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DATA HANDBOOK SYSTEM 

Our Data Handbook System comprises more than 60 books with specifications on electronic compo
nents, subassemblies and materials. It is n:iade up of four series of han'dbooks: 

ELECTRON TUBES BLUE 

SEM !CONDUCTORS RED 

INTEGRATED CIRCUITS PURPLE 

COMPONENTS AND MATERIALS GREEN 

The contents of each series are listed on pages iv to viii. 

The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 

When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 

Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). 

Information on current Data Handbooks and on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 

February 1984 iii 



ELECTRON TUBES (BLUE SERIES) 

The blue series of data handbooks comprises: 

T1 Tubes for r.f. heating 

T2a Transmitting tubes for communications, glass types 

T2b Transmitting tubes for communications, ceramic types 

T3 Klystrons 

T4 Magnetrons for microwave heating 

TS Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 

T6 Geiger-MUiier tubes 

TS Colour display systems 
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 

T9 Photo and electron multipliers 

T10 Plumbicon camera tubes and accessories 

T11 Microwave semiconductors and components 

T12 Vidicon and Newvicon camera tubes 

T13 Image intensifiers and infrared detectors 

T15 Dry reed switches 

T16 Monochrome tubes and deflection units 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 

iv October 1985 



SEMICONDUCTORS (RED SERIES) 

The red series of data handbooks comprises: 

Sl Diodes 
Small-signal silicon diodes, voltage regulator diodes(< 1,5 W). voltage reference diodes, 
tuner diodes, rectifier diodes 

S2a Power diodes 

S2b Thyristors and triacs 

S3 Small-signal transistors 

S4a Low-frequency power transistors and hybrid modules 

S4b High-voltage and switching power transistors 

SS Field-effect transistors 

S6 R.F. power transistors and modules 

S7 Surface mounted semiconductors 

SBa Light-emitting diodes 

SBb Devices for optoelectronics 
Optocouplers, photosensitive diodes and transistors, infrared light-emitting diodes and 
infrared sensitive devices, laser and fibre-optic components 

S9 Power MOS transistors 

S10 Wideband transistors and wideband hybrid IC modules 

Sl 1 Microwave transistors 

S12 Surface acoustic wave devices 

S13 Semiconductor sensors 

*S14 Liquid Crystal Displays 

*To be issued shortly. 

July 1986 v 



INTEGRATED CIRCUITS (PURPLE SERIES) 

The NEW SER I ES of handbooks is now completed. With effect from the publication date of this 
handbook the "N" in the handbook code number will be deleted. 
Handbooks to be replaced during 1986 are shown below. 

The purple series of handbooks comprises: 

IC01 Radio, audio and associated systems new issue 1986 
Bipolar, MOS IC01N 1985 

IC02a/b Video and associated systems new issue 1986 
Bipolar, MOS IC02Na/b 1985 

IC03 Integrated circuits for telephony new issue 1986 
Bipolar, MOS IC03N 1985 

IC04 HE4000B logic family new issue 1986 
CMOS IC4 1983 

IC05N HE4000B logic family - uncased ICs published 1984 
CMOS 

IC06N High-speed CMOS; PC74HC/HCT/HCU published 1986 
Logic family 

IC08 ECL 10K and 100K logic families New issue 1986 
IC08N 1984 

IC09N TTL logic series published 1986 

IC10 Memories new issue 1986 
MOS, TTL, ECL IC7 1982 

IC11N Linear LSI published 1985 

Supplement Linear LSI pub I ished 1986 
to IC11N 

IC12 12C-bus compatible ICs not yet issued 

IC13 Semi-custom new issue 1986 
Programmable Logic Devices (PLD) IC13N 1985 

IC14N Microprocessors, microcontrol!ers and peripherals published 1985 
Bipolar, MOS 

IC15 FAST TTL logic series new issue 1986 
IC15N 1985 

IC16 CMOS integrated circuits for clocks and watches first issue 1986 

IC17 Integrated Services Digital Networks (ISDN) not yet issued 

IC18 Microprocessors and peripherals new issue 1986* 

* The Microprocessors were included in handbook IC14N 1985, so IC18 will replace that part of 
IC14N. 

vi June 1986 



COMPONENTS AND MATERIALS (GREEN SERIES) 

The green series of data handbooks comprises: 

C2 Television tuners, coaxial aerial input assemblies, surface acoustic wave filters 

C3 Loudspeakers 

C4 Ferroxcube potcores, square cores and cross cores 

CS Ferroxcube for power, audio/video and accelerators 

C6 Synchronous motors and gearboxes 

C7 Variable capacitors 

CB Variable mains transformers 

C9 Piezoelectric quartz devices 

C11 Varistors, thermistors and sensors 

C12 Potentiometers, encoders and switches 

C13 Fixed resistors 

C14 Electrolytic and solid capacitors 

C15 Ceramic capacitors 

C16 Permanent magnet materials 

C17 Stepping motors and associated electronics 

C18 Direct current motors 

C19 Piezoelectric ceramics 

C20 Wire-wound components for TVs and monitors 

C22 Film capacitors 

July 1986 vii 
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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 preferred high-performance logic family of the 
BO's. We are proud to participate in and contribute to the dynamic growth of this product family. 

