Inv) 6.0 9.0 125 6.0 14.0
tpLH Propagation delay 2 25 5.0 7.5 2.5 8.0 ns
tPHL S, to G (Non-Inv) 25 4.5 75 25 8.0
tPLH Propagation delay 2 25 5.0 6.5 2.5 7.0 ns
tPHL S, to P (Non-Inv) 2.5 5.5 75 25 8.5
tpLH Propagation delay 3.5 5.5 8.5 3.5 9.0
tonL M to F, (Inv) Sum 1 35 55 85 35 95 ns
tPLH Propagation delay Sum 2 4.0 6.0 9.5 4.0 10.5 ns
tPHL M to F; (Non-Inv) 4.0 6.5 10.0 4.0 10.5
tPLH Propagation delay Dift 1 3.5 5.5 8.5 3.5 9.0 ns
tPHL M to F, (Inv) 3.5 5.5 8.5 35 10.0
tpLH Propag_ation delay Diff 2 4.0 6.0 9.5 4.0 10.5 ns
teHL M to F, (Non-Inv) 4.0 6.5 10.0 4.0 11.0
tPLH Propagation delay Sum 3 5.0 8.0 105 5.0 1.0 ns
teHL M to A=B (Inv) 10.0 13.0 16.5 10.0 18.5
tPLH Propagation delay Sum 2 10.0 14.0 17.0 10.0 18.5 ns
teHL M to A=B (Non-inv) 7.0 9.5 125 7.0 135
tPLH Propagation delay Diff 1 5.0 7.5 10.5 5.0 11.0 ns
tPHL Mto A=B (Inv) 10.0 13.0 16.5 10.0 19.0
tPLH Propagation delay Diff 2 10.0 13.0 16.5 10.0 19.0 ns
tPHL M to A=B (Non-Inv) 6.0 9.5 125 6.0 14.0
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Arithmetic Logic Unit FAST 74F181

AC WAVEFORMS

An, Bn m m
Fn, Cnes Vy VM

WF075408

Waveform 1. Propagation Delay for Operands to Carry
Output and Outputs

Ai An

Fy, Fp, G, P ™M '™

WF06201S

Waveform 3. Propagation Delay for Operands to Carry
Generate and Propagate Outputs, Operands to A=B
Output, and Outputs

iﬁ in. En: Ch

Waveform 2. Propagation Delays for Carry Input to Carry
Output, Carry Input to Outputs, and Operands to Carry
Generate Operands to Carry Generate and Carry
Propagate Outputs

An m
By M
tPHL: tPLH
Ches Vm '™

WF06181S

Waveform 4. Propagation Delays for Operands
to Carry Output

NOTE: For all waveforms, Vi = 1.5V
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Arithmetic Logic Unit

FAST 74F181

TEST CIRCUITS AND WAVEFORMS

} tw | - AMP (V)
vee 70V %0% 80%
NEGATIVE | K VM ™
RL PULSE 10% 10%.
VIN vout o
PULSE DuT L_
GENERATOR - — tTHL() TLH(t)— r—
— l—m.n(tr) THLM—]  fe—
R CLS R AMP (V.
T L % o) v
POSITIVE
PULSE vm vm
4
- = = = - = 10%: 10%
WF08460S 7 L tw | ov
'WF084508
V=15V
Test Circuit for Open-Collector Outputs Input Pulse Definition
v
b INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate | Pulse Width | tyiy | ttHL
PoLeE Vin Vour 74F 3.0V 1MHz 500ns 2.5ns | 2.5ns
GENERATOR o.uT.
11 I
-7 T s
Test Circuit for Totem-Pole Outputs
DEFINITIONS
RL = Load resistor; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.
Rr = Termination resistance should be equal to Zoyr
of pulse generators.
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FEATURES

o Provides carry look-ahead across
a group of four ALU's

o Multi-level look-ahead for high-
speed arithmetic operation over
long word lengths

DESCRIPTION

The 'F182 Carry look-ahead generator
accepts up to four pairs of active-Low
Carry Propagate (Po, P, P2, P3) and
Carry Generate (Go, G4, Gp, Ga) signals
and an active-High Carry input (C,)) and
provides anticipated active-High carries
(Cn+x Cn+y, Cn+2) across four groups of
binary adders. The 'F182 also has ac-
tive-Low Carry Propagate (P) and Carry
Generate (G) outputs which may be
used for further levels of look-ahead.

The logic equations provided at the
outputs are:

Cn+x=Co + PoCp

Cn+y=G1 + P1Go = P1PoCp

Cn+z= G2 + P2Gy + PoP2Go

+ P2P1 PoCn

G =G + P3Gz + PgP2G + PgP2P1Go

P =P3P2P1Po
The 'F182 can also be used with binary
ALU's in an active-Low or active-High
input operand mode. The connections to
and from the ALU to the Carry look-
ahead generator are identical in both
cases.

FAST 74F182
Carry Look-Ahead Generator

Carry Look-Ahead Generator
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F182 5.0ns 21mA

ORDERING INFORMATION

PACKAGES

Vee =5V 10%; Ta =0°C to +70°C

COMMERCIAL RANGE

16-Pin Plastic DIP

N74F182N

16-Pin Plastic SO

N74F182D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

| 74F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
Ch Carry input 1.0/2.0 20uA/1.2mA
= B Carry generate inputs
Go, Gz (active-Low) 1.0/14.0 20uA/8.4mA
= Carry generate input
Gy (active-Low) 1.0/16.0 204A/9.6mA
Carry generate input
Ga (active-Low) 1.0/8.0 20uA/4.8mA
5 B Carry propagate inputs
Po, P4 (active-Low) 1.0/8.0 20uA/4.8mA
Carry propagate input
Ps (active-Low) 1.0/6.0 20uA/3.6mA
5 Carry propagate input
P3 (active-Low) 1.0/4.0 20uA/2.4mA
Ch+x—Cn+z Carry outputs 50/33 1.0mA/20mA
Carry generate output
G (active-Low) 50/33 1.0mA/20mA
o) Carry propagate output
P (active-Low) 50/33 1.0mA/20mA
NOTE:

1. 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)
CPG
80 7] Vee 43 21151465 ‘jcpﬂ
$ s Ao bbb b4 2 DN cpt N 7
f' E E:z P0Gy P1Gy P2 G2 P3Gy 1B _Nep2 cp
Go 3] (1] G, 13den ch— 10 ke
folﬂ [l rb 7 2 Dcao
G3[5] 2] Cny x Cn+x Cnsy Cnsz 21 Near 10
- 14N cap>-12
P&E Ecn+y ] l l s | CG2
30 )5 12 19 S INces .
GNDE Ecnq-: B c g; ‘—‘_;
Ve =Pin 16
GND=Pin 8
February 5, 1987 6-192 853-1161 87469



Signetics FAST Products Product Specification

Carry Look-Ahead Generator FAST 74F182

FUNCTION TABLE

INPUTS OUTPUTS
Cn 60 F0 §1 F1 az ﬁz a3 53 Cn+x Cn+ y Cn+z G P
X H H L
L H X L
X L X H
H X L H
X X X H H L
X H H H X L
L H X H X L
X X X L X H
X L X X L H
H X L X L H
X X X X X H H L
X X X H H H X L
X H H H X H X L
L H X H X H X L
X X X X X L X H
X X X L X X L H
X L X X L X L H
H X L X L X L H
X X X X X H H H
X X X H H H X H
X H H H X H X H
H H X H X H X H
X X X X X L X L
X X X L X X L L
X L X X L X L L
L X L X L X L 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
C
c"Al.u- G oj "ALu* 6Jo———
P P
AB | I
I¥0) ®
Cn Cn+a Ca Cn Cn+a ' Cn Cn Cn+a |—Cn Cnsaf—Cour
ALU* G ALy* G Aw* G Awy* G ALU* ALU* (Ca2)
P) P) P P
1
L F
§4d 4hd
Po Go Py G1P2 G2 P3G Po Go P1G1P2 G2P3G3
Cin—é Cn 'F182 alo- Cn 'F182 &
Cnax crny Cn+z P @‘ Cn+x °n+y Cn+z P
T =2 T o —|
AF02110S
*ALU's may be either 'F181, F381 or 2901A.
32-Bit ALU With Ripple Carry Between 16-Bit Look-Ahead ALUs
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Product Specification

Carry Look-Ahead Generator FAST 74F182

LOGIC DIAGRAM

- L
02 ) ) (10)} m
Cnax Casy Cnsz & i3
LD02100S
Vee =Pin 16
GND = Pin 8
()=Pmn numbers

S 8o Po L2 B %, £
oy (@ o @ aa) |as ® |®

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

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -05 to +7.0 v
Vin Input voltage -05 to +7.0 v
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +V¢c \"
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vce Supply voltage 4.5 5.0 5.5 \"
ViH High-level input voltage 2.0 \"
Vi Low-level input voltage 0.8 "
lik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C
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Product Specification

Carry Look-Ahead Generator

FAST 74F182

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

74F182
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Vce = MIN, +10%Vee | 25 Vv
Vo High-level output voltage ViL = MAX, lon = MAX
ViH = MIN, +5%Vce 27 3.4 \
Vee = MIN, +£10%Veg 0.35 | 050 | V
VoL Low-level output voltage ViL = MAX, gL = MAX
ViH = MIN, +5%Vce 0.35 | 0.50 \
Vik Input clamp voltage Vec=MIN, | =1k -0.73 | -1.2 \
Input current at maximum _ _
| input voltage Voc = MAX, V) = 7.0V 100 | pA
hH High-level input current Vce = MAX, V=27V 20 MA
Cn -12 | mA
Go, G2 -84 | mA
| Low-level input t G Voo = MAX, V| = 0.5V 96 | mA
ow-level input curren — = , Vi=0.
" ? o, Po, Py | ° I -48 | mA
P2 -36 | mA
53 -2.4 mA
los Short-circuit output current® Voo = MAX -60 -150 | mA
I Suppl t* (total) locn Vg = MAX 180 ) 28 | mA
cc upply current® (total cc =
lccL © 240 | 36 | mA
NOTES:

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

2. All typical values are at Vgc =5V, Ta=25°C.
3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accuratsly 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. lcc 1s measured with Go, Gy, and G, inputs at 4.5V; all other inputs grounded and all outputs open.

AC ELECTRICAL CHARACTERISTICS

appropriate value specified under recommended operating conditions for the applicable type.

74F182
Ta=+25°C Ta=0 to +70°C
sYMBOL PARAMETER TEST CONDITIONS Ve Yoo e | UNIT
R, = 500 Ry = 5008
Min Typ Max Min Max
tPLH Propagation delay 25 5.0 8.0 25 8.5
toi. | Cn 10 Cntx Gy, Cn+z Waveform 2 25 5.0 75 25 gs | s
Propagation delay
:”'—“ Po, P1 or Pp, t0 Cptx Waveform 1 ?g gg ;'g }g g‘g ns
PHL Cn+y Cnsz K X . K X
4 Propagation delay 15 40 75 15 8.5
tPLH Go, G or G t0 Chv Waveform 1 15 30 50 15 55 ns
PHL Cnty, Cn+z . . X . X
tPLH Propagation dela; 2.0 7.0 10.0 1.5 1.0
o B P10 & Waveform 2 30 5.0 7.0 25 8.0 ns
tPLH Propagation delay 1.5 5.0 7.0 1.5 7.5
t. | Gnto G Waveform 2 30 5.0 7.0 25 go | Ms
teLH Propagation delay 15 3.5 6.0 1.5 7.5
. | Poto P Waveform 2 25 40 60 25 65 | Ms
February 5, 1987 6-195




Signetics FAST Products

Product Specification

Carry Look-Ahead Generator

FAST 74F182

AC WAVEFORMS

Vin ] )

Vour M M
'WF0601JS

Waveform 1. For Inverting Outputs

WF060565

Waveform 2. For Non-Inverting Outputs

NOTE: For all waveforms, Vyy=15V.

TEST CIRCUIT AND WAVEFORM

oy | Foo AP
Vee NEGATIVE | VM Ym
PULSE
10%:
T Li)% ov
] — tTHL(tY) TLHE—
PuLse | % T Vour
GENERATOR OUT. — '—-'TLH('V) THL—] o
AMP (V)
Rr R 90% 0% v
POSITIVE
4 L = == PULSE m M
Tomesos 10% L10% ov
'WF06450S
VM =15V
Test Circuit for Totem-Pole Outputs input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor; see AC CHARACTERISTICS for value. FAMILY
Ci = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | triL
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyr 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FAST Products

DESCRIPTION

The 74F189 is a high-speed, 64-bit RAM
organized as a 16-word by 4-bit array.
Address inputs are buffered to minimize
loading and are fully decoded on-chip.
The outputs are 3-State and are in the
High-impedance state whenever the
Chip Select (CE) input is High. The
outputs are active only in the Read
mode and the output data is the comple-
ment of the stored data.

Ordering information can be found on
the following page.

BLOCK DIAGRAM

FAST 74F189A
64-Bit TIL Bipolar RAM

Objective Specification

FEATURES
o Address access time: 15ns max
o Power dissipation: 4.3mW/bit typ
o Schottky clamped TTL
e One chip enable input
e |/0

- Inputs: PNP Buffered

~ Outputs: 3-State

APPLICATIONS

o Scratch pad memory
o Buffer memory

© Push down stacks

o Control store

PIN CONFIGURATION

D, N Packages

O 78] vee
e [Z] [75] Ay
we [E] [14) Ay
wE] DIP [5)a,
Y Bl
1p [€] meN
0 [ E I3
GND 5] D,
TOP VIEW
CD00994S

WORD) - —
M M M
) )| 1 |
DECODING w‘;"" M i s - B
o ]
A 1 1 ] 1
Ap—> | ] ] |
| | | |
| | | |
Aq —>
3 1 | 1 I
CE —» A1 1 | Il
WORD
CHIP e f] T i 1 1
ENABLE l 1 1
READ/
WRITE
WE —»|
BIT1 BIT2 BIT3 BIT4
lrl‘ Tm le Ibz Tls ID;, TI. ID. ,
T
DATA IN AND OUT
BD00771S
Vec =Pin 16
GND = Pin 8

June 1987
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Objective Specification

64-Bit TTL Bipolar RAM (16 X 4)

FAST 74F189A

ORDERING INFORMATION

DESCRIPTION ORDER CODE
16-Pin Plastic Dual-In-Line 300mil-wide N74F189N
16-Pin Plastic Small Outline 300mil-wide N74F189D

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 Voc
VIN Input voltage -05 to +7.0 Vbc
Vo Output voltage High -05 to +5.5 Vbc
Ta Operating temperature range 0to +75 °C
Tsta Storage temperature range -65 to +150 °C

DC ELECTRICAL CHARACTERISTICS 0°C <Tj <+75°C, 4.75V <V <5.25V.
LIMITS
SYMBOL PARAMETER TEST CONDITIONS UNIT
Min ] Typ® I Max
Input voltage?
Vie' | Clamp Voo =5.25V, || =-18mA | | [-12] v
Output voltage
Vcc = 4.75V, V|H = 2.0V, V||_ =0.8V

VoH High lon =-3.0mA 24 v
Vor2® | Low loL = 20mA 035 | 05
Input current

Vog = 5.25V
H High Vin=5.5V 40 A
e Low ViN=0.5V 0.6
Output current

Vce = 5.25V
loz Off-state ViH = 2.0V, 2.4V = Voyt > 0.5V +50 | pA
los Short circuit Ve =5.25V -60 -150 | mA
Supply current®
e | Ve = 5.25V, WE, CE = GND | [ [ 70 [ ma
Capacitance

Vcc =5.0v
CiN Input Vin = 2.0V 5 F
Cour | Output Vout = 2.0V 8 P

TRUTH TABLE
MODE CE WE Din DATA OUT

Read 0 1 X Stored Data
Write "0" 0 0 0 Hi-Z
Write "'1" 0 0 1 Hi-Z
Disable 1 X X Hi-Z

X =Don't care
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64-Bit TIL Bipolar RAM (16 X 4) FAST 74F189A

AC ELECTRICAL CHARACTERISTICS R_=500%, C, =30pF, 0°C <Tp <+75°C, 4.75V < Vo <5.25V

GED
= (INCLUDES JIG AND SCOPE CAPACITANCE)
TC006325

LIMITS
SYMBOL PARAMETER TO FROM UNIT
Min | Typ | Max
Access time
tan Address 15 ns
tce Chip enable 13
Disable time®
teo | | Output | Chip enable I [ ] 9 J ns
Response time®
twp ( l Output T Write enable I | ] 9 I ns
Write recovery time
twr J | Output | Write enable | | | 13 | ns
Setup and hold time
9
time . 3
twsa Setup Write enable Address
twHA Hold time 2
N . 13
twso Setup tme Write enable Data in ns
twHD Hold time 2
twsc Setup time . = 3
le CE
twHe Hold time Write enabl 2
Puise width
twp'0 | Wnite enable I 10 [ l ns
NOTES:
1 All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electnically open.
2 Output sink current 1s supphed through a resistor to Vcc.
3 All sense outputs in Low state.
4 To guarantee a Wnte into the slowest bit
5 Positive current i1s defined as into the terminal referenced.
€ lcc 1s measured with the Wnite enable and memory enable inputs grounded, all other inputs at 0.45V, and the output open.
7 Test each input one at a time.
8 Measured at a delta of 0.5V from the logic level with Ry = 75082, Ry = 75082 and Ci = 5pF.
9 Measured with minimum twp.
10 Measured with minimum twsa
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee ALL INPUT PULSES
1K
PULSE
+5V k0 510 | — b
L 1RoA1A243
= 1
2
i :3 F‘ lo—- WF042625
= 4 MEASUREMENTS:
b_z lo—»| All circutt delays are measured at the +1 5V level
PULSE of inputs and output.
ENERATOR| 2 loe = T %
G ATOR _j’_ WE D3 p— Ic" RL Input Pulses
= N = =
PULSE —
GeNeraToR [ R |CE

Loading Conditions
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Objective Specification

64-Bit TIL Bipolar RAM (16 X 4)

FAST 74F189A

TIMING DIAGRAMS

Read Cycle Write Cycle
+3 +3.0v
ADDRESSZR 1SV ov ADDRESS 15V 15V
0" STORED Vou ov
Dn 1.5V “1” STORED v twsd tyna —
TAn oL ———————h —————+ 30V
'WF04201S “n r
In 1.5V on 15V
Address Access Time [ A VU QE— ov
twsc—] I~ twhp |
——— +3.0V
3.0V —
oe 15V * cE 15V 15V
ov ov
N tee Vou twsa twp twHe —‘l
By 15V +3.0V
VoL WE \Ku.sv 7 15V
WF043128 A ov
. t
Chip Enable _ | "wo —1 "WR v
DN HI-Z OH
+3.0v
CE 0.5V VoL
— QCD"- ‘ WF04337S
by “1" LEVEL | = — Hi-Z
0" LEVEL OLV‘ All AC parameters are measured at 15V unless otherwise specified
WF043218
Chip Disable
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Signetics FAST 74F190, 74F191
Counters

'F190 Asynchronous Presettable BCD/Decade Up/Down

Counter
'F191 Asynchronous Presettable 4-Bit Binary Up/Down
FAST Products Counter
Product Specification
FEATURES TYPICAL SUPPLY CURRENT
e High-speed — 125MHz typical TYPE TYPICAL fuax (TOTAL)
fmax 74F190 125MHz 40mA
e Synchronous, reversible counting 74F191 125MHz 40mA
(] BCD/dgcade—'Fmo
4-bit binary — 'F191 ORDERING INFORMATION
o Asynchronous Parallel Load
capability PACKAGES COMMERCIAL RANGE

) Vee =5V £ 10%; Ta = 0°C to +70°C
e Cascadable without external logic ce A=07C to

o Single up/down control input 16-Pin Plastic DIP N74F190N, N74F191N
9 P P 16-Pin Plastic SO N74F190D, N74F191D
DESCRIPTION INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
The 'F190 is an asynchronously preset-
table up/down BCD decade counter. It PINS DESCRIPTION 74F(U.L.) LOAD VALUE

. " . HIGH/LOW HIGH/LOW
contains four master/slave flip-flops with Lo /LO

internal gating and steering logic to pro- Do-D3 Parallel data irlwputs 1.0/1.0 20uA/0.6mA

vide asynchronous preset and synchro- CE (c;%%cte_i';esle input 1.0/3.0 20pA/1.8mA

nous count-up and count-down opera- Glock pulse input

gﬁ‘r; Tt::eo ulr:1t1eg:1 is similar, but is a 4-bit cP (active rising edge) 1.0/1.0 20uA/0.6mA
ry : L Asynchronous Parallel Load 1.0/1.0 20A/0.6mA

Asynchronous Parallel Load capability _ input (active-Low) o )

permits the counter to be preset to any u/D Up/down count control input 1.0/1.0 20uA/0.6mA

desired number. Information present on Qo-Q3 Flip-flop outputs 50/33 1.0mA/20mA

he parallel Data input: - i - — i

the parallel Data inputs (Do - Dg) is load "C Ripple clock output 50/33 1.0mA/20mA

ed into the counter and appears on the
outputs when the Parallel Load (PL)
input is Low. As indicated in the Mode

(active-Low)

Terminal count output
€ (active-High) 50/33 1.0mA/20mA

Select Table, this operation overrides NOTE:
the counting function. 1. 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)
'F190 'F190 'F190
CTRDIV10
Ules
2 dme
N ENt
o1 ] €] Vee B 1 10 9 t o4
o [7] 75] D | | | { D>1,2+1,2-
% 5] el o N b o RC fo—13 15 . - 3
CE (3] Bk 5-:{6/0 B+
= 14— cp 2
o [5] 7] Tc I g . ] —2
Q2 [€] n] L G & G 0 10 |6
o ] 5] 02 A o |
GND (] [9] 03 Lsoazats

CDO04780S

LS04241S
Vcc =Pin 16
G%?D =Pin 8
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Signetics FAST Products

Product Specification

Counters

FAST 74F190, 74F191

PIN CONFIGURATION

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

'F191

D4 [1] [76] Vee
Q4 [Z] 5] Do
o 5] 4] cp
&E [ 73] AT
uim [5] [72] TC
o (5] m ot
03 [7] mA
GND (B} 9] D3
CD04780S

'F191

Dp Dy Dz D3
49 SE e b—13
5s— U0
1u—cp
1o P TC—12
R S
1 |
3 2 6 7
LS04231S

Vec =Pin 16
GND=Pin 8

'F191
CTRDIV 16

2 _nlew 2(Cy =0)z6 jlg
-5—E M2[DOWN] 3(C; = 15)Z6

M3{UP]
‘—A-E D 1,2-11,3+

Gs 64,1 p—2
I~ csnoan
5T ] +'- 3
‘_ [2] —-—3
o @ s
LA 8] L4

Counting is inhibited by a High level on the
Count Enable (CE) input. When CE is Low,
internal state changes are initiated.

Overflow/underflow indications are provided
by two types of outputs, the Terminal Count
(TC) and Ripple Clock (RC). The TC output is
normally Low and goes High when: 1) the
count reaches zero in the count-down mode
or 2) reaches ""9" for 'F190 or "'15" for 'F191
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. TC output should not be used as
a clock signal because it is subject to decod-
ing 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.
The RC output essentially duplicates the Low
clock pulse width, although delayed in time by
two gate delays. The 'F190/'F191 simplifies

February 5, 1987

the design of multistage counters, as indicat-
ed in Figures 1a and 1b.

In Figure 1a, each RC output is used as the
Clock input for the next higher stage. When
the Clock input source has limited drive
capability this configuration is particularly ad-
vantageous, 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 repre-
sented 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 1b shows a method of causing state
changes to occur simultaneously in all stages.
The RC outputs propagate the carry/borrow

6-202

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 allow the negative-going edge of
the carry/borrow signal to npple 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 1c, the configuration shown avoids
ripple delays and their associated restrictions.
Combining the TC signals from all the preced-
ing stages forms the CE input signal for a
given stage. An enable signal must be includ-
ed in each carry gate in order to Inhibit
counting. The TC output of a given stage I1s
not affected by its own CE, therefore, the
simple inhibit scheme of Figure 1a and 1b
does not apply.



Signetics FAST Products Product Specification

Counters FAST 74F190, 74F191

DIRECTION . . .
CONTROL [ -
U/D  RC 0/0 RC U0 RC --
ENABLE ———of CE cE CE
CLOCK cP cp cep
TC023308
a. N-Stage Counter Using Ripple Clock
DIRECTION

CONTROL I [ ==
00 RC 0o RC Uo RCo—--

ENABLE ——OQJ CE CE P—L—O CE

r cP r—jcep r ceP
cLock ¢ _

b. Synchronous N-Stage Counter With Common Clock Using Ripple Clock

AF021208

DIRECTION _
CONTROL

ENABLE —q -

0o - ) L4 To

CE __‘DO——O CE * CE
cP  TC —cp TC cp  TChp— --

cLOCK [_
AF02131S
* Carry Gate

c. Synchronous N-Stage Counter With Common Clock and Parallel Gated Terminal Count
Figure 1
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Counters FAST 74F190, 74F191

LOGIC DIAGRAM

Up 5—Do—

LD0B480S

'F190

Vcc =Pin 16
GND=Pin 8
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Counters FAST 74F190, 74F191

LOGIC DIAGRAM

0O Dy 02 03
15) [} (10) ®

iT'(") D

U
® Ll t) L—) o L—g L L H-R fLi
al—> i
) 1 Q Q
> ,l 1 J I J ]
J K J XK J Y K v YK
Losp P Rp Loysp cp Rp qsp cp Rp L—d8p P Rp
) 3 0 a Q -] ] 3
| E— | — | — | —
13| 12 ® @ © (4]
RE T Qo Q4 Q, Q3
LD02120S
'F191
Vee=Pin 16
GND=Pin 8

( ) =Pin numbers
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Counters FAST 74F190, 74F191

MODE SELECT — FUNCTION TABLE, 'F190, 'F191

INPUTS OUTPUTS
OPERATING MODE — — —
PL u/D CE cP Dn Qn
L X X X L L
Paralle!l load L X X X H H
Count up H L | T X count up
Count down H H | t X count down
Hold "do nothing" H X H X X no change

TC AND RC FUNCTION TABLE, 'F190

INPUTS TERMINAL COUNT STATE OUTPUTS
/D CE cp Qo 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 Aty H X X H ! 1r
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 i r

TC AND RC FUNCTION TABLE, 'F191

INPUTS TERMINAL COUNT STATE OUTPUTS
u/D CE cP Qo Qq [¢73 Q3 TC RC
H H X H H H H L H
L H X H H H H H H
L L w H H H H l r
L H X L L L L L H
H H X L L L L H H
H L wr L L L L ! r

H = High voltage level steady state.

L = Low voltage level steady state.

| = Low voltage level one setup time prior to the Low-to-High clock transition.
X=Don't care.

1 = Low-to-High clock transition.

I = Low pulse.

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 \Y
VIN Input voltage -0.5 to +7.0 \"
N Input current -30 to +5 mA
Vour Voltage applied to output in High output state -0.5 to +V¢c \
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

February 5, 1987 6-206



Signetics FAST Products Product Specification

Counters FAST 74F190, 74F191

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 5.5 \
ViH High-level input voltage 2.0 Vv
ViL Low-level input voltage 0.8 \
lik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C

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

74F190, 191
SYMBOL PARAMETER TEST CONDITIONS'! UNIT
Min | Typ? | Max
Vee = MIN, +10%Vee | 2.5 Y
Vou High-level output voltage ViL = MAX, lon = MAX
Vi = MIN, +5%Vce 27 3.4 \"
Vce = MIN, +10%Vce 0.35 | 0.50 \
VoL Low-level output voltage ViL =MAX, loL = MAX
Vi = MIN, +5%Veo 0.35 | 0.50 v
Vik Input clamp voltage Ve =MIN, || =1k -073| -1.2 \
Iy Input current at maximum input voltage Voo =MAX, V|=7.0 0.1 mA
1 High-level input current Ve = MAX, V=27V 20 MA
?’E -18 | mA
input
i Low-level input current Vee =MAX, V,=0.5V
Other
. -06 | mA
inputs
los Short-circuit output current® Vce = MAX -60 -150 | mA
lcc Supply current* (total) Ve = MAX 40 55 mA

NOTES:

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

3 Not more than one output should be shorted at a tme and duration of the short circuit should not exceed one second

4 Measure Igc with all inputs grounded and all outputs open
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Counters FAST 74F190, 74F191

AC ELECTRICAL CHARACTERISTICS

74F190, 74F191
Ta=+25°C Ta=0 to +70°C
Vee = +5.0V Vee = +5.0V: 10%
SYMBOL PARAMETER TEST CONDITIONS CL = 50pF CL = 50pF UNIT
Ry = 50082 Ry = 50082
Min Typ Max Min Max
. Maximum clock Dn to Qp Wavef ; 100 125 90 MHz
MAX aveform
frequency D, to RC 85 95 75 MHz
tPLH Propagation delay 25 4.5 8.0 2.0 8.5
toi. | CP to Qq Waveform 1 5.0 75 115 5.0 120 | ™
tpLH Propagation delay 6.5 9.0 125 6.0 13.0
torL CP to TC Waveform 1 6.0 8.0 1.0 6.0 120 | M
tpLH Propagation delay 25 4.5 7.5 2.0 8.0
tu. | CP to RC Waveform 2 3.0 50 75 25 go | "
tpLH Propagation delay 2.0 4.0 7.0 20 75
to. | CE to RC Waveform 2 3.0 5.0 7.5 30 8.0 ns
tpLH Propagation delay 8.0 11.0 16.0 8.0 17.0
t. | U/D to RC Wavetom 2 45 75 105 40 110 | ™
tPLH Propagation delay 4.0 6.5 9.5 3.0 10.5
. | U/D to TC Waveform 4 3.0 6.0 95 30 100 | ™
trLH Propagation delay 2.0 4.0 7.0 1.5 7.5
. | D to Qp Waveform 3 6.5 2.0 12.0 65 130 | "
tPLH Propagation delay Waveform 3 55 9.5 13.0 5.0 14.0 ns
tPHL D to TC Waveform 4 6.5 9.5 13.0 6.0 14.0
tPLH Propagation delay Waveform 3 6.0 14.0 18.0 6.0 19.5 ns
tPHL D, to RC Waveform 4 6.0 11.0 13.5 6.0 15.0
tPLH Propagation delay 4.5 6.5 9.5 4.0 10.5
tir | PL to Qn Waveiom 6 55 8.0 115 5.0 120 | ™
tPLH Propagation delay 5.5 8.5 12.0 5.5 13.0
. | PLto TC Waveform 5 6.0 105 135 6.0 145 | "8
trLH Propagation delay 8.5 16.0 18.5 8.5 21.0
tr. | PL to ARG Waveform 5 75 10.0 130 70 135 | ™
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Product Specification

Counters

FAST 74F190, 74F191

AC SETUP REQUIREMENTS

74F190, 74F191
Ta=+25°C Ta=0 to +70°C
Vee = +5.0V Vee = +5.0V: 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF CL = 50pF UNIT
Ry = 50002 R =500
Min Typ Max Min Max
ts(H) Setup time, High or Low 4.5 5.0
@) | DntoPL Waveform 6 45 50 ns
th(H) Hold time, High or Low 2.0 2.0
tl) | D, to PL Waveform 6 2.0 20 ns
Setup time, High or Low
ts(L) CF to CP Waveform 6 10.0 10.0 ns
Hold time, High or Low
th(L) CE to CP Waveform 6 0 0 ns
ts(H) Setup time, High or Low 120 12.0
t(L) | O/DtocCP Waveform 6 12,0 12,0 ns
th(H) Hold time, High or Low 0 0
tl) | U/DtocCP Weveform 0 0 ns
tw(L) PL pulse width, Low Waveform 5 6.0 6.0 ns
tw(H) CP pulse width 35 3.5
tul) | High or Low Waveform 1 6.0 6.0 ns
trec Recovery time, PL to CP Waveform 5 6.0 6.0 ns
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Counters FAST 74F190, 74F191

AC WAVEFORMS

8.‘. 7 v,
™~
e ]
-tPHL>| ~tpL
RC m M
Qp, TC, RC M M
'WF08050S
WF0811LS
Waveform 1. Propagation Delay, Clock Input to Output, Waveform 2. Propagation Delay, Clock or Clock Enable to
Clock Widths, and Maximum Clock Frequency Ripple Clock Output
Dy ™ ™ U/m, b, Vi vm
tPLH tPHL- tPHL tPLH
ay, RC, TC vm m Tc, ARG '™ ™
'WFO0608YS WF0B01XS
Waveform 3. Propagation Delay, Non-inverting Path Waveform 4. Propagation Delay, Inverting Path
L m S tw(L) \["]

WF0B13AS

Waveform 5. Parallel Load Pulse Width, Parallel Load to Waveform 6. Setup Time and Hold Tlme for D, to PL,
Output Delay and Parallel Load to Clock Recovery Time U/D to CP and CE to Ci

NOTE: For all waveforms, Vy = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.
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Product Specification

Counters

FAST 74F190, 74F191

TEST CIRCUIT AND WAVEFORMS

February 5, 1987

¢ AMP (V)
9°'A tw (oo P (V)
Vee NEGATIVE | K VM M
PULSE 10% 10%
ov
v K — L—tmum HTLH(t) —
PULSE 2 our. L&
GENERATOR nall — TLH(t) tmuu)-—’ ]-—
AMP (V
R c A 90% 30% "
POSITIVE
L L= = == = PULSE M VM
Toomeens 10% - 0% oy
'WF06450S
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor; see AC CHARACTERISTICS for value. FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | try | trae
see AC CHARACTERISTICS for value.
R = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FEATURES

e Synchronous reversible 4-bit
binary counting

e Asynchronous parallel load

o Asynchronous reset (clear)

e Cascadable without external logic

DESCRIPTION

The 'F192 and 'F193 are 4-bit synchro-
nous up/down counters —the 'F192
counts in BCD mode and the 'F193
counts in the binary mode. Separate up/
down clocks, CPy and CPp respectively,
simplify operation. The outputs change
state synchronously with the Low-to-
High transition of either Clock input. If
the CPy clock is pulsed while CPp is
held High, the device will count up . . . if
CPp is pulsed while CPy is held High,
the device will count down. Only one
Clock input can be held High at any time,
or erroneous operation will result. The
device can be cleared at any time by the
asynchronous reset pin — it may also be
loaded in parallel by activating the asyn-
chronous parallel load pin.

PIN CONFIGURATION

FAST 74F192,

Counters

74F193

'F192 — Synchronous Presettable BCD Decade

Up/Down Counter

'F193 — Synchronous Presettable 4-Bit Binary

Down Counter
Product Specification

TYPE TYPICAL fyax TYPICAL SUPPLY CURRENT (TOTAL)
74F192 125MHz 32mA
74F193 125MHz 32mA

ORDERING INFORMATION

PACKAGES

Vec =

COMMERCIAL RANGE
5V+10%; Tao=0°C to +70°C

16-Pin Plastic DIP

N74F192N, N74F193N

16-Pin Plastic SO

N74F192D, N74F193D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
Do-D3 | Data inputs 1.0/1.0 20uA/0.6mA
CPy Count up clock input (active rising edge) 1.0/3.0 20uA/1.8mA
CPp Count down clock input (active rising edge) 1.0/3.0 20pA/1.8mA
Asynchronous Parallel Load control input
PC (active-Low) 1.0/1.0 20pA/0.6mA
Asynchronous Master Reset input
MR (active-High) 1.0/1.0 20uA/0.6mA
Qo - Qg | Flip-flop outputs 50/33 1.0mA/20mA
TCu Terminal count up (carry) output (active-Low) 50/33 1.0mA/20mA
Terminal count down (borrow) output
TCo (active-Low) 50/33 1.0mA/20mA
NOTE:

1. One (1.0) FAST Unit Load is defined as: 20uA in

LOGIC SYMBOL

the High state and 0.6mA in the Low state.

LOGIC SYMBOL (IEEE/IEC)

oy [1] 6] vee
Qq E [75] Do

% 3] [14] MR
CPo [1] 73] T¢p
cpy g %T::u
Q2 [6 1] PL

Qo3 [7 [79) 0,
GND [3 [5] 0,

CD04730S

15 1 10 9

Dp Dy Dz D3
1n—qpL
TCy p—12
s—cpy
a—]cp
° TCp p—13
14— MR
Q Qi G O3
i
2 6
18041018

Ve =Pin 16
GWD- Pin 8

1 n~J., crRDIVIO —'Fie2
s 10 CTRte—Fis3
T
61
T
G2
1 A
15 __lip |3
1 2
10 s
9 7
Zer=0 PN18
F182 — TCT=9 B\ 12
’F193 — TCT=15
LS041118
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Product Specification

Counters

FAST 74F192, 74F193

Inside the device are four master-slave JK
flip-flops with the necessary steering logic to
provide the asynchronous reset, preset load,
and synchronous count up and count down
functions.

Each flip-flop contains JK feedback from
slave to master such that a Low-to-High

LOGIC DIAGRAM, 'F192

transition on the CPp input will decrease the
count by one, while a similar transition on the
CPy input will advance the count by one.

One clock should be held High while counting
with the other, because the circuit will either
count by two's or not at all depending on the

state of the first flip-flop, which cannot toggle
as long as either clock input is Low. Applica-
tions requiring reversible operation must
make the reversing decision while the activat-
ing clock is High to avoid erroneous counts.

Dy D, D, D,
o 1 15 1 10 9
Do e
F'D“ 13 T,
cpy,—42
cPo—t-
1 1 1
U L L L
e el
-
1 LT 1 LIl
J CP K CP K J CP K J CP K
Rp Sofp- Ro Sopp— Ro Sofp— Rp Spjo—
Q Q Q Q Q Q a
| — | B | — | I
MR —‘LD;
|3 |2 |6 |1
Q, Q, a, a,
LD08490S
Vce =Pin 16
GND=Pin 8

February 5, 1987
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Counters

FAST 74F192, 74F193

STATE DIAGRAM, 'F192

MODE SELECT — FUNCTION TABLE, 'F192

COUNTUP -_—
COUNT DOWN ————=——=—

TCu = QoeQ3sCPy
TCo = QoeQ1sCTP2¢03+CPp

Logic Equations for Terminal Count

February 5, 1987

OPERATING INPUTS OUTPUTS
MODE | mp|BL|cPy|CPp| Do | Dy | D2 | Ds| Q0 Q1 Q2 Qg | TCy | TCo
B REEERREE
Lfe]x|ofojelefojLrLeLo|iH|L
Parallel load L{L|XxX]H|L|L]L|L]LLLL|HI|H
Li{L| L] X|H|X|X]|H Q, =D, L|H
L{L|H|X|H|X|X]|H Q, =Dy H|H
Count up LIH| + | H[X[X|X]|X Count up HO | H
Count down L{H|H| t|X]|X]|X]|X]| Countdown | H |H®

H = High voltage level

L = Low voltage level
X =Don't care

1 = Low-to-High clock transition

NOTES:

1. TCy =CPy at terminal count up (HLLH).

2. TCp =CPp at terminal count down (LLLL).
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Counters FAST 74F192, 74F193

The Terminal Count Up (TCy) and Terminal as the Clock input signals to the next higher  appears on the outputs regardiess of the
Count Down (TCp) outputs are normally High.  order circuit In a multistage counter, since conditions of the Clock nputs when the
When the circuit has reached the maximum  they duplicate the clock waveforms. Mult-  Parallel Load (PL) input is Low. A High level
count state of 9 (for the 'F192 and 15 for the  stage counters will not be fully synchronous, on the Master Reset (MR) input will disable
'F193), the next High-to-Low transition of CPy  since there is a two-gate delay time differ- the parallel load gates, override both Clock
will cause TCy to go Low TCy will stay Low ence added for each stage that is added. inputs, and set all Q outputs Low. If one of the
until CPy goes High again, duplicating the Clock inputs is Low during and after a reset or
count up clock, although delayed by two gate load operation, the next Low-to-High transi-
delays. Likewise, the TCp output will go Low tion of that clock will be interpreted as a
when the circuit 1s In the zero state and the legitimate signal and will be counted.