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% Vee range, for both AC and DC parameters. Additionally, DC 
specifications for VoH and Vol are provided over the 5% Vee range. 

This 1986 FAST Data Manual consolidates 1984 Volumes 1 and 2, updates a large number of 
data sheets which were previously "preview" or "preliminary", and adds many newly defined 
products. 

Other 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 

• A new 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 autiJOrized 
distributor for the latest technical information. 

In addition to FAST, Signetics Standard Products Division offers the industry's broarJcst lir0 of 
commercially available Logic Products, spanning a wide speed/power spectrum from 100K/ 
10K ECL to 74HC/HCT CMOS, including industry standard families such as 4000 Series 
CMOS, 74, 74LS, 74S, BT, and 8200 Logic. 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 

TM FAST is a trademark of Fairchild Semiconductor Corporation 

xi 
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xii 

Product Status 

Fonnative or In Design 

Preproductton Product 

Full Production 

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

This data sheet contains Final Specifications. Signetics 
reserves the right to make changes at any time without 
notice in order to improve design and supply the best 
possible product. 
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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 1 OK EGL, 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 7 4S types, but offer dissipa
tion 3-4 times lower and higher operating 
speeds. Existing systems can achive 
much lower power and improved perfor-
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Figure 1. The Speed/Power Spectrum 
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mance by replaceing the 7 4S 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 
variaton with temperature or supply volt
age than existing TTL logic families. 
Signetics guarantees all AC parameters 
under realistic system condi
tions - across the supply voltage spread 
and the temperature range, and with 
heavy 50pF output loads. 

The use of high-capacitance PNP inputs 
has been avoided, and clamping diodes 
have been added to both the inputs and 
outputs to prevent negative overshoots. 
High input breakdown voltages allow 
unsued inputs to be tied directly to Vee 
without pull-up resistors. 

Vee 

Figure 2. Basic FAST Gate 

xvii 

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

FEATURES 
• 3ns propagation delays 

• 4mW/gate power dissipation 

• Guaranteed AC performance over 
temperature and extended V cc 
Range: 5V t 10% 

• High impedance NPN base input 
structure on many types for 
reduced bus loading in LOW state 
(l1L = 20µA) 

• Standard TTL functions and 
pinouts 

• Replacement lor "S" types ... 1/4 
the power 

• Designer's choice for new 
system designs 
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Ordering 
Information 

Signencs comrnerc1a1 ~-A:::> 1 proout.:ts are generally available in both standard dual-iH-!tne and 
surface mounted options. The ordering code specifies tE:mperature range, device number, and 
package style as shown below. For commercial product, the standard temperature range is 0-
700C. Available package options are shown on individual data sheets in the "Ordering Code" 
block. For surface mounted devices the S.0. plastic dual-in-line package is supplied up to and 
including 28 pins. t.uove 28 pins, the plastic leaded ct1ip carrier is utilized. 

A wide variety of tunctions and par.kage options is available for military products. lnfvrrnation 
on military products is available from tt1e nearest Signetics sales office, sales representative, or 
authorized distributor. The Signetics Military Products Data Manual contains specit1cat1ons, 
package, and ordering 1nformat1011 to1 all military grade products. 

ORDERING CODE EXAMPLES 

N 

tJ 

74F240 ---r 

TEMPERATURE 
RANGE 

Commercial 
Range 
O"C to 70"C 

M11itary Range 
-55'~C to 125c:C 

xix 

I 

N 

1 

DEVICE 
NUMBER 

Packag<? Style 

Device Number 

-.--~--·-·Temperature Range 

N 
D 

A 

PACKAGE STYLE 

Plastic DIP 
Plastic S.O. DIP 
(surface mounted) 
Plastic Leaded Chip Camer 

See Mil!ta1·y Products Uata Manual 
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DEVICE 