CPp goes Low The TC outputs can be used

LOGIC DIAGRAM 'F193

The counter may be preset by the asynchro-
nous parallel load capability of the circuit.
Information present on the parallel Data in-
puts (Dg — D3) is loaded into the counter and

D, D, 0, Dy

— | D O 11
J CP K J CP K J CP K
Ro So o~ Ro Sofo— Rop Spjpo~
a_a a_a g a
| — J — | S
MR -——-lu >‘v‘
|3 Iz |1
Q Q, Qy
LD08500S

Vee =Pin 16
GND=Pin 8
() =Pin Numbers
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Counters

FAST 74F192, 74F193

STATE DIAGRAM, 'F193

MODE SELECT — FUNCTION TABLE, 'F193

COUNTUP
COUNT DOWN

TCu = QpeQ1eQ2eQge
TCh = QgeQ1+CP28sCPo

Logic Equations for Terminal Count

February 5, 1987

OPERATING INPUTS OUTPUTS
MODE MR | PL [CPy|CPp| Do | Dy | D2 | D3 | Qo @i Q2 Q3 |TCy|TCp
Hix|x[o{x]x[x]x]t oo co]H]L

Reset (clear) HiX{X[R|X|X|X|X|L CCC|H|H
tlexfoeloefelefele e e ofr]L

Paralle! load L{L|X{H|L|lL|L|lL|L L LL|H|H
L{L|L{X|H|H|[H|H|H HHUL|H|H
L|L|{H|[X|H|H|H|H|HHHH|H|H

Count up LIH{+|H]X]|X]|X]|X Count up |H™ H |
Count down L{H]H]+ ] x| x]X| X]| Countdown | H |H®

H = High voitage level

L =Low voltage level

X =Don't care

t = Low-to-High clock transition

NOTES:
1. TCy=CPy at terminal count up (HHHH).
2. TCp=CPp at terminal count down (LLLL).
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vce Supply voltage -05to +7.0 \
ViN Input voltage -0.5 to +7.0 Vv
N Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +V¢cc \
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C
Tsta Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 5.5 \Z
ViH High-level input voltage 2.0 v
ViL Low-level input voltage 0.8 \
lik Input clamp current -18 mA
loH High-level output current -1 mA
lor Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C

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

74F192, 'F193
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Vee = MIN, +10%Vee | 25 '
Vou High-level output voltage ViL=MAX, loy = MAX
Vi = MIN, +5%Vco 2.7 3.4 Vv
Ve = MIN, +10%Veo 035 | 05 v
VoL Low-level output voltage Vi = MAX, lgp = MAX
Vin = MIN, +5%Vco 035 | 05 \
Vik Input clamp voltage Vec=MIN, | =l -0.73| -1.2 \"
Input current at _ _
h maximum input voltage Voc = MAX, Vi =7.0V 100 | wA
™ High-level input current Vee = MAX, V=27V 1 20 pA
X CPy, CPp -1.8 mA
I Low-level input current Ve = MAX, V= 0.5V
Other inputs -0.6 | mA
los Short-circuit output current® Ve = MAX -60 -150 | mA
lcc Supply current* (total) Vo = MAX 32 50 | mA
NOTES:

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

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

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

4. Measure Icc with parallel load and Master Reset inputs grounded, all other inputs at 4.5V, and all outputs open.

February 5, 1987
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AC ELECTRICAL CHARACTERISTICS

74F192, 'F193
Ta=+25°C TA=0 to +70°C
Vee = +5.0V Vee = +5.0V 10%
SYMBOL PARAMETER TEST CONDITIONS C_ = 50pF C_ = 50pF UNIT
RL = 5000 Ry = 50002
Min Typ Max Min Max
fMAX Maximum clock frequency Waveform 1 100 125 90 MHz
teLH Propagation delay 25 55 8.5 25 9.0
t. | CPy or CPp to TCy or TCp Waveform 1, 2 3.0 50 8.0 3.0 2.0 ns
tpLH Propagation delay 25 5.5 8.5 25 9.0
. | CPy or CPp to Qn Waveform 1 50 85 12.0 50 130 | ™
tPLH Propagation delay 2.0 4.0 7.0 1.5 8.0
ton. | Dp to Qn Waveform 4 60 95 135 6.0 150 | "
tPLH Propagation delay 4.5 6.5 10.0 4.0 11.0
t. | PL to Qn Waveform 3 55 85 12.0 5.0 130 | "
Propagation delay
tpHL MR to Q, Waveform 5 5.0 7.5 11.0 5.0 12.0 ns
t Propagation delay Waveform 5 6.0 85 120 55 130 | ns
PLH MR to TCy " " g " -
1 Propagation delay Waveform 5 50 75 11.0 5.0 120 | ns
PHL MR to TCp - : : - g
tPLH Propagation delay 6.0 9.5 13.5 6.0 15.0
. | PL to TGy or TCo Waveform 3 6.0 9.0 12,0 6.0 130 | "
tPLH Propagation delay 55 9.0 13.0 5.0 14.0
tonL D, to TCy or TCp Waveform 4 45 85 125 45 135 ns
AC SETUP REQUIREMENTS
74F192, 'F193
Ta=+25°C Ta=0 to +70°C
Vee = +5.0V Vce = +5.0V: 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF Cy = 50pF UNIT
R = 50002 R = 50082
Min Typ Max Min Max
ts(H) Setup time, High or Low 4.5 5.0
%L | D,toPL Waveform 6 45 5.0 ns
th(H) Hold time, High or Low 2.0 2.0
) | Dy to PL Waveform 6 20 20 ns
twil) PL pulse width Low Waveform 3 6.0 6.0 ns
tw(H) CPy or CPp pulse width 3.5 3.5
() | High or Low Waveform 1 5.0 5.0 ns
CPy or CPp pulse width Low
tw(L) (change of direction) Waveform 1 10.0 10.0 ns
tw(H) MR pulse width High Waveform 5 6.0 6.0 ns
Recovery time
trec PL to CPy or CPp Waveform 3 6.0 6.0 ns
Recovery time
trec MR to CPy or CPp Waveform 5 4.0 4.0 ns
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FUNCTIONAL WAVEFORMS (Typical clear, load, and count sequences)

DATA °’J|__-f-:--_--- ————— -—— - —— -

ouTPUTS - |
« L 1 | T
e U NN oy I I S
P11 ; -
CARRY | | || LI ] (o
. e L |
BORROW ! ! MM — LI -+
SEQUENCE lol Il 8 9 o 1 2 1 0 9 8 7
ILLUSTRATED ~——— ~—— [ COUNTUP l«—COUNT DOWN
CLEAR PRESET

WF06700S

a. 'F192 Decade Counter

(o ST =TZZZIIIICIIIoZIzITs

i
St BT pe e T
outputs{ —
Oa__l " I I 'l 1 I |
(Gmtm MU 1 I ||
CARRY |

1
+
| |
1 i !
4
| | |
-
8ORROW 1 t t
seauence |0 El “ 15 0 1 2
ILLUSTRATED  —— COUNT UP
CLEAR PRESET

b. 'F193 Binary Counter

| =)
0 15 14 13
COUNT DOWN

WF087108

T

NOTES:
1. Clear overndes load data and count inputs.
2. When counting up, count-down input must be High, when counting down, count-up input must be High.
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FAST 74F192, 74F193

AC WAVEFORMS

toun

WF214408

Waveform 1. Propagation Delay, Clock Input to Output,
Clock Width and Maximum Clock Frequency

TCy, TCp, Oy Vi ]
WF21460S

Waveform 3. Parallel Load Pulse Width,
Parallel Load to Output Delays,
and Parallel Load to Clock Recovery Time

MR B Vi

CPy, CPp

0, TEp

1

WF21480S

Waveform 5. Master Reset Pulse Width,
Master Reset to Output Delay and
Master Reset to Clock Recovery

Waveform 6. Setup Time and Hold Time for D, to PL

NOTE: V=15V

v ST Y /-

T ™

Je—tenL

WF214508

Waveform 2. Propagation Delay,
Clock Pulse Down to Terminal Count

b,

0 TE, T,

Q,, T, TCp

WF214708

Waveform 4. Propagation Delay,
Data to Flip-Flop Outputs,
Terminal Count Up and Down Outputs

(L)

WF214308
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FAST 74F192, 74F193

TEST CIRCUIT AND WAVEFORMS

February 5, 1987

t tw ' AMP
90% F90% w
Vee NEGATIVE [ VM M
PULSE o
10%
10% ov
\/ v —= L—'THL(N) TLH(t—~ fe—
PULS IN Ut 'our
GENERATOR ot — TLH(t) m.u,m)_.‘ le—
AMP
Ry C: R 0% 90% “
POSITIVE
=T T == = PULSE M vm
TC01860S 10%1 - tlo./. ov
WF08450S
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition

DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | try | tri

see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns

of pulse generators.
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FEATURES

o Shift left and shift right
capability

e Synchronous Parallel and Serial
data transfers

o Easily expanded for both Serial
and Parallel operation

e Asynchronous Master Reset

e Hold (do nothing) mode

DESCRIPTION

The functional characteristics of the
'F194 4-Bit Bidirectional Shift Register
are indicated in the Logic Diagram and
Function Table. The register is fully syn-
chronous, with all operations taking
place in less than 9ns (typical) for 74F,
making the device especially useful for
implementing very high-speed CPUs, or
for memory buffer registers.

PIN CONFIGURATION

FAST 74F194

Shift Register

4-Bit Bidirectional Universal Shift Register

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F194 150MHz 33mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Vee =5V £ 10%; Tp = 0°C to +70°C
16-Pin Plastic DIP N74F194N
16-Pin Plastic SO N74F194D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION A< Bl
Do-D3 Parallel data inputs 1.0/1.0 20uA/0.6mA
So, S1 Mode control inputs 1.0/1.0 20uA/0.6mA
Dsr Serial data input (shift right) 1.0/1.0 20uA/0.6mA
DsL Serial data input (shift left) 1.0/1.0 20uA/0.6mA
Cp Clock pulse input (active rising edge) 1.0/1.0 20uA/0.6mA
MR Asynchronous Master Reset (active-Low) 1.0/1.0 20uA/0.6mA
Qo-Q3 Parallel outputs 50/33 1.0mA/20mA

NOTE:

1. 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)

MR [T] (78] Vee
osa (2] 5] Qo
0 [3] 4] 0y
04[] 3] @z
02 [5] 2] a3
03 [¢] o
D, [7] [10] 84
GNo [] B

CDO04670S.

9 —{sp

10 —s,
1 —{CP
1= MR

Q 0 Q 03

15 14 13 12
18040128

15
5 taa0 13
S PP 2
7
—12,4D
LS04020S
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Product Specification

Shift Register

FAST 74F194

The 'F194 design has special logic features
which increase the range of application. The
synchronous operation of the device is deter-
mined by two Mode Select inputs, Sg and S.
As shown in the Mode Select Table, data can
be entered and shifted from left to right (shift
right, Qo = Qq, etc.), or right to left (shift left,
Q3 = Qp, etc), or parallel data can be
entered, loading all 4 bits of the register
simultaneously. When both Sy and Sy are
Low, existing data is retained in a hold (do
nothing) mode. The first and last stages
provide D-type Serial Data inputs (Dsg, Dg|)

to allow multistage shift right or shift left data
transfers without interfering with parallel load
operation.

Mode Select and Data inputs on the 'F194
are edge-triggered, responding only to the
Low-to-High transition of the Clock (CP).
Therefore, the only timing restriction is that
the Mode Control and selected Data inputs
must be stable one setup time prior to the
positive transition of the clock pulse. Signals
on the Select, Parallel Data (Do-D3) and
Serial Data (Dsp, Ds1) inputs can change

MODE SELECT — FUNCTION TABLE

when the clock is in either state, provided
only the recommended setup and hold times,
with respect to the clock rising edge, are
observed.

The four Parallel Data inputs (Do - Dg) are D-
type inputs. Data appearing on Dg - D3 inputs
when Sp and S are High is transferred to the
Qo - Q3 outputs respectively, following the
next Low-to-High transition of the clock.
When Low, the asynchronous Master Reset
(MR) overrides all other input conditions and
forces the Q outputs Low.

INPUTS OUTPUTS

OPERATING MODE
CcP MR $1 So Dsr DsL Dy Qo Q, Q. Qg
Reset (clear) X L X X X X X L L L L
Hold (do nothing) X H | | X X X do dq g2 qs
) t H h 1 X 1 X aQ qQ2 g3 L
Shift left t H h | X h X * % ds H
e t H | h I X X L do q1 q2
Shift right + H | h X X H ® @ %@
Parallel load t H h h X X dn do dy da da

H = High voltage level.

h = High voltage level one setup time prior to the Low-to-High clock transition.

L = Low voltage level.

I = Low voltage level one setup time prior to the Low-to-High clock transition.
dn(an) = Lower case letters indicate the state of the referenced input (or output) one setup time prior to the Low-to-High clock transition.

X=Don't care.
t = Low-to-High clock transition.
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LOGIC DIAGRAM

04 D 03
(L] (5) ©
I ] | D o
1IN L L Ll
$ O} s ay H S a3
—olcp cp cp
R R R
Rp Rp Rp
an
cp
1
] (L)
(15) 14 13) (12)
9 Q4 Q a3
LD02670S
Vec=Pin 16
GND=Pin 8

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 '
VIN Input voltage -0.5 to +7.0 \
Iin Input current -30 to +5 mA
Vourt Voitage applied to output in High output state -0.5 to +Vg¢ \"
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 5.5 Vv
ViH High-level input voltage 2.0 \"
Vi Low-level input voltage 0.8 v
ik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C
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DC ELECTRICAL CHARACTERISTICS

74F194
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Vce = MIN, +10%Vee | 2.5 \
VoH High-level output voltage® ViL = MAX, Vou = MAX
ViH = MIN +5%Vce 2.7 3.4 v
Vce = MIN, +10%Vce 035 | 0.5 \"
VoL Low-level output voltage ViH = MIN, V) = MAX,
loL = MAX +5%Vce 035 | 05 Vv
Vik Input clamp voltage Veec=MIN, | =l -0.73| -1.2 v
Input current at maximum
I input voitage Vce = MAX, V| = 7.0V 100 | upA
I High-level input current Voc = MAX, V=27V 20 MA
i Low-level input current Vcc = MAX, V,=0.5V -06 | mA
los Short-circuit output current* Voo = MAX -60 -150 | mA
Icc Supply current® (total) Vce = MAX 33 46 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 Vgc =5V, Ta =25°C.

3. Output High state will change to Low state if an external voltage of less than 0.0V is applied.

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

5. With all outputs open, D, inputs grounded and 4.5V applied to So, Sy, MR and the serial inputs, Icc is tested with a momentary ground, then 4.5V applied to CP.
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AC ELECTRICAL CHARACTERISTICS

74F194
Ta=+25°C Ta=0°C to 70°C
Vee = +5.0V Vee =+5.0V: 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF €y = 50pF UNIT
RL = 50092 Ry = 50082
Min Typ Max Min Max
Maximum clock
fmax frequency Waveform 1 105 150 90 MHz
tPLH Propagation delay 3.5 5.2 7.0 3.5 8.0
. | OP to Qp Wavetom 1 35 55 7.0 35 go | "
Propagation delay
tPHL MR to Q, Waveform 2 4.5 8.6 12 4.5 14 ns
AC SETUP REQUIREMENTS
74F194
Ta=+25°C Ta=0°C to 70°C
Vge = +5.0V Vee = +5.0V: 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF C, = 50pF UNIT
Ry = 50002 RL = 5009
Min Typ Max Min Max
tw(H) Clock pulse width, High Waveform 1 5.0 5.5 ns
tw(L) MR pulse width, Low Waveform 3 5.0 5.0 ns
ts(H) Setup time, Dg - D3, 4.0 4.0 ns
ts(L) Dsg, DsL to CP Waveform 2 4.0 4.0
th(H) Hold time, High or Low, 0 1.0 ns
th(L) Do- D3, DSR, DSL to CP 0 1.0
ts(H) Setup time, High or Low, 8.0 9.0 ns
ts(L) Sp to CP Waveform 4 8.0 8.0
th(H) Hold time, High or Low, 0 0 ns
th(L) S, to CP 0 0
trec Recovery time, MR to CP Waveform 3 7.0 8.0 ns
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AC WAVEFORMS

WF061128

Waveform 1. Clock to Output Delays Waveform 2. Data Setup and Hold Times
and Clock Pulse Width

WR N Vm '

fe———ty

trec

cP m

[+ tPHL +
Qn, Qg ™

'WF06135S
Waveform 3. Master Reset Pulse Width, Waveform 4. Setup and Hold Times
Master Reset to Output Delay and for Sp and S, Inputs

Master Reset to Clock Recovery Time

NOTE: For all waveforms, Viy = 1.5V.
The shaded areas indicate when the input 1s permitted to change predictable output performance.
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TIMING DIAGRAM

(Typical Clear, Load, Right-Shift, Left-Shift, Inhibit and Clear Sequences)

5

Ul 1
MODE | $0nod :
CONTROL - ' f
weuts | g T L 1
T v
"' 3 -
| i LI
1] H 1] : i
sEniAL | D8R et J L i J
DATA | o : \
NPUTS | g, L eI
r ol [ i H i
[g— 1] . L L
v v ! 0
H i ! i
PARALLEL | 0y et : : :
. ' 1 '
""’““ﬁ op et L : ; :
H ] ] [
by Ll | P i !
s L i H
W - I L
- I3 ] 1 lJ
L I W I L
outPutsq __J i Vo :
o 1 | L I ! |
- | Vo : ;
e i i ML LI u o L
~ H . 0 0
| le——sHFT RIGHT———]  |a—sHIFT LEFT——»L——mmmr—-—l
CLEAR LOAD CLEAR
WF075308
TEST CIRCUIT AND WAVEFORMS
tw | MP (V.
0% I w Coon AMP (V)
Vee NEGATIVE | K VM vm
PULSE
09
10% 10%4 ov
Vv L—fTHL(N) tTLH(tr) — f—
PULSE 2 ourT Vour
GENERATOR palld l...q'um,) ATHL(t) —] [._
MP (V
Ar -L ‘I A 90% 0% AP
POSITIVE
= = = === PULSE M ™
TCo1860S 10% 10%
w | ov
'WF06450S
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS P
N P! IREMENT!
R = Load resistor to GND; see AC CHARACTERISTICS FAMILY INPUT PULSE REQUIREMENTS
for value. i Amplitude | Rep. Rate | Pulse Width | t, t
Ci = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value. 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
Ry = Termination resistance should be equal to Zoyt
of pulse generators.
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FEATURES
TYPICAL SUPPLY CURRENT

® High-impedance NPN base inputs TYPE TYPICAL fmax (TOTAL)

for reduced loading (20uA in

Low and High states) 74F195 115MHz 45mA
o Shift right and parallel load

capability ORDERING INFORMATION
e J-K (D) inputs to first stage COMMERCIAL RANGE
o Complement output from last PACKAGES Vee =5V £ 10%; Ta=0°C to +70°C

stage " N
e Asynchronous Master Reset 16-Pin Plastic DIP N74F195N

16-Pin Plastic SO N74F195D

DESCRIPTION

The functional characteristics of the
'F195 4-Bit Parallel Access Shift Regis-

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

ter are indicated in the Logic Diagram PINS DESCRIPTION HIGH/LOW HIGH/LOW
and Function Table. The device is useful Clock Pulse input
in a wide variety of shifting, counting and cP ok Fulse Inpu 1.0/0.033 20uA/20pA

(active rising edge)

storage applications. It performs serial,

parallel, serial-to-parallel, or parallel-to- Do-D3 Parallel data inputs 1.0/0.033 20uA/20pA
serial data transfers at very high speeds. PE Parallel Enable input 10/0033 | 20uA/20pA
The 'F195 operates on two primary MR Asynchronous Master Reset 2.0/0.066 40uA/40,
modes: shift right (Qp - Q1) and parallel — Y — BA/A0pA
load, which are controlled by the state of J, K J-K or D type serial inputs 1.0/0.033 20uA/20pA
the Parallel Enable (PE) input. Serial Qp-Qs, Qg Outputs 50/33 1.0mA/20mA
data enters the first flip-flop (Qo) via the NOTE.

J and K inputs when the PE input is High,
and is shifted 1 bit in the direction
Qp = Q¢ = Q2 — Q3 following each
Low-to-High clock transition.

1. 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)
o n [, sree
LN N PN
R [7] [76] vee I T T T ALEE R
4 2] [15] Qo -1
- s—re D, 0y D D
= el & 2— 1 ’ 2142
0o [] 3] 0, 10— cp a3 fo— 1 3 12k |15
04 [5] 7] 03 3—R Al
02 [¢] ML 1—o[MR__ % G 02 5 120 | 14
p3 [7] M 1T T
GND (5 Bl 5 14 13 12 s r_“
LS042718 , ;‘2
CD047808 — Lﬂ
Seon e
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The J and K inputs provide the flexibility of
the JK type input for special applications and
by tying the two pins together, the simple D
type input for general applications. The de-
vice appears as four common clocked D flip-
flops when the PE input is Low. After the Low-
to-High clock transition, data on the parallel
inputs (Do - D3) is transferred to the respec-

tive Qp-Q3 outputs. Shift left operation
(Q3- Q) can be achieved by tying the Qp
outputs to the Dn_1 inputs and holding the
PE input low.

All parallel and serial data transfers are syn-
chronous, occuring after each Low-to-High
clock transition. The 'F195 utilizes edge-

MODE SELECT - FUNCTION TABLE

triggering, therefore, there is no restriction on
the activity of the J, K, Dy, and PE inputs for
logic operation, other than the setup and
release time requirements.

A Low on the asynchronous Master Reset
(MR) input sets all Q outputs Low, indepen-
dent of any other input condition.

INPUTS OUTPUTS
OPERATING MODES — —

MR | CP PE J K Dn Q Qq Q, Q3 Q3
Asynchronous reset L X X X X X L L L L H
Shift, set first stage H 1 h h h X H g0 a1 g2 q2
Shift, reset first stage H 1 h [ [ X L qo q q2 [
Shift, toggle first stage H ) h h I X do do [ ) 92
Shift, retain first stage H 1 h | h X do do a1 [N [
Parallel load H 1 | X X d do dy da dj da

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

| = Low voltage level one setup time prior to the Low-to-High clock transition
h = High voltage level one setup time prior to the Low-to-High clock transition
dn (gn) = Lower case letters indicate the state of the referenced input (or output) one setup time prior to the Low-to-High clock transition

1 = Low-to-High clock transition

LOGIC DIAGRAM

D4 D2 D3
@) 3 (L] ) 6 m
9)
PE a>( )
L L
10)
cp (10)
(1)
) ) ) A
r o5} r RD a D rfog
o CcP L—op CcP —op CP —op CP
_o>_s a | _-cb—s al— alH —aD-‘s Q
15) (14) (13) (1J 1)
Qg Q Q, a3 O3
LD02130S
Vec=Pin 16
GND =Pin 8
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -05 to +7.0 \
ViN Input voltage -0.5 to +7.0 v
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vcc \)
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 55 Vv
ViH High-level input voltage 2.0 v
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
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
. Voo = MIN, V) = MAX, +10%Vee | 25 v
V High-level output voltage
o 9 P 9 lon = MAX, Vi = MIN 5%V | 27 | 3.4 v
Voo = MIN, Vi = MAX, +10%Vce 0.35 0.5 \
V Low-level output voltage

oL utp 9 loL = MAX, Vi = MIN +5%Vcc 035 05 | V
Vik Input clamp voltage Vec=MIN, | =l -0.73| -1.2 \
] Input current at maximum input voltage Vce = MAX, V| =7.0V 100 MA
Others 20 MA

™ High-level input current p— Vec = MAX, V=27V
MR 40 A
Others -20 MA

[ Low-level input current Vce = MAX, V= 0.5V
MR -40 | pA
los Short-circuit output current® Voe = MAX -60 -150 | mA
lec Supply current* (total) Vce = MAX 45 58 | mA

NOTES:

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

2. All typical values are at Vgc =5V, Ta=25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to 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 ings in other p tests. In any sequence of parameter tests, log tests should be performed last.

4. With all outputs open, PE grounded, and 4.5V applied to the J, K, and Data inputs, Icc is measured by applying a momentary ground, followed by 4.5V to MR, and
then a momentary ground followed by 4.5V to clock.
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AC ELECTRICAL CHARACTERISTICS

74F195
Ta=+25°C Ta=0 to 70°C
Vee = +5.0V Vco = +5.0V +10%
SYMBOL PARAMETER TEST CONDITIONS CL = 50pF CL = 50pF UNIT
Ry = 50092 Rp = 5009
Min Typ Max Min Max
Maximum PE mode 120 130 110
fmax clock Waveform 1 MHz
frequency Toggle mode 100 115 920
tpLH Propagation delay 4.0 6.5 9.5 4.0 10.0
torL CP to Qn Waveform 1 40 65 9.0 40 85 ns
tPLH Propagation delay 7.0 10.0 13.0 7.0 13.5
tn. | CP to Qg Waveform 1 45 7.0 9.0 40 95 | M
Propagation delay
t Waveform 2 5.0 75 10.5 5.0 11.0 ns
PHL MR to Q,
Propagation delay
tpLH MR to Qs Waveform 2 7.0 10.0 135 7.0 140 ns
AC SETUP REQUIREMENTS
74F195
Ta=+25°C Ta=0 to 70°C
Vce = +5.0V Vec = +5.0V+10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF Cy = 50pF UNIT
Ry = 50092 RL = 50082
Min Typ Max Min Max
ts(H) Setup time, High or Low 4 4
t() | J, K and Dy to CP Waveform 3 4 4 ns
th(H) Hold time, High or Low 0 0
t() | J, K and Dy to CP Waveform 3 0 0 ns
ts(H) Setup time, High or Low 3 3
R PE to CP Waveform 4 4 5 ns
th(H) Hold time, High or Low 0 0
(L) PE to CP Waveform 4 0 0 ns
tw(H) CP pulse width, High Waveform 1 6 6 ns
twil) MR pulse width, Low Waveform 2 5 5 ns
trec Recovery time MR to CP Waveform 2 6 6 ns
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AC WAVEFORMS

R " Vm
tw
trec
cp m
L'PNL
Q, m
'WF081128
WF061318
Waveform 1. Clock to Output Waveform 2. Master Reset Puilse Width, Master Reset to
Delays and Clock Puise Width Output Delay & Master Reset to Clock Recovery Time
SERIAL-SHIFT RIGHT PARALLEL LOAD

Jig

ﬁ”/////

- cP y

cp
WRSZS  Qn RESPONSE X @n=0y-1 X°"'°"
WF06730S
Waveform 3. Data Setup and Hold Times Waveform 4. Setup and Hold Times

Parallel Enable to Clock

NOTE: For all waveforms, V= 1.5V.
The shaded areas indicate when the input i1s permitted to change for predictable output performance

TEST CIRCUIT AND WAVEFORM

w | oo AMP (V)
Vee NEGATIVE vm
PULSE
1
I I:"" 0% ov
] THLY) LKt —]
PULSE i ouT Vour
GENERATOR UT. mn«r) THLO—] |
Ry _l_ .I Ry T AMP (V)
POSITIVE
o === PULSE ™
TC01880S % 10%
w { ov
'WF06450S
VM=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition

DEFINITIONS INPUT PULSE REQUIREMENTS

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

C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tyin | truL

see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns

of pulse generators.
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DESCRIPTION

The 'F198 bidirectional register is de-

signed to incorporate virtually all of the

features a system designer may want in

a shift register. This circuit contains 87

equivalent gates and features parallel

inputs, parallel outputs, right-shift and

left-shift serial inputs, operating mode

control inputs, and a direct overriding

clear line. The register has four distinct

modes of operation:

® Parallel (broadside) Load

o Shift Right (in the direction Qa
toward Qu)

o Shift Left (in the direction Qy
toward Qp)

© Inhibit Clock (do nothing)

Synchronous parallel loading is accom-
plished by applying the 8 bits of data and
taking both mode control inputs, Sp and
S4, High. The data is loaded into the
associated flip-flop and appears at the
outputs after the positive transition of
the Clock input. During loading, serial
data flow is inhibited.

PIN CONFIGURATION

FAST 74F198
Shift Register

8-Bit Bidirectional Universal Shift Register

Preliminary Specification

TYPE TYPICAL fyax TYPICAL ?Tuc:;kl) CURRENT
74F198 110MHz PRy

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE
Vec =5V $10%; Ta =0°C to +70°C

24-Pin Plastic Slim DIP (300mil)

N74F198N

24-Pin Plastic SOL

N74F198D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
Do-D7 Parallel data inputs 1.0/1.0 20uA/0.6mA
Sp-S4 Mode control inputs 1.0/1.0 20uA/0.6mA
Dsr Serial data input (shift right) 1.0/1.0 20uA/0.6mA
DsL Serial data input (shift left) 1.0/1.0 20uA/0.6mA
Clock Pulse input
CP (active rising edge) 1.0/1.0 20uA/0.6mA
Asynchronous Master Reset
MR (active-Low) 1.0/1.0 20p1A/0.6mA
Q-Q7 Parallel outputs 50/33 1.0mA/20mA

NOTE:

1. 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)

2 3 5 7 9 1517 19 21 22
I I I
Dsr Do Dy D2 D3 D4 Ds Dg D7 Dsi
13 —OIMR
1—1%0
23 —18¢
1 —{CP
Qo @ Q2 O3 Q¢ Q5 Qs Q7
BERERER
4 6 8 10 14 16 18 20
Lsoaz818

3

I

uln =|8

g

3,4D

~

15
” 16
18

|
el

3,40
2,4D

e

P L]
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Shift right is accomplished synchronously FUNCTION TABLE

with the rising edge of the clock pulse when

Sy is High and Sy is Low. Serial data for this INPUTS OUTPUTS

mode is entered at the shift-right data input.

When Sy is Low and S, is High, data shifts R Mode cp Serlal Parallel Q a Q Qu

left synchronously and new data is entered at S1 | So Left | Right A.H A B - G

the shift-left serial input. 1

Clocking of the flip-flop is inhibited when both ,l_] ))E § )lf ;(( § ;(( Ql;o QL Q: QL

mode control inputs are Low. The mode H H H t X X a.h a go go ,:'0

controls should be changed only while the H L H N X H X H Qan Qfn Qg

Clock input is High. H L H t X L X L Qpn Qen Qgn
H{H| L] H X X Qgn  Qcn Quy  H

BLOCK DIAGRAM alalols ]l ] % X e ae L
H L L X X X X Qpo  Qpo Qgo QHo

H = High level (steady state)

L= Low level (steady state)

X = Irrelevant (any input, including transition)

t = Transition from Low-to-High level

a..h = The level of steady-state input at inputs A through H, respectively.

Qao, Qgo, Qo Qro = The level of Qa, Qg, Qg or Qy, resp ly, before the indi d steady-state input
conditions were established.

Qo Qan, Qgn, otc. = The level of Qa, Qg, etc., respectively, before the most recent 1 transition of the clock.
P _;j%%/\
|5 ]
0,7 - \
+H— v,
I e
5 %2

=

Dy 18

L4
3
SaEE] k‘é{g—:f,
A‘.,l
B

% %
Ds 19 .’.'F
I %
L5 7 %
2 L
o )
oa 2 — ﬁ
1
MR o
% Q7
8D01830S8
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 \
ViN Input voltage -05 to +7.0 v
IN Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +5.5 \'
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C
Tsta Storage temperature range -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vce Supply voltage 4.5 5.0 55
Vin High-level input voltage 2.0 Vv
Vi Low-level input voltage 0.8 Vv
ik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C
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TIMING DIAGRAM

wJ'U'l{'U"U’U'U’LFLﬂ_ﬂ_ﬂJ'LﬂJ‘LFLﬂ_ﬂ_ﬂ_FLﬂJ'LFUULFU—

O l

|

o AL Ll

WF067228
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

74F198
SYMBOL PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max

Vce = MIN, +10%Vce 25 \"
VoH High-level output voltage ViL=MAX, lonq = MAX

Vi = MIN, +5%Vce 2.7 34 v

Vce = MIN, +10%Vce 0.35 | 0.50 v
VoL Low-level output voltage ViL = MAX, loL = MAX

Vin =MIN, +5%Vce 0.35 | 0.50 \'
Vik Input clamp voltage Vec=MIN, || =l -0.73| -1.2 \"

Input current at maximum -
] input voltage Voo = MAX, V| =7.0V 100 MA
Iy High-level input current Voo = MAX, V=27V 20 MA
I Low-level input current Vce = MAX, V,;=0.5V -06 | mA
los Short-circuit output current® Voc = MAX -60 -150 | mA
I Supply t (total) oot | Voo = MAX 20 ] 9% | mA
upply current (tof =

¢ lecL e 4 | 95 | mA

NOTES:

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

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

3. Not more than one output should be shorted at a time. For testing lpg, the use of high-speed test app and/or pl d-hold techniques are preferable in
order to minimize internal heating and more ly reflect op 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 sequence of parameter tests, log tests should be performed last.

AC ELECTRICAL CHARACTERISTICS

74F198
Ta=+25°C Ta=0 to +70°C
Vee = +5.0V Vee = +5.0V: 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF Cy = 50pF UNIT
R = 50002 Ry = 50002
Min Typ Max Min Max
fmax Maximum clock frequency Waveform 1 90 110 80 MHz
tpLH Propagation delay 35 7.0 3.5 8.0
. | CP 1o Qq or G, Waveform 1 35 7.0 35 8.0 ns
tPHL Propagation delay, MR to Q, Waveform 3 45 12 4.5 14 ns
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Shift Register

FAST 74F198

AC SETUP REQUIREMENTS

cpP
Dsp, Dgi

WF06112S

Clock Widths, and Maximum Clock Frequency

"y
[~ 4 " | - }‘

Fe—tenL

Q,
WF215108

Waveform 3. Master Reset Pulse Width,
Master Reset to Output Delay and
Master Reset to Clock Recovery Time

NOTE: Vy =15V
The shaded areas indicate when the input 1s permitted to change for predictable output performance

74F198
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Ve = +5.0V+ 10%
SYMBOL PARAMETER TEST CONDITIONS C, = 50pF Cy = 50pF UNIT
Ry = 5009 Ry = 5000
Min Typ Max Min Max
ts(H) Setup time, High or Low 4.0 6.0
) | DytoCP Waveform 2 40 6.0 ns
th(H) Hold time, High or Low, 0 1.0
() | Dpto CP Waveform 2 0 10 ns
ts(H) Setup time, High or Low 4.0 6.0
) | Der, DsL to CP Waveform 2 40 6.0 ns
th(H) Hold time, High or Low, 0 1.0
th(L) Dsr, DL to CP Waveform 2 0 10 ns
ts(H) Setup time, High or Low 8.0 9.0
L | S,toCP Waveform 2 8.0 8.0 ns
th(H) Hold time, High or Low 0 0
(L) S, to CP Waveform 2 0 0 ns
tw(H) CP pulse width Waveform 1 6.0 6.0 ns
twil) MR pulse width Waveform 3 5.0 5.0 ns
trec Recovery time, MR to CP Waveform 3 6.0 6.0 ns
AC WAVEFORMS
D, Sy

Waveform 1. Propagation Delay, Clock Input to Output, Waveform 2. Setup Time and Hold Time
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Shift Register FAST 74F198

TEST CIRCUIT AND WAVEFORMS

i w "
90% o o AMPM)
ve NEGATIVE | XYM M
PULSE
1
T Llj‘/o 0% ov
] tTHL(Y) TLHD—  |e—
puLsE | o ouT Vour
GENERATOR B.5. ;—-nu«m lmu'n«l r—
Rr Ry 0% ey AMP (V)
J_ lI POSITIVE
=T T == T PULSE A\l AL
TCo1860S
10% | W | 10% o
'WF08450S
Vu = 1.5V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor; see AC CHARACTERISTICS for value. FAMILY
C = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | try | true
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.

June 1987 6-240




Signetics

FAST Products

FEATURES

o Buffered clock and control inputs

o Shift right and parallel load
capability

o Fully synchronous data transfers

e J-K(D) Inputs to first stage

o Clock enable for hold (do
nothing) mode

o Asynchronous Master Reset

DESCRIPTION

The 'F199 is an 8-bit Parallel Access
Shift Register and its functional charac-
teristics are indicated in the Logic Dia-
gram and Function Table. The device is
useful in a variety of shifting, counting
and storage applications. It performs
serial, parallel, serial to parallel, or paral-
lel to serial data transfers at very high
speeds.

The 'F199 operates in two primary
modes: shift right (Qg — Q4) and paral-
lel load, which are controlied by the
state of the Parallel Enable (PE) input.
Serial data enters the first flip-flop (Qg)
via the J and K inputs when the PE input
is High, and is shifted one bit in the
direction Qo — Q1 — Q2 following

each Low-to-High clock transition.

FAST 74F199
Shift Register

8-Bit Parallel-Access Shift Register
Preliminary Specification

TYPE TYPICAL fyax TYPICAL ?:..llo’:kz) CURRENT
74F199 110MHz 40mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Vee =5V £ 10%; Ta = 0°C to +70°C
24-Pin Plastic Siim DIP (300mi) N74F199N
24-Pin Plastic SOL N74F199D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION

74F(U.L) | LOAD VALUE
HIGH/LOW | HIGH/LOW

Do-D7 Parallel data inputs

1.0/1.0 20uA/0.6mA

J, K J and K inputs 1.0/1.0 20pA/0.6mA
PE Parallel Enable input 1.0/1.0 20uA/0.6mA
CE Clock Enable input 1.0/1.0 20p1A/0.6mA
CP Clock Pulse input (active rising edge) 1.0/1.0 20uA/0.6mA
MR Master Reset input (active-Low) 1.0/1.0 20uA/0.6mA

Qo-Q7 Parallel outputs

50/33 1.0mA/20mA

NOTE:

1. 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)

PIN CONFIGURATION
& [0 [24] vee
J [ %3] PE
L E 22] 07
9 [] [71] o
o, 5] [20] 0g
o [€] 9] 96
02 [7] [7&] 05
oz [E] 7] a5
05 [3] [16] D4
Q3 €] g
&[] o
GNo[i2 i3] cp

8

7 16 18 20 22

9
L 111
D

3 D4 Dg Dg D7

3 s
L 11

PE Dy Dy D,

14— MR

2y

19k

13—cep

11— cE Qo @4 Q2 O3 Q4 Q5 0 Q7

i

4 6 8 10 15 17 19 21
15066118

Vcc =Pin 24
Gﬁ:D =Pin 12
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Shift Register

FAST 74F199

The J and K inputs provide the flexibility of
the J-K type input for special applications
and, by tying the two pins together, the simple
D-type input for general applications.

The device appears as eight common
clocked D flip-flops when the PE input is Low.
After the Low-to-High clock transition, data

LOGIC DIAGRAM

on the parallel inputs (Do — D7) is transferred
to the respective Qp- Q7 outputs.

All parallel and senal data transfers are syn-
chronous, occurring after each Low-to-High
clock transition. The 'F199 utilizes edge-
triggered, therefore, there is no restriction on
the activity of the J, K, Dy, and PE inputs for

logic operation, other than the setup and
release time requirements.

A Low on the Master Reset (MR) input
overrides all other inputs and clears the
register asynchronously forcing all bit posi-
tions to a Low state.

Vcc=Pin 24
GND=Pin 12
() =Pin Number

J K D, o, D, D,
2 1 3 7 9
- S
e g> ; i
| DETAIL I
' A e lle
I allils
] | | uci1g
| |
I I T T
| |
I I A A
. i
M—RL& l ! i ' » I m
| 1
" o [ - o I L L
s |
—op cP l —op> CP '
s I s 1.121) 4
P> | !
|
> D e
S ¥ Y
4 6 8 10
Qo Q Q@ O

D, Dy D o;
|1s 18 l:o 22
H H
[ ) o
H
L1 H
E E E
T T T
A A A
] ] ]
' H
L L L F
R D
Lop cp
A A A s Q
15 17 19 21
9 05 QG Q;

LD08510S.
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Shift Register

FAST 74F199

MODE SELECT—FUNCTION TABLE

OPERATING INPUTS OUTPUTS
Mobes MS | cP|CE|PE|J|K|Dy Qp Q4 ... Qg Q7

Reset (clear) L X X X X | X X LL..LL
Shift, Set
First Stage H t ! h | hlh| X Hqo .. d5 Gs
Shift, Reset
First Stage I L I I A B L go .. Q5 Q6
Shift, Toggle _
First Stage H t ! h fhitl] X Go Go - U5 U
Shift, Retain
First Stage HL T | h | 1ph] X do o -- 95 6
Parallel Load H 1 [ I X | X | dn do dy ... dg d7
Hold -
(do nothing) Hitn X [ XX X do Qt - 6 Q7

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.

dn(an) = Lower case letters indicate the state of the referenced input (or output) one setup time prior to the
Low-to-High clock transition.

1= Low-to-High clock transition.

NOTE:

1.The Low-to-High transition of CE should only occur while CP is High for conventional operation.

June 1987
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FAST 74F199

Shift Register

TIMING DIAGRAM

——

- - -}

o= = =]

.=y
-

(-

-w de

¢ INHIBIT

le————sERIAL SHIFT————»| |«——>{ |[e———SERIAL SHIFT———»

LOAD

CLEAR

WF08781S

Typical Clear, Load, Right-Shift, Left-Shift, Inhibit and Clear Sequences
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 \
ViN Input voltage -05 to +7.0 \
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High output state -05 to +5.5 \"
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0 to +70 °C
Tsta Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vce Supply voltage 4.5 5.0 5.5 Vv
ViH High-level input voltage 2.0 \
ViL Low-level input voltage 0.8
lik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max

Vce = MIN, +10%Vce 2.5 v
VoH High-level output voltage ViL = MAX, Ioy = MAX

ViH = MIN, *+5%Vcee 2.7 34 v

Vce = MIN, +10%Vco 0.35 | 0.50 \
VoL Low-level output voltage ViL = MAX, lgL = MAX

Vi = MIN, +5%Vee 0.35 | 0.50 \
Vik Input clamp voltage Vec=MIN, || = Ik -0.73| -1.2 \
Iy Input current at maximum input voltage Ve = MAX, V,=7.0V 100 MA
H High-level input current Vee = MAX, V=27V 20 MA
M Low-level input current Vee = MAX, V,=0.5V -0.6 [ mA
los Short-circuit output current® Voe = MAX -60 -150 [ mA

Vog = MAX, J=K =D, =45V,
lcc Supply current (total) CP = CE = MR = PE = GND 40 95 mA

NOTES:

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

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 Ips, 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, log tests should be performed last.

fied under recc

operating conditions for the applicable type.

P
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AC ELECTRICAL CHARACTERISTICS

74F199
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vee = +5.0VE 10%
SYMBOL PARAMETER TEST CONDITIONS C, = 50pF Cy = 50pF UNIT
RL = 500Q R, = 50092
Min Typ Max Min Max
fmAX Maximum Clock Frequency Waveform 1 105 114 90 MHz
tPLH Propagation delay 3.5 7.0 35 8.0
ton CP to Qp Waveform 1 35 7.0 35 8.0 ns
Propagation delay
tPHL MR to Q, Waveform 2 4.5 12 4.5 14 ns
AC SETUP REQUIREMENTS
74F199
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vce = +5.0VE 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF Cy = 50pF UNIT
R = 5000 RL = 5000
Min Typ Max Min Max
ts(H) Setup time, High or Low 4.0 6.0 ns
(1) | Dqto CP Waveform 3 40 6.0 ns
th(H) Hold time, High or Low 0 1.0 ns
tl) | Dy to CP Waveform 3 0 10 ns
ts(H) Setup time, High or Low 4.0 6.0 ns
1) |4 KtoCP Waveform 3 40 6.0 ns
th(H) Hold time, High or Low 0 1.0 ns
tl) | J RioCP Waveform 3 0 10 ns
ts(H) Setup time, High or Low 8.0 9.0 ns
t() | CE to CP Waveform 3 8.0 8.0 ns
th(H) Hold time, High or Low 0 0 ns
t(l) | OF to CP Waveform 3 0 0 ns
ts(H) Setup time, High or Low 8.0 9.0 ns
() | PE to OP Waveform 3 8.0 8.0 ns
th(H) Hold time, High or Low 0 0 ns
tl) | PE to CP Waveform 3 0 0 ns
tw(H) CP Pulse Width, Waveform 1 5.0 5.5 ns
tw(l) MR Pulse Width Low Waveform 2 5.0 5.0 ns
trec Recovery time MR to CP Waveform 2 7.0 8.0 ns
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AC WAVEFORMS

MR y
F—tw(L) —*‘rec

e | m
-~ tPHL—~|
Qn \['] m a, M
Wr085935 Wroses1S
Waveform 1. Clock to Output Delays, Clock Pulse Width, Condition: MR = High
and Maximum Clock Frequency Waveform 2. Master Reset Pulse Width, Master Reset to

Output Delay and Master Reset to Clock Recovery Time

NOTE:

1 The number of clock pulses required between the tpiy and tpy can be from the approp Truth Table
2. The shaded -areas Iindicate when the input 1s permitted to change for predictable performance

3. The output internal Qg opp! state from Q7

Waveform 3. Setup and Hold Time for PE, D,, Ds, and CE to CP
NOTE: For all waveforms, Vi =15V
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FAST 74F199

TEST CIRCUIT AND WAVEFORMS

L v .
90%. o o APV
Vee NEGATIVE [ X VM M
PULSE
10%:
10% o
Vin Vour l.-rmum TLH(t)—=
PULSE T
GENERATOR o.u.T. I—-mn(tr) lmuu)—a‘ I-—
Ry Ci Ry rroy o AMP (V)
l POSITIVE
=T = == T PULSE M m
TCo1860S 10% - 10% ov
WF084508
Vp =15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor to GND; see AC CHARACTERISTICS for value. FAMILY
Ci = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryn | trHL
see AC CHARACTERISTICS for value.
Rr = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FEATURES

e Octal bus interface

o 3-State buffer outputs sink 64mA
® 15mA source current

DESCRIPTION

The 'F240 and 'F241 are octal buffers
that are ideal for driving bus lines or
buffer memory address registers. The
outputs are all capable of sinking 64mA
and sourcing up to 15mA, producing
very good capacitive drive characteris-
tics. The device features two Output
Enables, OE, each controlling four of the
3-State outputs.

PIN CONFIGURATION

FAST 74F240, 74F241

Buffers

'F240 Octal Inverter Buffer (3-State)
'F241 Octal Buffer (3-State)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

74F240 4.3ns 37mA

74F241 5.0ns 53mA

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE
Ve =5V £ 10%; Ta=0°C to +70°C

20-Pin Plastic DIP

N74F240N, N74F241N

20-Pin SOL N74F240D, N74F241D
74F(UL) | LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW

OF,, O, ?aft‘;f'_ﬁ;;‘)’“‘ enable input 1.0/1.67 204A/1.0mA
OEp ?éft‘if‘lﬁl_‘;‘;})p”' enable input 1.0/1.67 20uA/1.0mA
l20— a3 60— o Data inputs (F240) 1.0/1.67 20pA/1.0mA
la0 = a3, Ibo = lb3 Data inputs ('F241) 1.0/2.67 20uA/1.6mA
Y., Yo (F240)
Ya Yy (F241) Data outputs 750/106.7 15mA/64mA

NOTE:
1. 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)

'F240

'F240 'F240

EN1
EN2

o N
!5 1y
| |<| gl
> &
2 -

] _,;
J»
4
f

]
fJ’E
|5

N

|.

4

;
r

i
.

-
a

>
93

& |¢

|

4

2v>._3

-
-

-
©
O
mi
&
-
a2
©

1LS043008

15043208
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Buffers FAST 74F240, 74F241
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
'F241 'F241 'F241
1 ENt
19 EN2
=
2| 17p—2
4| 16
[ 14
8 | 12
_'R:J L 272
= 1
= T
o 19 OEb 1" _9

FUNCTION TABLE, 'F240

INPUTS OUTPUTS
ﬁa la BEb I Va Vb
L L L L H H
L H L H L L
H X H X 4 z

FUNCTION TABLE, 'F241

INPUTS OUTPUTS

OF. | Ia | OEp | b | Ya | Yo
L L| H [ L]t
L |H| H |H]|H]|H
H | x| L |x]|z]|z

H = High voltage level

L = Low voltage level

X =Don't care

Z = High-mpedance (OFF) state

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 \
Vin Input voltage -0.5 to +7.0 v
In Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +55 "
louT Current applied to output in Low output state 128 ‘ mA
Ta Operating free-air temperature range 0 to +70 °C
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Buffers FAST 74F240, 74F2441

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.5 5.0 5.5 \
Vi High-level input voltage 2.0
Vi Low-level input voltage 0.8 \"
lik Input clamp current -18 mA
loH High-level output current -15 mA
loL Low-level output current 64 mA
Ta Operating free-air temperature 0 70 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
74F240, 241
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
| 3mA +10%Vgoe | 2.4 \"
=-3m
) Vee = MIN, OH +5%Voe | 27 | 3.4 v
VoH High-level output voltage ViL = MAX, -
ViH = MIN +10%Vgee | 2.0 \
loy =-15mA
+5%Vce 2.0 \
Vec = MIN, loL = 48mA +10%Vee 0.35 | 0.50 \"
VoL Low-level output voltage ViL = MAX,
Vi = MIN loL = 64mA +5%Veo 0.40 | 0.55 "
Vik Input clamp voltage Vec=MIN, | =Ik -0.73| -1.2 \"
Input current at maximum _ -
I input voltage Voo = MAX, V, =7.0V 100 | pA
IH High-level input current Vec =MAX, V| =27V 20 MA
'F240 All inputs -1.0 [ mA
I !.ow-level F241 OE,, OE, Voo = MAX, V; = 0.5V -1.0 | mA
input current 'F241 Lo—1|
a0 — la3s -1.6 | mA
I60 = Ib3
Off-state output current, _ _
lozw High-level voltage applied Voo = MAX, Vour =2.7V 50
Off-state output current, _ _ _
lozu Low-level voltage applied Voo = MAX, Vour = 0.5V 50 | wA
los Short-circuit output current® Vce = MAX -100 -225 | mA
lccH 12 18 | mA
'F240 lcoL 50 70 mA
4 ! 35 45 mA
lec Supply current’ ccz Voo = MAX
(total) IccH 40 60 mA
'F241 lcoL 60 90 mA
lccz 65 90 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 Vg =5V, Ta=25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to 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, log tests should be performed last

4. Icc is measured with outputs open.
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Buffers

FAST 74F240, 74F241

AC ELECTRICAL CHARACTERISTICS

74F240, 241
Ta=+25°C Tao=0 to +70°C
Vee = +5.0V Voo = +5.0V+10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF C, = 50pF UNIT
Ry = 50002 R = 50092
Min Typ Max Min Max

tpLH Propagation delay 3.0 4.5 6.5 3.0 7.5
t. | Data to output Waveform 1 20 3.0 45 20 50 | M
tpzH Output enable time "F240 Waveform 2 3.0 5.0 7.5 3.0 9.0 ns
tpzL to High and Low level Waveform 3 4.5 6.5 8.5 4.0 10.0
tpHzZ Output disable time Waveform 2 3.0 5.5 7.0 3.0 7.5 ns
tpLz from High and Low level Waveform 3 3.0 5.0 7.0 3.0 75
tpLH Propagation delay 25 4.0 5.2 25 6.2
. | Data to output Waveform 2 25 40 5.2 25 65 | M
tpzH Output enable time 'F241 Waveform 2 2.0 4.0 5.7 2.0 6.7 ns
tpzL to High and Low level Waveform 3 2.0 5.0 7.0 2.0 8.0
tpHz Output disable time Waveform 2 2.0 4.0 6.0 2.0 7.0 ns
trz from High and Low level Waveform 3 2.0 4.0 6.0 2.0 7.0

AC WAVEFORMS

WF06019S

Waveform 1. For Inverting Outputs

oF OF
OE
v Vm
OF " oE
- tpzH— - tpHZ = Vou-03V
Y&y Vm N 3:
ov ov

WF06104S

Waveform 3. 3-State Output Enable Time to High Level
and Output Disable Time From High Level

Waveform 4. 3-State Output Enable Time to Low Level

NOTE: For all waveforms, Vi = 1.5V.

WF0606DS

Waveform 2. For Non-Inverting Outputs

m

WF06084S

and Output Disable Time From Low Level
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Buffers FAST 74F240, 74F241

TEST CIRCUIT AND WAVEFORM

\ w : M
90% o rreiasdl
vee torov NEGATIVE [ VM vm
PULSE 0% 10% w
R
PULSE pAN vour I’—*THL(") TLH(tr) — -
GENERATOR ouT
'—-mu(«o THL)—] I.—
Rt e SR %0% 0% AMP )
POSITIVE
L L PULSE M ™
S 10% . W | 10% ov
WF06450S
Vy =15V
Test Circuit for 3-State Outputs Input Puilse Definition
SWITCH POSITION INPUT PULSE REQUIREMENTS
FAMILY
TEST SWITCH Amplitude | Rep. Rate | Pulse Width | tryy | tru
toLz Glosed 74F 3.0V 1MHz 500ns | 25ns | 25ns
tpzL closed
All other open
DEFINITIONS
Ry = 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 Zoyt
of pulse generators.
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FUNCTION TABLE, 'F242

FAST 74F242,
Transceivers

74F243

'F242 Quad Transceiver, Inverting (3-State)
'F243 Quad Transceiver (3-State)

Product Specification

INPUTS INPUT/OUTPUT
OE, OEp An Bn
L L INPUT B=A
H L 4 4
L H a a
H H A=B INPUT

FUNCTION TABLE, 'F243

INPUTS INPUT/OUTPUT
OE, OEg An Bn
L L INPUT B=A
H L z 4
L H a a
H H A=B INPUT

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

74F242 4.3ns 31.2mA

74F243 4.0ns 66mA

ORDERING INFORMATION

PACKAGES

Vee =

COMMERCIAL RANGE
5V £10%; Tp =0°C to +70°C

14-Pin Plastic DIP

N74F242N, N74F243N

14-Pin Plastic SO

N74F242D, N74F243D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

H = High voltage level
L = Low voltage level

Z = High-impedance (OFF) state
a=This condition is not allowed due to

excessive currents.

PIN CONFIGURATION

PINS DESCRIPTION ey | FORD MALUE
OEx Enable input (active-Low) 1.0/1.67 20uA/1mA
OEg Enable input (active-High) 1.0/1.67 20uA/1mA
An, B Inputs ('F242) 3.5/1.67 70uA/1mA
An, B Inputs ('F243) 3.5/2.67 70uA/1.6mA
An, B Outputs 750/106.7 15mA/64mA

NOTE:

1. One (1.0) FAST Unit Load 1s defined as: 20uA in the High state and 0.6mA in the Low state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

'F242 'F242 'F242
1°EA
Bo
3 11
1 New
” ol
OEa E% 7] vee . .
A Yo
=] '41% OEg Pr 3 > 2vh!
Ag 12
5 A Evz Q j
a1 [4] ] 80 10
A2 [5] B 81 FL N t j
A3 [€] P 82
&21
ano [7] [5] 83 s 8 5 9
sﬁ 8 I l
CD04830S
; ) 8
,,OAD_ —E
LS04340S8
LS04360S
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Signetics FAST Products

Product Specification

Transceivers FAST 74F242, 74F243
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
'F243 'F243 'F243
3“ '011
OEa (1] 14 vee \ -
Erb‘ ~<H= oes A T 3 > 2': 1
wcho [ o - Tl
A é N %M 9&# B2 A 1
A2 [5 10} 84 e
MaL S IEN ” T
Siant T
= . .
e ]

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 "
Vin Input voltage -0.5 to +7.0 Vv
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +V¢c Vv
lout Current applied to output in Low output state 128 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vce Supply voltage 45 5.0 5.5 v
Vi High-level input voitage 2.0 v
ViL Low-level input voitage 0.8 v
Ik Input clamp current -18 mA
loH High-level output current -15 mA
loL Low-level output current 64 mA
Ta Operating free-air temperature 0 70 °C
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Signetics FAST Products Product Specification

Transceivers FAST 74F242, 74F243

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

74F242, 74F243
SYMBOL PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max
| oA +10%Vee | 24 | 34 v
Voe = MIN, O +5%Vee | 27 | 34 v
VoH High-level output voltage ViL = MAX,
= +10%V 2.0 3.0 v
Vi = MIN cc
lon =-15mA
+5%Vge | 20 | 3.0 v
Voc = MIN, loL = 48mA +10%Vee 040 | 050 | V
VoL Low-level output voitage ViL=MAX,
ViH = MIN loL = 64mA +5%Vce 0.40 | 0.55 \"
Vik Input clamp voltage Vec=MIN, || =l -0.73| -1.2 \
Input current at | Ag—Ag, Bo-Bs Vec = 6.5V, V| =55V 100 | WA
Iy maximum input
voltage OE,, OEg Voc = MAX, V| =7.0V 100 | pA
High-level input current _ _
i for OEA and OEg inputs only Voo = MAX, Vi =2.7v 20 | wA
Low-level input current _ - _
e for OEx and OEg inputs only Voe = MAX, Vi = 0.5V 1| mA
lozn Off-state output current _ _
+IH High-level voltage applied Vo = MAX, Vo =2.7V 70 | pA
lozL Off-state output current, 'F242 Voo = MAX. Vo = 0.5V -1.0 | mA
+hL Low-level voltage applied 'F243 ce P YOT ~16 | mA
los Short-circuit output current® Vee = MAX -100 -225 | mA
IccH 22 35 | mA
'F242 locL 40 | 55 | mA
Iccz 32 | 45 | mA
lec Supply current Voo = MAX
(total) IccH 64 80 mA
'F243 lcoL 64 90 mA
lecz 71 9 | mA
NOTES:

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

2. All typical values are at Vg =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 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, log tests should be performed last.

4. |cc is measured with outputs open and transceivers enabled in one direction only, or with all transceivers disabled.
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Signetics FAST Products

Product Specification

Transceivers

FAST 74F242, 74F243

AC ELECTRICAL CHARACTERISTICS

74F242, 'F243
Ta=+25°C Ta=0 to +70°C
= =+50V+
SYMBOL PARAMETER TEST CONDITIONS Vgﬁ = ;-o.r;gv V°°cL+:5°:pF‘°" UNIT
Ry = 5000 Ry = 50082
Min Typ Max Min Max
tpLH Propagation delay 3.0 4.5 6.5 3.0 75
i | An Bp to B, Ag Waveform 1 20 3.0 45 20 45
tpzH Output enable time . 35 6.0 7.5 3.5 8.5
ez | to High or Low level F242 | Waveform 3 35 6.5 9.0 35 105 | ™
tPHZ Output disable time 4.0 7.0 9.0 4.0 9.5
tz | from High or Low level Waveform 3 35 6.0 95 35 1o | ™
tPLH Propagation delay 25 4.0 5.2 2.0 6.2
ti. | An Bp 10 Bn Aq Waveform 2 25 40 5.2 20 65 | ™
tezH Output enable time . 20 45 5.7 2.0 6.7
oz | to High or Low level F243 | Waveform 4 20 50 75 2.0 g5 | M
tPHZ Output disable time 2.0 4.0 6.0 20 7.0
tprz from High or Low level Waveform 4 20 45 6.0 2.0 7.0 ns
AC WAVEFORMS
A B ™ vm Ap, Bn m m
tPHL ~tpLH~ PLH tPHL-
v ™ '™ Bn, Ap m m
WF06015S 'WF06062S
Waveform 1. Waveform for Inverting Outputs Waveform 2. Waveform for Non-inverting Outputs
sz OF
g: %‘lu fvm OF Vm m
- 1pHZ =] = tpzL = tpLz
" Vou-o03v asv
An OR Bn Vi n An OR By Vm
o _EVO._+MV
WF06105S WF06085S
Waveform 3. 3-State Enable Time to High Level and Waveform 4. 3-State Enable Time to Low Level and
Disable Time from High Level Disable Time from Low Level
NOTE: For all waveforms, Vy = 1.5V.
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Signetics FAST Products Product Specification

Transceivers FAST 74F242, 74F243

TEST CIRCUIT AND WAVEFORM

1 w Il AMP (V)
Frn 0% P (V)
vee torov NEGATIVE | VM M
PULSE
109
10% 0% ov
RL
puse | on vour l-—tmmn MLHI—
GENERATOR ourt
‘——'TLH('r) THU—  |—
RT CL RL vy o AMP (V)
POSITIVE
PULSE M M
WF06471S 10% } w- | K10% ov
WF06450S
Vm=15V.
Test Circuit for 3-State Outputs Input Pulse Definition
SWITCH POSITION INPUT PULSE REQUIREMENTS
FAMILY
TEST SWITCH Amplitude | Rep. Rate | Pulse Width | typy | trHL
teLz closed 74F 3.0V 1MHz 500ns | 2.5ns | 25ns
tpzL 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.
Rt = Termination resistance should be equal to Zoyt
of pulse generators.
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Signetics

FAST Products

FEATURES

e Octal bus interface

e 3-State buffer outputs sink 64mA
e 15mA source current

DESCRIPTION

The 'F244 is an octal buffer that is ideal
for driving bus lines or buffer memory
address registers. The outputs are all
capable of sinking 64mA and sourcing
up to 15mA, producing very good capac-
itive drive characteristics. The device
features two Output Enables, OE, each
controlling four of the 3-State outputs.

FUNCTION TABLE

INPUTS OUTPUTS

OF, | Ia | OBy | b | Ya | Yo
L L L L|L |t
L [ H L {H|{HI|H
H (X | H|X]|z]|z

FAST 74F244
Buffer

Octal Buffer (3-State)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F244 4.0ns 53mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Vee =5V £ 10%; T = 0°C to +70°C
20-Pin Plastic DIP N74F244N
20-Pin Plastic SOL N74F244D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
OF, ?af::fLZ‘::;’“t enable input 1.0/1.67 204A/1.0mA
OF, ?afttls‘:l_‘;‘x;’“' enable input 1.0/1.67 204A/1.0mA
lao = la3, lbo—lb3 Data inputs 1.0/2.67 20uA/1.6mA
Ya0 - Yaa: Ybo-Yb3 Data outputs 750/106.7 15mA/64mA

H = High voltage level

L = Low voltage level

X=Don't care

Z = High-impedance (OFF) state

PIN CONFIGURATION

NOTE:

1. One (10) FAST Unit Load is defined as: 20uA In the High state and 0.6mA In the Low state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Va0 Ya0
Iat Yat EN2
&, T r
[’
o ,_ﬂtﬁ.u 2 s L
Ybo a2 a3 o I 17
la1 OF, c A
16
] e a
la2 17&.&“’“3 5 | <
Y [
lbz ] o1 o -— o4
a3 c
[ \{ 7 13
Yoa 13——"—2-—?: =2 ] —
p Vi 8 12
GND g3 q L —— |
CD04850S 19 Eéb D ’—4— -—41-‘
1043808 LS04390S
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Signetics FAST Products Product Specification

Buffer FAST 74F244

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5to +7.0 \
VIN Input voltage -05to +7.0 \'
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High-output state -0.5 to +5.5 \"
lout Current applied to output in Low-output state 128 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.5 5.0 5.5 Vv
Vi 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 -15 mA
loL Low-level output current 64 mA
Ta Operating free-air temperature 0 70 °C
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Signetics FAST Products

Product Specification

Buffer

FAST 74F244

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

74F244
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
| oA +10%Vee | 24 v
=-3m
. Vo = MIN, OH +5%Vee | 27 | 3.4 v
VoH High-level output voltage ViL=MAX,
Vit = MIN +10%Voe | 2.0 v
lon = -15mA
+5%Vee | 20 v
Vec =MIN, loL= 48mA | +10%Vcc 035 | 050 | V
VoL Low-level output voltage ViL = MAX,
Vin = MIN loL= 64mA | +5%Vcc 040 [ 055 | Vv
Vik Input clamp voltage Voo =MIN, || =l -0.73 | -1.2 "
Input current at maximum - =
I input voltage Vce = MAX, V| =7.0V 100 MA
I High-level input current Vec = MAX, V=27V 20 MA
-1.0 | mA
I Low-level input current Vce = MAX, V= 0.5V
-16 | mA
Off-state output current, - -
lozn High-level voltage applied Voo = MAX, Vour =27V S0 | wA
Off-state output current, = — _
lozu Low-level voltage applied Ve = MAX, Vour = 0.8V 50| wA
los Short-circuit output current® Vce = MAX -100 -225 | mA
lccH 40 60 mA
lcc Supply Current* (total) lcoL Vog = MAX 60 90 | mA
lecz 60 90 | 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, Ta =25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to 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, log tests should be performed last.

4. Icc 1s measured with outputs open.

AC ELECTRICAL CHARACTERISTICS

74F244
Ta=+25°C Ta=0 to +70°C
Vee = +5.0V Voo = +5.0V£10%
SYMBOL PARAMETER TEST CONDITIONS G = 50pF CL = 50pF UNIT
R = 50052 RL = 50092
Min Typ Max Min Max
tpLH Propagation delay Waveform 1 25 4.0 5.2 25 6.2 ns
teHL In to Yp 25 4.0 5.2 25 6.5 ns
tezH Output Enable Time Waveform 2 2.0 43 57 2.0 6.7 ns
tpzL to High and Low level Waveform 3 20 5.0 7.0 20 8.0 ns
tpHz Output Disable Time Waveform 2 20 3.5 6.0 2.0 7.0 ns
trz from High and Low level Waveform 3 2.0 4.0 6.0 2.0 7.0 ns
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Signetics FAST Products

Product Specification

Buffer

FAST 74F244

AC WAVEFORMS

Yn \ VM

WF06066S

Yn m

-]
[ Von-03v
Yo V™ N
\— ov

WF06003S

Waveform 2. 3-State Output Enable Time to High Level
and Output Disable Time from High Level
M

pLz
3.5v

Evo._u):w

WF06073S

Waveform 3. 3-State Output Enable Time to Low Level and Output Disable Time from Low Level
NOTE: For all waveforms, Vy = 1.5V.

TEST CIRCUIT AND WAVEFORM

! tw. —] MP (V)
90% o Foow — "MP M)
vee t orov NEGATIVE | VM ™
PuLSE 10% 10%:
ov
R
Gepgksemn & out & L“THL(") ITLHtD—>
NERA
'o—mn(m tmum—«l |.—
AMP (V
AT c 3R 0% 90% W
POSITIVE
PULSE M ']
o B T B 10%: 10%
WF08471S } w { ov
'WF06450S
V=16V
Test Circuit for 3-State Outputs Input Pulse Definition
SWITCH POSITION INPUT PULSE REQUIREMENTS
FAMILY
TEST SwiTCH Amplitude | Rep. Rate | Pulse Width | tryy | tro
trLz closed 74F 3.0V 1MHz 500ns | 2.5ns | 2.5ns
tezL closed
All other open
DEFINITIONS
RL = 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 generators.
February 5, 1987 6-262



FAST Products

FEATURES

o Octal bidirectional bus interface
e 3-State buffer outputs sink 64mA
e 15mA source current

e Outputs are placed in Hi-Z state
during power-off conditions

DESCRIPTION

The 'F245 is an octal transceiver featur-
ing noninverting 3-State bus compatible
outputs in both send and receive direc-
tions. The B side outputs are all capable
of sinking 64mA and sourcing up to
15mA, producing very good capacitive
drive characteristics. The device fea-
tures an Output Enable (OE) input for
easy cascading and a Send/Receive (T/
R) input for direction control. The 3-
State outputs, By -B7, have been de-
signed to prevent output bus loading if
the power is removed from the device.

PIN CONFIGURATION

FAST 74F245
Transceiver

Octal Transceiver (3-State)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F245 4.0ns 100mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Vee = 5V £ 10%;T4 = 0°C to 470°C
20-Pin Plastic DIP N74F245N
20-Pin Plastic SOL' N74F245D

NOTE:

1. Thermal mounting techniques are recommended. See App Note AN SMD-100 for a discussion of
thermal considerations for surface-mounted device.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION oo | o owE
Ao-A7 A Port data inputs 3.5/1.0 70uA/0.6mA
Bo-B7 B Port data inputs 3.5/1.0 704A/0.6mA
OE Output enable input (active-Low) 2.0/2.0 40uA/1.2mA
T/R Transmit/Receive input 2.0/2.0 40uA/1.2mA
Ao-A7 A Port data outputs 150/40 3.0mA/24mA
Bo-B7 B Port data outputs 750/106.7 156mA/64mA

NOTE:

1. One (1.0) FAST Unit Load 1s defined as: 20uA in the High state and 0.6mA in the Low state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

EI Vee
18] OF
5] 8o
o
5] B3
4] B,
1] Bs
2] 86
e,

€D04861S

3 Nas

1 3EN1
3EN2
VAR

Z_i: > 2y 18

3 k14
4 18
] 15
LN 14
7 13
8 12

15044108
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Signetics FAST Products

Product Specification

Transceiver

FAST 74F245

FUNCTION TABLE

INPUTS INPUTS/OUTPUTS
OE S/R An Bn
L L A=B INPUTS
L H INPUT B=A
H X z z

H = High voltage level

L = Low voltage level

X =Don't care

Z = High-impedance (OFF) state

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

SYMBOL PARAMETER RATING UNIT
Vce Supply voltage -0.5 to +7.0 v
VIN Input voltage -0.5 to +7.0 v
IIn Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +5.5 Vv

Current applied to output Ag-Az 48 mA
lour in Low output state Bo-B7 128 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee Supply voltage 45 5.0 55 "
M High-level input voltage 2.0 Vv
ViL Low-level input voltage 0.8 Vv
Ik Input clamp current -18 mA
Ag-Az -3 mA
lon High-level output current
Bo-By -15 mA
Ao - A7 24 mA
loL High-level output current
Bo-B7 64 mA
Ta Operating free-air temperature 0 70 °C
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Signetics FAST Products

Product Specification

Transceiver

FAST 74F245

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

74F245
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Ao-A | amA +10%Vce 24 \"
- =_-3m,
7 | Voo =MIN, oH 5%V | 27 | 3.4 v
Von High-level output voltage ViL = MAX,
Vi = MIN +10%Vce 2.0 v
Bo-B7 lon =-15mA
+5%Vce 20 \
= +10% R
po-hy | Voo = MIN, loL = 24mA +10%Vce 035 | 050 | V
VoL Low-level output voltage ViL = MAX, loL = 48mA +10%Vce 0.35 | 0.50 \
Bo-B, | VH=MN loL=64mA | +5%Vge 040 | 055 | V
Vik Input clamp voltage Vec=MIN, | = Ik -0.73| -1.2 \
Input current at OE, T/R Vce = MAX, V=7.0V 100 | WA
Iy maximum input
voltage Ag-A7, Bp-B7 Voo =5.5V, V| =5.5V 1.0 mA
High-level input current
I o—g T /ﬁp only Voo = MAX, V= 2.7V 20 | pA
Low-level input current
" OF o T /%’ only Voo = MAX, V= 0.5V -12 | mA
lozn Off-state current _ _
+ly High-level voltage applied Voo = MAX, Vo =27V 70 ] kA
lozL Off-state current _ _ _
L Low-level voltage applied Veg = MAX, Vo =05V 600 | wA
| Short-circuit Ao-A7 _ -60 -150 | mA
0s output current? Vee = MAX
p Bo-B7 -100 -225 | mA
lccH ViN=4.5V 85 114 mA
Icc Supply current (total) lccL Ve = MAX Vin =GND 100 | 125 | mA
lccz Vin=0E =45V 90 120 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 Vgc =5V, Ta=25°C

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

AC ELECTRICAL CHARACTERISTICS

LIMITS

Ta=+25°C Ta=0 to +70°C

Ve = +5.0V Ve = +5.0V£10%

SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF CL = 50pF UNIT
R = 50002 Ry = 50002
Min Typ Max Min Max
tPLH Propagation delay 25 3.5 55 25 65
L | An 1o By or By to A, Waveform 1 25 40 60 25 70 ns
tpzH Output enable time Waveform 2 5.0 7.0 85 5.0 95 ns
tpzL to High and Low level Waveform 3 35 6.5 8.0 35 90
tPHz Output disable time Waveform 2 3.0 45 6.5 3.0 75 ns
tpLz from High and Low level Waveform 3 20 4.0 6.0 20 7.0
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Product Specification

Transceiver

FAST 74F245

AC WAVEFORMS

Ap, Bp

Bp, An VM

WF06062S

Waveform 1. Propagation Delay Data to Output

N £ Von-03v

N

WF0B0JS|

An,Bn

Waveform 2. 3-State Output Enable Time to High
Level and Output Disable Time from High Level

35V
Ap, Bn A\
Evo._+o.3v
WFOS07HS
Waveform 3. 3-State Output Enable Time to Low
Level and Output Disable Time from Low Level
NOTE: For all waveforms, Vyy = 1.5V
TEST CIRCUIT AND WAVEFORM
| W ; AMP (V
90-/.\ 90% MP M)
vee t orov NEGATIVE | KM ™
PULSE 10% 10%:
ov
Vi vour R L_
GEMERE R 2 o.uT — THLY TLHD = e
ENERA — '-—mn(lv) mn.(u)-—‘ Io—
R oL SR 90% 90% AMP (1)
I POSITIVE
PULSE vm )
WF0B471S _10%7 L w | 10% ov
'WF08450S
Vm =15V
Test Circuit for 3-State Outputs Input Pulse Definition
SWITCH POSITION INPUT PULSE REQUIREMENTS
FAMILY
TEST SWITCH Amplitude | Rep. Rate | Pulse Width | t, t
tpLz closed
tozL closed 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
All other open
DEFINITIONS
Ry = 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 Zoyr
of pulse generators.
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FAST Products

FEATURES
o High-speed 8-to-1 multiplexing
e True and complement outputs

o Both outputs are 3-State for
further muitiplexer expansion

DESCRIPTION

The 'F251 is a logical implementation of
a single-pole, 8-position switch with the
state of three Select inputs (Sp, S+, So)
controlling the switch position. Assertion
(Y) and Negation (Y) outputs are both
provided. The Output Enable input (OE)
is active-Low.

Both outputs are in the High-impedance
(Hi-Z) state when the output enable is
High, allowing multiplexer expansion by
tying the outputs of up to 128 devices
together. All but one device must be in
the High-impedance state to avoid high
currents that would exceed the maxi-
mum ratings when the outputs of the 3-
State devices are tied together. Design
of the Output Enable signals must en-
sure there is no overlap in the active-
Low portion of the enable voltages.

FAST 74F251
Multiplexer

8-Input Multiplexer (3-State)
Preliminary Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F251 5.5ns 15mA

ORDERING INFORMATION

COMMERCIAL RANGE
PACKAGES Vec = 5V £5%; Ta = 0°C to +70°C
16-Pin Plastic DIP N74F251N
16-Pin Plastic SO N74F251D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION Hzg’:'(}tg‘)ﬂ "g::;x_‘g'xz
lo-17 Data inputs 1.0/1.0 20u4A/0.6mA
So-Sz Select inputs 1.0/1.0 20uA/0.6mA
OE 3-State output enable input (active-Low) 1.0/1.0 20uA/0.6mA
Y, ¥ gz:::: gﬁ:m ivertad 150/40 | 3.0mA/24mA

NOTE:

1. 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)
4 3 2 1 15 14 13 12 Mux
Ju 1o LIIITTT o by
12 2] [35]1 oo M 23 W ls lg &y ‘-"_,e‘.’
W3 Els 1—1So :—— 2 4 s
— —/ 10 v
'og 73] tg e o b
Y[ 2] 1y s—s2 P B vt
v [€] mEN 7—c| OE , , b :
& O of - ul,
anp [E] B s 5 12| :
CD048708 1LS04421S |
Vg =Pin 16
GND=Pin 8
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Multiplexer FAST 74F251

LOGIC DIAGRAM

® @ @ @ (V) (15) 14 3 12

LD02140S

Veg = Pin 16
GND=Pin 8
() =Pin numbers

FUNCTION TABLE

INPUTS OUTPUTS
S, S So| OE | v v
X X X H z z
L L L L lo To
L L H L Iy [
L H L L L | I
L H H L Is I3
H L L L la T
H L H L Is Ts
H H L L 6 | Ts
H H H L Iz [

H = High voltage level

L = Low voltage level

X =Don't care

Z = High-impedance (OFF) state
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Multiplexer FAST 74F251

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

SYMBOL PARAMETER RATING UNIT
Vce Supply voltage -05 to +7.0 \
ViN Input voltage -0.5 to +7.0 \
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vgo Vv
lout Current applied to output in Low output state 48 mA
TA Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 v
Vi High-level input voltage 2.0 v
ViL Low-level input voltage 0.8 Vv
Ik Input clamp current -18 mA
loH High-level output current -3.0 mA
loL Low-level output current 24 mA
Ta Operating free-air temperature 0 70 °C

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

74F251
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max

Vce = MIN, +10%Vec 2.4 v

VoH High-level output voltage ViL = MAX, lon = MAX
Vi = MIN +5%Vce 2.7 3.3 \
Vee = MIN, +10%Vce 0.35 | 0.50 \

VoL Low-level output voltage ViL = MAX, loL = MAX
Vin = MIN +5%Vce 0.35 | 0.50 v
Vik Input clamp voltage Vec=MIN, |;= I -0.73{ -1.2 v
I Input current at maximum input voltage Vce = MAX, V| =7.0V 100 MA
9] High-level input current Voo = MAX, V=27V 20 MA
I Low-level input current Vce = MAX, V| =0.5V -0.6 | mA

OFF-state output current, _ _
lozw High-level voltage applied Voo = MAX, Vo =2.7V 50 | wA
OFF-state output current, _ _ _
loz Low-level voltage applied Voe = MAX, Vo = 0.5V 50 ) wA
los Short-circuit output current® Vce = MAX -60 -150 | mA
lccH 14 22 mA
lcc Supply current* (total) lcoL Veg = MAX 14 22 | mA
lccz 16 24 mA
NOTES:

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

2. All typical values are at Voo =5V, T =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 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, log tests should be performed last.

4. Icg is meaured with Vg = MAX, Select and Data inputs at 4.5V, and OE ground for output High and Low conditions; Vo = MAX, Data inputs and the OE at 4.5V for
outputs OFF condition.
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Multiplexer

FAST 74F251

AC ELECTRICAL CHARACTERISTICS

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

74F251
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Vee = +5.0V: 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF Cy = 50pF UNIT
Ry = 5009 R = 5002
Min Typ Max Min Max
trLH Propagation delay 3.0 4.0 6.0 2.5 7.0
e | lhto Y Waveform 2 3.0 45 65 3.0 70 | "™
tPLH Propagation delay 25 4.0 6.0 2.0 7.0
i, | to Y Waveform 1 1.0 2.0 40 1.0 5.0 ns
tpLH Propagation delay 4.0 7.0 9.5 3.5 11.0
i | Snto Y Waveform 1, 2 40 7.0 9.0 40 100 | ™
tpLH Propagation delay 3.5 6.0 9.0 3.5 10.0
. | Sato ¥ Waveform 1, 2 15 5.0 75 15 g5 | "
tpzH Output enable time Waveform 3 4.0 6.5 10.0 4.0 11.0 ns
tpzL OEto Y Waveform 4 4.0 5.5 8.0 3.5 9.0
tpzH Output enable time Waveform 3 4.0 5.5 8.0 3.5 9.0 ns
tpzL OEtoY Waveform 4 4.0 55 8.0 3.5 9.0
tPHz Output disable time Waveform 3 25 4.0 6.5 2.0 7.5 ns
tpLz OEto Y Waveform 4 3.0 4.0 6.5 2.5 7.5
tPHz Output disable time Waveform 3 25 4.0 6.0 2.0 7.0 ns
tpLz OEtoY Waveform 4 2.0 4.0 6.5 2.0 8.0
AC WAVEFORMS
Vin m m
tPHL ~tpLH~]
Vour ™ Vi Vour Vi vm
WF0601JS WF06069S
Waveform 1. Inverting Waveform 2. Non-Inverting
OE 3 vm v
o tpzL~] tpLz
_f Von-oav YoR v " asv
Yory Y N Cvoreoay
WF060758
'WF06095S

NOTE: Vy = 1.5V.

Waveform 4. 3-State Output Enable Time to Low Level
and Output Disable Time from Low Level

June 1987
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Multiplexer FAST 74F251

TEST CIRCUIT AND WAVEFORMS

90% ' w | Foom— AMPO
Ve 4
© TV NEGATIVE [ XYM W
PuLSE 10% 10%.
R ov
v v
PULSE =N B i — Ltmutv) et~ f—
GENERATOR '
— r-—m.n(tr) THLAD—]  fo—
AMP (V)
AT LSk 0% oy w
POSITIVE
PULSE M M
WF08471S 10%7 ¢ tw { K10% ov
'WF06450S
V=15V
Test Circuit for 3-State Outputs Input Pulse Definition
SWITCH POSITION INPUT PULSE REQUIREMENTS
FAMILY
TEST SWITCH Amplitude | Rep. Rate | Pulse Width | tyy | ttHL
trz closed 74F 3.0v 1MHz 500ns | 2.5ns | 2.5ns
tpzL closed
All other open
DEFINITIONS
Ry = Load resistor; see AC CHARACTERISTICS for value.
Cp = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt
of pulse generators.
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FEATURES

o 3-State outputs for bus interface
and multiplex expansion

e Common Select inputs

e Separate Output Enable inputs

DESCRIPTION

The 'F253 has two identical 4-input mul-
tiplexers with 3-State outputs which se-
lect two bits from four sources selected
by common Select inputs (S, S1). When
the individual Output Enable (Eqa, Eop)
inputs of the 4-input multiplexers are
High, the outputs are forced to a High-
impedance (Hi-Z) state.

The 'F253 is the logic implementation of
a 2-pole, 4-position switch; the position
of the switch being determined by the
logic levels supplied to the two Select
inputs.

To avoid exceeding maximum current
ratings when the outputs of the 3-State
devices are tied together, all but one
device must be in the High-impedance
state. Therefore, only one Output Enable
must be active at a time.

PIN CONFIGURATION

FAST 74F253
Multiplexer

Dual 4-Input Multiplexer (3-State)

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F253 7.0ns 12mA

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE

Veoe =5V £10%; Tp =0°C to +70°C
16-Pin Plastic DIP N74F253N
16-Pin Plastic SO N74F253D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) LOAD VALUE

PINS DESCRIFTION HIGH/LOW | HIGH/LOW

loa - l3a Port A data inputs 1.0/1.0 20uA/0.6mA

lob = I3p Port B data inputs 1.0/1.0 20uA/0.6mA

So, S1 Common select inputs 1.0/1.0 20uA/0.6mA
Port A output enable input

OE, (active-Low) 1.0/1.0 20uA/0.6mA
Port B output enable input

OE, (active-Low) 1.0/1.0 20uA/0.6mA

Ya Yo 3-State outputs 150/40 3.0mA/24mA

NOTE:

1. 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)

GE.E [76] Ve 6 6 4 3 101 1213
s =) o8, i |
loat1a 122 13a lob Mb I2b l3b
isa ] ) So 1u—so
l2a (€] EEN 2=
ha (] 2] I2p 1-q 0k,
1oa (€] mpe 15-of OF,, Y. v B
Ya [T} FQ] lob ] 1 1-«')_h
GND [E] 5] Yp 7 ® n_ o
LS04441S 12
CD04880S 13
1LS04450S
=Pin 16
GND=Pin 8
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Multiplexer FAST 74F253
LOGIC DIAGRAM FUNCTION TABLE
_ INPUTS OUTPUT
OF, loa Ma l2a 13a St So lo Mb bl OF —
V) ©® |® @ @ @ e a0 an (2| @I (15) So(Siflojh|l2jls| OF | ¥
X[X[X[X]|X]|X H z
L|iL|L|X]|X|[X L L
LILIH}IX|X]X L H
HlL|X|L|X|{X| L L
HIL[X|[H]X]|X L H
LIH|IX|{X|L|X]| L L
LIHIX]|X]H]X L H
[ 1 HIH|[X|[X]X]L L L
il I il | I HIH|X|X|{X|[H] L H
b L L i L
H =Hgh voltage level
L =Low voltage level
X =Don't care
Z =Hgh-impedence (OFF) state
) ®
Ya Yy
LD02150S
Vce =Pin 16
GND=Pin 8

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 v
ViN Input voltage -0.5 to +7.0 Vv
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vgo v
lout Current applied to output in Low output state 48 mA
Ta Operating free-air temperature range 0 to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 \
Vi High-level input voitage 2.0 \
Vi Low-level input voltage 0.8 Vv
ik Input clamp current -18 mA
loH High-level output current -3 mA
loL Low-level output current 24 mA
Ta Operating free-air temperature 0 70 °C
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Multiplexer

FAST 74F253

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

74F253
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
) Voe = MIN, V= MAX, +10%Vec | 24 v
V High-level output voltage
OH 8 P ¢ ViH = MIN, lon = MAX +5%Vee | 27 | 3.4 v
Voo = MIN, Vi = MAX, +10%Vee 0.35 | 0.50 v
Vi Low-level output voltage
oL P 9 Viu=MIN, Io| = MAX +5%Vcg 035 | 050 | V

Vik Input clamp voltage Vec=MIN, |j=1k -0.73 | -1.2 \

Input current at maximum _ _
| input voltage Voo = MAX, V,=7.0V 100 | wA
i1 High-level input current Veec = MAX, V=27V 20 MA
lie Low-level input current Vcc = MAX, V, =05V -06 [ mA

Off-state output current, _ -
lozw High-level voltage applied Voc = MAX, Vo =2.7V 50 | wA

Off-state output current _ - _
lozu Low-level voitage applied Voo = MAX, Vo =0.5V 50 | wA
los Short-circuit output current® Vce = MAX -60 -150 | mA

OE, = GND;
lccH Sp= I = 4.5V 10 16 mA
lcc Supply current (total) lecL Ve = MAX OE,=S,=1,=GND 12 23 mA
OE,=4.5;
lccz In = Sp = GND 14 23 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at 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 preferabie in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last.

AC ELECTRICAL CHARACTERISTICS

74F253
Ta=+25°C Ta=0°C to +70°C
= = *
SYMBOL PARAMETER TEST CONDITIONS Vg: - ;os';gv V°°cl_+:::p;°% UNIT
Ry =500 Ry = 5000
Min Typ Max Min Max
teLH Propagation delay 3.0 45 7.0 3.0 75
tenL Data to output Waveform 1 3.0 5.0 7.0 3.0 8.0 ns
tpLH Propagation delay 4.5 75 105 4.5 11.0
. | Select to output Waveform 1 5.0 8.5 11.0 45 120 | ™
Output enable time
tpzH to High level Waveform 2 3.0 6.5 8.0 3.0 9.0 ns
oy | Qutput enable time Waveform 3 3.0 65 8.0 3.0 90 | ns
to Low level
Output disable time
tPHz from High level Waveform 2, Waveform 3 25 3.5 5.0 2.0 6.0 ns
Output disable time
tpLz from Low level Waveform 3, Waveform 4 20 3.0 5.0 15 6.0 ns
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Multiplexer FAST 74F253

AC WAVEFORMS

10R S OE
{ Vou - 03V
Y
ov
'WF06063S
'WF08096S
Waveform 1. Propagation Delay Waveform 2. 3-State Output Enable Time to High Level
Data and Select to Output and Output Disable Time from High Level
3.5v
Y Vm
Evo,_+o.:v
'WF08076S
Waveform 3. 3-State Output Enable Time to Low Level
and Output Disable Time from Low Level
NOTE: For all waveforms, Vyy = 1.5V
TEST CIRCUIT AND WAVEFORM
I tw | AMP (V
90% 90% PO
vee t orov NEGATIVE | XVM V™
PuLSE 10% 10%:
ov
v vout R L_
PULSE ~ R I~ — FTHLOD LMt —]
GENERATOR
— r—m.u(m THLAN =] fo—
RT cL 2R - TR AMP (V)
I POSITIVE
1 PULSE VM vm
WF0B471S 10%7 } w- | K‘O% ov
'WF08450S
V=15V
Test Circuit for 3-State Outputs Input Pulse Definition
SWITCH POSITION INPUT PULSE REQUIREMENTS
FAMILY
TEST SWITCH Amplitude | Rep. Rate | Pulse Width | triny | truL
trz closed 74F 3.0V 1MHz 500ns | 2.5ns | 2.5ns
tpzL 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.
Rt = Termination resistance should be equal to Zoyr
of pulse generators.
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FEATURES

o Combines dual demultiplexer and
8-bit latch

o Serial-to-parallel capability

® Output from each storage bit
available

o Random (addressable) data entry

e Easily expandable

e Common Clear input

o Useful as dual 1-of-4 active-High
decoder

DESCRIPTION

The 'F256 dual addressable latch has
four distinct modes of operation which
are selectable by controlling the Master
Reset and Enable inputs (see Function
Table). In the addressable latch mode,
data at the Data (D) inputs is written into
the addressed latches. The addressed
latches will follow the Data input with all
unaddressed latches remaining in their
previous states. In the memory mode, all
latches remain in their previous states
and are unaffected by the Data or Ad-
dress inputs.

PIN CONFIGURATION

FAST 74F256
Latch

Product Specification

TYPE

TYPICAL PROPAGATION

DELAY

TYPICAL SUPPLY CURRENT
(TOTAL)

74F256

7.0ns

28mA

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE
Vee =5V £10%; Ta=0°C to +70°C

16-Pin Plastic DIP

N74F256N

16-Pin Plastic SO

N74F256D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION aitow | LORD MALUE
D,, Dp Port A, side B data inputs 1.0/1.0 20uA/0.6mA
Ao, Aq Address inputs 1.0/1.0 20uA/0.6mA
E, MR Enable, Master Reset inputs 1.0/1.0 20uA/0.6mA
Qoa - Q3a Port A outputs 50/33 1mA/20mA
Qop - Q3p Port B outputs 50/33 1mA/20mA

NOTE:

1. 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)

Ao [T 6] vee
A ] =] WR

D, (3] 4] E

Qoa [4] % Dp
Q15 [5] 2] Qgp
Q2a [€] [11] Qg
Q3 [7] [10] Q4
GND [&] 5] ag
conus

3

|

13

14— € Oa
14y
24,
15—of MR
Qga Q1a Q24 Q3

Dp

Qgp Q1p Q2p Q3p

Il

4 5 6

=Pin 16
GND=Pin 8

I

7

]

9 10 11 12

15044608
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Latch FAST 74F256

LOGIC DIAGRAM

0, Ay Ay MR Dy

) ™ @ ) 03
LDC""[-DO— o

@ ® )
Qoa Q4 02 Q3s Q2 Qap
LD02160S
MODE SELECT — FUNCTION TABLE To eliminate the possibility of entering errone-
ous data in the latches, the enable should be
OPERATING INPUTS OUTPUTS held High (inactive) while the address lines
MODE = | = are changing. In the dual 1-of-4 decoding or
MR E|D A A D o Q; Qs demultiplexing mode (MR =E = Low), ad-
Master reset L HX|X]| X L L L L dressed outputs will follow the level of the D
N _ inputs, with all other outputs Low. In the
Den?ultlp!ex L LipjLjpL}Qa=pb L L L Master Reset mode, all outputs are Low and
(active-High LjLbjdfnjtL L Q=d L L unaffected by the Address and Data inputs.
decoder LlLf{d|L]|H L L Q=d L ¥ puts.
when D =H) L L|{D|[H|H L L L Q=D
Store
(do nothing) H|H|X]|X]|X Jo as g2 a3
H L] d L L Q=d a4 qz q3
Addressable H L{d|[H]|L do Q=d 7 ds
latch H L|d L(|H do qq Q=d a3
H L{D|{H|H Qg Q Qg Q=D

H = High voltage level steady state.

L = Low voltage level steady state.

X =Don't care

d = High or Low data one setup time prior to the Low-to-High Enable transition.

q = Lower case letters indicate the state of the referenced output established during the last cycle in which it
was addressed or cleared.
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Latch

FAST 74F256

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -05 to +7.0 \
Vin Input voltage -0.5 to +7.0 Vv
N Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vgc \'
louT Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 \
Vi High-level input voltage 2.0 \
ViL Low-level input voltage 0.8 v
ik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C

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

74F256
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
. Vo = MIN, V= MAX, £10%Vee | 25 v
V High-level output voltage
OH 0 put vollag Vi=MIN, Ion = MAX t6%Veo | 27 | 34 v
Ve = MIN, V= MAX, +10%Veo 0.35 | 0.50 v
V Low-level output voltage
oL P 9 Vi =MIN, lo_ = MAX +5%Vcg 035 | 050 | V
Vik Input clamp voltage Vec =MIN, | =l -0.73| -1.2 \
Input current at maximum _
Iy input voltage Vce = MAX, V| =7.0V 100 MA
™ High-level input current Vco = MAX, V=27V 20 MA
e Low-level input current Vce = MAX, V=05V -06 | mA
los Short-circuit output current® Vce = MAX -60 -150 | mA
I Suppl t (total) loc Voo = MAX 21 | 42 | mA
u| current (tota =
oc PPy leoL *© 33 60 | mA
NOTES:

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

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

3. Not more than one output should be shorted at a time. For testing log, 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
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Latch FAST 74F256

AC ELECTRICAL CHARACTERISTICS

74F256
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Voc = +5.0V £10%
SYMBOL PARAMETER TEST CONDITIONS C, = 50pF Cy = 50pF UNIT
R = 50002 Ry = 50002
Min Typ Max Min Max
teLH Propagation delay 4.0 7.0 95 4.0 10.0
i | D to Qn Waveform 2 3.0 50 7.0 25 75 | ™
teLH Propagation delay 45 8.0 10.5 4.5 12.0
. | Eto Qq Waveform 1 3.0 5.0 7.0 3.0 75 ns
tPLH Propagation delay 5.0 10.0 14.0 5.0 145
tol | An to Qn Waveform 3 45 85 95 40 100 | ™
Propagation delay
tPHL MR to Q, Waveform 4 5.0 7.0 9.0 4.5 10.0 ns
AC SETUP REQUIREMENTS
74F256
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Ve = +5.0V£10%
SYMBOL PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF UNIT
R, = 5000 Ry =500
Min Typ Max Min Max
ts(H) Setup time, High or Low 3.0 3.0
L D, to E Waveform 5 65 70 ns
th(H) Hold time, High or Low 0 0
t(L) D, to E Waveform 5 0 0 ns
Setup time, High or Low
ts A, to B! Waveform 6 2.0 2.0 ns
14 ;':I?Oug%e’ High or Low Waveform 6 0 0 ns
tw E pulse width Waveform 1 75 8.0 ns
tw MR pulse width Waveform 4 3.0 3.0 ns
NOTES:

1. The Address to Enable setup time is the time before the High-to-Low Enable transition that the Address must be stable so that the correct latch 1s addressed and
the other latches are not affected.

2. The Address to Enable hold time is the time before the Low-to-High Enable transition that the Address must be stable so that the correct latch is addressed and the
other latches are not affected.
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Latch FAST 74F256

AC WAVEFORMS

E
Dn m m
[=tpHI~] ~tPLH
a, Var Vaa Qn m m
WF06058S
WF06151S
Waveform 1. Propagation Delay Enable to Waveform 2. Propagation Delay Data to Output
Output and Enable Pulse Width
tw

An "] '] —
MR m \l']
=tPHL=| <!PLH~
tPHL:
Qn M ]
WF06033S. Qn m

WF06421S.

Waveform 4. Master Reset to Output Delay
and Master Reset Pulse Width

ADDRESS

73

N

an ENABLE

WF06293S

Waveform 5. Data Setup and Hold Times Waveform 6. Address Setup and Hold Times

NOTE: For all waveforms, Vjy = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

WF063825
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Latch FAST 74F256

TEST CIRCUIT AND WAVEFORM

I e AMP (V
9"%3 tw ey P (V)
Vec NEGATIVE [ VM M
PULSE 10% 10%.
ov
Vin Vour — l-tmum TLHID— |
PULSE DU,
GENERATOR pald —] ’._m_m,) tTHL(t)—] '._
R AMP
Rr © t 90% 90%Y "
POSITIVE
== = =T = PULSE M L]
TC01860S 10% - 10% ov
WF08450S
V=15V
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY
Cp = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | tra
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
of pulse generators.
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FEATURES

e Multifunction capability

o Non-inverting data path

e 3-State outputs

e See 'F258A for inverting version

DESCRIPTION

The 'F257A has four identical 2-input
multiplexers with 3-State outputs which
select 4 bits of data from two sources
under control of a common Data Select
input (S). The lp inputs are selected
when the Select input is Low and the |4
inputs are selected when the Select
input is High. Data appears at the out-
puts in true (non-inverted) form from the
selected outputs.

The 'F257A is the logic implementation
of a 4-pole, 2-position switch where the
position of the switch is determined by
the logic levels supplied to the Select
input.

Outputs are forced to a High-impedance
"OFF'" state when the Output Enable
input (OE) is High. All but one device
must be in the High-impedance state to
avoid currents exceeding the maximum
ratings if outputs are tied together. De-
sign of the output enable signals must
ensure that there is no overlap when
outputs of 3-State devices are tied to-
gether.

PIN CONFIGURATION

FAST 74F257A
Data Selector/Multiplexer

Quad 2-Line To 1-Line Data Selector Multiplexer (3-State)

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F257A 4.3ns 12mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Ve =5V £10%; T4 = 0°C to +70°C
16-Pin Plastic DIP N74F257N
16-Pin Plastic SO N74F257D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION | O WALuE
lon-Hn Data inputs 1.0/1.0 20uA/0.6mA
S Common select input 1.0/1.0 20uA/0.6mA
OE Enable input (Active-Low) 1.0/1.0 20uA 0.6mA
Ya-Yd Data outputs 50/33 1.0mA/20mA

NOTE:

1. One (1.0) FAST Unit Load i1s defined as: 20uA in the High state and 0.6mA in the Low state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

150y MUX
2 3 5 6 11 10 14 13 L Ja1
o o IARRRAAE -
Yoa [Z] 7] OF loa Ma lob Mb loc ' lod ha 2 NUX >
ha [E] 2] loa i 4
1—'S 3 v —_
Ya [4] 13] g —
tob [5] % Yq 15-0] OE 5
I e 7
16 [¢] 1] Ige A Yy Ye Y — e
d P T s
GND [E 5] ve . y . 12 10 _—
CD04900S LS04481S
1"
[0 2
LS04490S
Vec =Pin 16
GND =P 8
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Data Selector/Multiplexer FAST 74F257A
LOGIC DIAGRAM FUNCTION TABLE
E e e b b ke he loa g S INPUTS OUTPUT
s |@ @ |® |@ an jao)y a4 a3 |m OE S lo 14 Y
? H X X X z
L H X L L
% L H X H H
L L L X L
b J - L L H X H

H = High voltage level

L =Low voltage level

X =Don't care

Z = High-impedance (OFF) state

@) (Y} [} 12)

LD02170S

Vec =Pin 16
GND=Pin 8

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

SYMBOL PARAMETER RATING UNIT
Vce Supply voltage -05 to +7.0 \
VIN Input voltage -0.5 to +7.0 \
N Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +5.5 v
lout Current applied to output in Low output state 48 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 \
Vi High-level input voltage 2.0 \
ViL Low-level input voltage 0.8 v
lik Input clamp current -18 mA
loH High-level output current -3.0 mA
lov Low-level output current 24 mA
Ta Operating free-air temperature 0 70 °C
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Product Specification

Data Selector/Multiplexer

FAST 74F257A

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

74F257A
SYMBOL PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max
Vee = MIN, +10%Vce 2.4 v
VoH High-level output voltage ViL = MAX, loy = MAX
Vi = MIN, +5%Vco 2.7 3.4 v
Vcc = MIN, +10%Vcc 0.35 | 0.50 \
Vor Low-level output voltage ViL = MAX, loL = MAX
ViH = MIN, +5%Vce 0.35 | 0.50 \'
Vik Input clamp voltage Vec =MIN, | =k -0.73| -1.2 "
Input current at maximum _ -
] input voltage Vee = MAX, V| = 7.0V 100 HA
hH High-level input current Vee = MAX, V,=2.7V 20 MA
e Low-level input current Vce = MAX, V| =0.5V -0.6 | mA
Off-state output current, _ -
lozH High-level voltage applied Voo = MAX, Vo =27V 50 | wA
Off-state output current _ _ _
lozu Low-level voltage applied Vee = MAX, Vo =05V 50 | wA
los Short-circuit output current? Voe = MAX, -60 -150 | mA
lccH 9.0 | 160 | mA
Icc Supply current # (total) lcoL Voc = MAX 145 | 220 | mA
locz 150 | 230 | 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 Vgg =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 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, log tests should be performed last.

4. Measure Igc with all outputs open and inputs grounded.

AC ELECTRICAL CHARACTERISTICS

74F257A
Ta=+25°C Ta=0 to +70°C
Vee = +5.0V Ve = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS Gy = 50pF Cy = 50pF UNIT
Ry = 50092 R = 50002
Min Typ Max Min Max
tpLH Propagation delay 3.0 4.5 6.0 3.0 7.0
tonL Inas Inb t0 Yn Waveform 1 20 35 5.0 20 6.0 ns
tPLH Propagation delay 55 7.5 9.5 5.0 105
i, | S to Yn Waveform 1 40 55 7.0 40 go | M
tpzH Output Enable time to Waveform 2 4.5 6.5 7.5 4.5 8.5 ns
tpzL High or Low level Waveform 3 4.5 6.0 7.5 4.5 8.5
tpHZ Output Disable time Waveform 2 2.0 4.0 5.5 2.0 6.0 ns
tpLz from High or Low Waveform 3 2.0 3.5 5.5 2.0 6.0
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Data Selector/Multiplexer FAST 74F257A

APPLICATIONS
ENABLE [
S2 8 T4F139
A Yo Y1 Y2 Y3
St
So-¢ ’ - —
WORD A WORD B WORD C WORD D WORD E WORD F WORD G WORD H

peerrere et e ettt e

loa !1a lob 11b toc Me lod Md loa t1a lob 11b loc l1c lod hd 1oa 11a lob 11b loc lic lod 1d, loa 11a lob b toc 11c lod 11d
OE Lol OE Lo oe 0E
74F257A 74F257A T4F257A R T4F25TA
S
Ya Yo Ye Yd Ya Yo Yo Yd Ya Yb Yc Yd Ya Yo Ye Yd
J ) T ] T
1 { 1 1 st
DATA BUS

AF021418

AC WAVEFORMS

{ Vou-03v

Yn

ov
'WF0605PS
'WF06093S
Waveform 1. Propagation Delay Waveform 2. 3-State Output Enable Time to High Level
Data and Select to Output and Output Disable Time From High Level
OE '™ ™M
P21~ tpLz
3.5v
Yn m

EvoL+0av

WF06073S
Waveform 3. 3-State Enable Time to Low Level and Disable Time From Low Level
NOTE: For all waveforms, Viy =15V
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Data Selector/Multiplexer FAST 74F257A

TEST CIRCUIT AND WAVEFORMS

i tw | AMP (V.
90%Y f90% P
vee t orov NEGATIVE | K VM m
PULSE 10% 10% w
RL
PULSE o DUT vour — L——'THUN) TLH(t) —> —
GENERATOR ) l‘_.n"“,) THLA—> |
Rt CL SR 90% 90% Y AMP )
POSITIVE
PULSE ) M
WF06471S 10%7 1 tw- { kw% ov
'WF08450S
Vm=15V
Test Circuit for 3-State Outputs Input Pulse Definition
SWITCH POSITION INPUT PULSE REQUIREMENTS
FAMILY
TEST SWITCH Amplitude | Rep. Rate | Pulse Width | truy | true
trzn open 74F 3.0V 1MHz 500ns | 2.5ns | 2.5ns
tpzL closed
tpHz open
trrz closed
DEFINITIONS
RL = Load resistor; see AC CHARACTERISTICS for value.
Cp = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt
of pulse generators.
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FEATURES

e Multifunction capability

e Inverting data path

o 3-State outputs

o See 'F257A for non-inverting
version

DESCRIPTION

The 'F258A has four identical 2-input
multiplexers with 3-State outputs which
select 4 bits of data from two sources
under control of a common Select input
(S). The lgy, inputs are selected when the
Select input is Low and the |4, inputs are
selected when the Select input is High.
Data appears at the outputs in inverted
form from the selected outputs.

The 'F258A is the logic implementation
of a 4-pole, 2-position switch where the
position of the switch is determined by
the logic level supplied to the Select
input. Outputs are forced to a High-
impedance ""OFF"' state when the Out-
put Enable input (OE) is High. All but one
device must be in the High-impedance
state to avoid currents exceeding the
maximum ratings if outputs are tied to-
gether.

PIN CONFIGURATION

FAST 74F258A
Data Selector/Multiplexer

Quad 2-Line To 1-Line Data Selector/Multiplexer (3-State)

Product Specification

TYPICAL PROPAGATION

TYPE DELAY

TYPICAL SUPPLY CURRENT
(TOTAL)

74F258A 3.5ns

14mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Vee =5V £5%; Tao=0°C to +70°C
16-Pin Plastic DIP N74F258AN
16-Pin Plastic SO N74F258AD

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
lore Hn Data inputs 1.0/1.0 20uA/0.6mA
Common select
S input 1.0/1.0 20uA/0.6mA
Enable input
OE (active-Low) 1.0/1.0 20uA/0.6mA
Ya-Yd Data outputs 50/40 1.0mA/24mA
NOTE:

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

Design of the output signals must
ensure that there is no overlap when

LOGIC SYMBOL

outputs of 3-State devices are
tied together.

LOGIC SYMBOL (IEEE/IEC)

‘SA\EN
15 2 3 5 6 11 10 14 18
Ju [ Ve PO A A o =
oa [Z] 7] OE OE lga “a 'ob b 'oc 'ic 'od ha ] I
haF] [12] log 2 g owux "
- N Lv S
Ya [2] [13] ha 1-s i,
Tob [5] 2] Vg s 7
o [6] 7] toe Yo Yy Yo Y4 s | >—
Yo 2 0] lye 7 T 7 1 0| Lo
GNo [] 37, 4 7 9 12 n
LS045008 13
CD049108 ] [N 12
L804511S
Voo =
Soibm e
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Product Specification

Data Selector/Multiplexer

FAST 74F258A

LOGIC DIAGRAM

FUNCTION TABLE

E g ha lb Mp e W lod  ha s

gﬂ @ @ & © 1) [0 @y [y (M

LD02180S.

Ve = Pin 16
GND=Pin 8

OUTPUT | SELECT | DATA
ENABLE | INPUT | INPUTS OUTPUTS'
OE s lo | Iy Y
H X X | x z
L H X | L H
L H X | H L
L L L| X H
L L H | X L

NXrxI

= High voltage level
= Low voltage level
=Don't care

= High-impedance (OFF) state

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 \"
ViN Input voltage -0.5 to +7.0 \"
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +5.5 v
lout Current applied to output in Low output state 48 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 \
ViH High-level input voltage 20 \
ViL Low-level input voltage 0.8 \"
ik Input clamp current -18 mA
lon High-level output current -3 mA
loL Low-level output current 24 mA
TA Operating free-air temperature 0o 70 °C
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Data Selector/Multiplexer FAST 74F258A

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

74F258A
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
" Vce = MIN, Vi = MAX, +10%Vee | 2.4 v
V High-level output voltage
oH 9 put voliag Vi = MIN, lo = MAX t5%Vee | 27 | 34 v
Voc = MIN, Vi = MAX, +10%Vco 035 | 05 | V
Vi Low-level output voltage
o P 9 Vi =MIN, lo_ = MAX +5%Voo 035| 05 | Vv
Vik Input clamp voltage Vec=MIN, | =l -0.73( -1.2 \
Input current at maximum _ _
| input voltage Vo = MAX, V| =7.0V 100 | WA
IiH High-level input current Vcc = MAX, V| =27V 20 MA
e Low-level input current Vce = MAX, V,=0.5V -0.6 | mA
Off-state output current, _ -
lozn High-level voltage applied Ve = MAX, Vo =27V 50 KA
Off-state output current, _ - _
lozu Low-level voltage applied Voo = MAX, Vo =05V 50 | kA
los Short-circuit output current® Vce = MAX -60 -150 | mA
lccH l4n =45V, OE = lp, =S =GND 85 | 115 | mA
lcc Supply current (total) lcoL Voc =MAX | i, =S=4.5V, OE = lp, = GND 17.0 | 23.0 | mA
lccz lin=0E = 4.5V, lp =S =GND 16.0 | 220 | mA
NOTES:

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

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

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

AC ELECTRICAL CHARACTERISTICS

74F258A
Ta=+25°C Ta=0°C to +70°C
TEST Vee = +5.0V Vee = +5.0V £ 10%
SYMBOL PARAMETER CONDITIONS Cy = 50pF Cy = 50pF UNIT
Ry = 50002 RL =500Q
Min Typ Max Min Max
tpLH Propagation delay 3.0 4.5 6.0 25 7.0
N A Waveform 1 10 25 40 10 45 | M
tPLH Propagation delay 3.5 6.5 8.0 35 9.0
tont StoV, Waveform 1, 2 25 6.0 8.0 25 9.0 ns
tpzH Output enable time Waveform 3 4.0 6.0 75 3.5 8.5 ns
tpzL to High or Low level Waveform 4 4.0 5.5 75 3.5 8.5
tPHZ Output disable time Waveform 3 2.0 3.5 5.5 20 6.5 n
tpLz from High or Low level Waveform 4 2.0 3.5 5.5 20 6.0 s
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Data Selector/Multiplexer FAST 74F258A

AC WAVEFORMS

WF21160S WF08050S

Waveform 1. Propagation Delay Data (I,) to Output (Y;) Waveform 2. Propagation Delay Select (S) to Output (V)

[ Von-03v 3.5v

v, Yn VM
n
o Ev0L+o.av
'WFO0B09FS
WF0607DS
Waveform 3. 3-State Output Enable Time to High Level Waveform 4. 3-State Output Enable Time to Low Level
and Output Disable Time From High Level and Output Disable Time From Low Level

NOTE: For all waveforms, V=15V

TEST CIRCUIT AND WAVEFORM

90%9 I w > feow - AMPOW
vee t orov NEGATIVE | VM M
PULSE 10% 10%
R ov
Ge:g;ﬁon x’q —{ ouT N - L—'THL(") tTLH(t) —= fe—
— I-—tn.n(tr) THL()—] [-—
RT CL QR oy = AMP (V)
POSITIVE
PULSE M M
WF0B471S 10%A le W | 10% ov
'WF06450S
V=15V
Test Circuit for 3-State Outputs Input Pulse Definition
SWITCH POSITION INPUT PULSE REQUIREMENTS
FAMILY
TEST SWITCH Amplitude | Rep. Rate | Pulse Width | trpn | trHL
trz closed
tpzL closed 74F 3.0v 1MHz 500ns 2.5ns | 2.5ns
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.
Rt = Termination resistance should be equal to Zoyt
of pulse generators.
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FEATURES

e Combines demultiplexer and 8-bit
latch

e Serial-to-parallel capability

o Output from each storage bit
available

o Random (addressable) data entry

o Easily expandable

e Common Clear input

e Useful as a 1-of-8 active-High
decoder

DESCRIPTION

The 'F259 addressable latch has four
distinct modes of operation that are
selectable by controlling the Master Re-
set and Enable inputs (see Function
Table). In the addressable latch mode,
data at the Data (D) inputs is written into
the addressed latches. The addressed
latches will follow the Data input with all
unaddressed latches remaining in their
previous states. In the store mode, all
latches remain in their previous states
and are unaffected by the Data or Ad-
dress inputs.

PIN CONFIGURATION

FAST 74F259
Latch

8-Bit Addressable Latch
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F259 7.5ns 31mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Ve =5V £ 10%; Ta=0°C to +70°C
16-Pin Plastic DIP N74F259N
16-Pin Plastic SO N74F259D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION Hartow | o oW

MR, E Master Reset, Enable inputs 1.0/1.0 20uA/0.6mA

Ao, Az Address inputs 1.0/1.0 20uA/0.6mA
) Data input 1.0/1.0 20pA/0.6mA
Qo -Q7 Outputs 50/33 1mA/20mA

NOTE:

1. One (1.0) FAST Unit Load is defined as: 20uA In the High state and 0.6mA in the Low state.

To eliminate the possibility of entering
erroneous data in the latches, the en-
able should be held High (inactive) while
the address lines are changing. In the 1-
of-8 decoding or demultiplexing mode

LOGIC SYMBOL

(MR = E = Low), addressed outputs will
follow the level of the D inputs, with all
other outputs Low. In the Master Reset
mode, all outputs are Low and unaffect-
ed by the Address and Data inputs.

LOGIC SYMBOL (IEEE/IEC)

Ao [T] 6] Vee
A [ 5] MR
A, 3] m
Q [@ 3 o
% g 2] oy
0, [} E Qg
93 [7] 0] a5
GND [E] 5] o,
CD042108

13 1 2 3
] | ] |
o Ao At A2
14~ E
15— MR
Qy Oy Q; Q3 Q4 Qs Qg Q7
T 17 T 1 T 1
4q 5 6 7 9 10 1 12

18032508

13 zv
15 o
e

T
1 4co |_4
°
[

e 1 S

2.1 e 2 L]

- P 3 _-—_

LN 4 -

5 |10
|
7 |12

18032608
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Latch FAST 74F259

LOGIC DIAGRAM

E [ Ag Ay A MR
(14) 13) ) @ ] (15)
1l
i | | | 0 0 | Oy WU CHLL L Ch L L G Y I
(@ (s) ®) [y} (@ (10) “an 02
Qg Q, Q, [N Q Qg Qg Q;
LD01440S
Vee =Pin 16
GND = Pin 8
( ) =Pin numbers
MODE SELECT — FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE — —
MR E|D| Ay | Ay | A2 Qo Q Q2 Q3 | Q4 | Q5 | Qg Q7
Master Reset L H| X X X X L L L L L L L L
L L|d L L L Q=d L L L L L L L
" L L|d H L L L Q=d L L L L L L
Demultiplex -
(active-High decoder L L d L H L L L Q n d L L L L L
when D =H) : N I . : H : : : : . H : :
L L|d H H H L L L L L L L Q=d
Store (do nothing) H H|X]| X X X J0 g 92 93 | 94 | 95 | as q7
H Ldf L L L | @=d a4 g2 93 | 94 | 95 | Qe a7
H Lid| H L L do Q=d 92 93 [ 94 | a5 | Qe a7
Addressable latch H L}d L H L do ]} Q=d [+%) N ds de q7
H Ljd| H H H Jo g1 g2 93 | 94 | 95 | 96 | Q=d

H = High voltage level steady state.

L = Low voltage level steady state.

X=Don't care.

d=High or Low data one setup time prior to the Low-to-High Enable transition.

q = Lower case letters indicate the state of the referenced output established during the last cycle in which it was addressed or cleared.
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Latch FAST 74F259

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0.5 to +7.0 \
ViN Input voltage -0.5 to +7.0 \
Iin Input current -30 to +5 mA
Vout Voltage applied to output in High output state -05 to +Vcc \"
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.5 5.0 5.5 v
Vin High-level input voltage 20 Vv
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
Ta Operating free-air temperature 0 70 °C

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

74F259
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max

Vce = MIN, +10%Vce 25 v
VoH High-leve! output voltage ViL = MAX, loy = MAX

Vig = MIN, +5%Vco 2.7 