----·-----------

DESCRIPTION 
AVAILA· 
BILITY 

74FOO Quad 2-lnput NANO Gate A 
1--------+--------------t------I 

74F02 Quad 2-lnput NOR Gate A 

74F04 Hex Inverter A 
- ---------~--

74F08 Quad 2-lnput AND GATE A 

74F10 Triple 3-lnput NANO Gate A 

74F11 Triple 3-input AND Gate A 

74F13 Dual 4-lnput NANO Schmitt Trigger A 

74F14 Hex Schmitt Trigger A 

74F20 Dual 4-lnput NANO Gate A 

74F27 Triple 3-lnput NOR Gate A 

74F30 8-lnput NANO Gate A 

74F32 Quad 2-lnput OR Gate A 

74F37 Quad 2-lnput NANO Buffer A 
1-----+- ----·----1------j 

74F38 Quad 2-lnput NANO Buffer, OC A 
1------+-- -------------+-------i 

74F40 Dual 4-lnput NANO Buffer A 

74F51 Dual 2-Wide 3-lnput, 2-Wide 2-lnput A 
AND-OR Invert Gate 

74F64 4-2-3-2 Input AND/OR Invert Gate A 
f--------c ----+----~ 

74F74 Dual D-Type Flip-Flop A 
f---------+-·---·---------------+---------

74 F83 4-Bit Binary Adder with Fast Carry 1 H 86 
1----------·---~------------------+---·---i 

74F85 4-Bit Magnitude Comparator A 
-----------+------l 

74F86 Quad 2-lnput Exclusive-OR Gate A 

74F109 Dual JK Flip-Flop A 

74F112 Dual JK Flip-Flop 1H 86 
1------+---------·-----------+---·----

74F113 Dual JK Flip-Flop 1H 86 
1-------+---

74F114 Dual JK Flip-Flop 1 H 86 

74F125 Quad Bulfer, 3-State A 
------------

74F126 Quad Buffer, 3-State A 
~----t--------~-----------t----~--

74F132 Quad 2-lnput NANO Schmitt Trigger A 
------+------ j-----

74F138 

74F139 
f------

74F148 

1-of-8 Decoder/Demultiplexer A 

Dual 1-of-4 Decoder/Demultiplexer A 
------------+-------! 

8-Bit Priority Encoder A 
f------+---------------------+--------j 

74F151 8-lnput Multiplexer A 
·--

74F153 Dual 4-lnput Multiplexer A 

r 7 4F157 Quad 2_-_l_n_p_u_t_M __ ul_ti_p_le_x_e_r -------+-----A __ _, 

74F158 Ouad 2-lnput Multiplexer A 

1H 86 
-~ 

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

DEVICE DESCRIPTION 

74F161A 4-Bit Binary Counter, Asynch Reset 

74F162A BCD Decade Counter, Synch Reset 

74F163A 4-Bit Binary Counter, Synch Reset 

74F164 8-Bit SIPO Shift Register 

74F166 8-Bit Serial/Parallel-In/Serial-Out 
Shift Register 

AVAILA
BILITY 

A 

1H 86 

A 

1H 86 

A 

74F168 4-Bit Up/Down Decade Counter (3-State) 1H 86 
1-------+----------------+-----~ 

74F169 4-Bit Up/Down Binary Counter (3-State) 1H 86 
·--------;---------; 

74F174 Hex D-Flip-Flop with Common Master A 
Reset 

74F175 Quad D Flip-Flop with Common Master A 
Reset 

[-------·-+-------------------+------; 
74F181 4-Bit Arithmetic Logic Unit 

7 4F182 Carry Lookahead Generator 

74F189 4-Bit Random Access Memory (3-State) 

7 4F190 Up/Down Decade Counter 

74F191 Up/Down Binary Counter 

74F192 Up/Down Decade Counter 

74F193 Up/Down Binary Counter 

74F194 4-Bit Bidirectional Universal Shift 
Register 

A 

A 

2H 86 

1H 86 
--

1H 86 

1H 86 

1H 86 

A 

r-----~---·---------·----·-----t---~ 

74F195 4-Bit Parallel Access Shilt Register A 
!------+------ -~ 

74F198 8-Bit Bidirectional Universal Shift 1H 86 
Register 

74F199 8-Bit Parallel-Access Shift Register 1H 86 

74F240 Octal Inverting Bus/Line Driver (3-State) A 

74F241 Octal Bus/Line Driver (3-State) A 
1-----+----

74F242 Quad Bus Transceiver (3-State) A 
.-----; 

74F243 Quad Bus Transceiver (3-State) A 
r------t---------------t----1 

74F244 Quad Bus/Line Driver (3-State) A 

74F245 Octal Bus Transceiver (3-State) A 

74F251 8-lnput Multiplexer (3-State) A 
r-------t------ ---------,----~ 

74F253 Dual 4-lnput Multiplexer (3-State) A 

7 4F256 Dual 4-Bit Addressable Latch A 
r------t-------------------i--·------c 

74F257 Quad 2-lnput Multiplexer (3-State) A 
1-----1----------·----·-----+------j 

74F258 Quad 2-lnput Multiplexer (3-State) A 
f----------f--------------------+-------4 

7 4F259 8-Bit Addressable Latch A 
-------"---;-------; 

74F260 Dual 5-lnput NOR Gate l A 
'----------+------------------~---~ ~F160A [BCD Decade Counter, Asynch Reset 

February 1986 1-3 
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DEVICE DESCRIPTION 
AVAILA
BILITY 

f-----+--------------------~-----~ 

74F269 8-Bit Up/Down Counter (3-State) A 
---·------~---·---< 

7 4F273 Octal D Flip-Flop A 
f-----4- -----+-----

74F280A 9-Bit Parity Generator/Checker A 

1 7 4F283 4-Bit Adder A 
r-------r--·----------------+-----1 

7 4F298 Quad 2-lnput Multiplexer A 

74F299 Octal Shift/Storage Register (3-State) A 
[---- j-----------------t--------j 

74F322 Octal Shilt/Storage Register (3-State) 1 H 86 

74F323 Octal Shilt/Storage Register (3-State) 1 H 86 

74F350 4-Bit Shifter (3-State) A r--- ______________________ ___, ___ _____, 
74F352 Dual 4-lnput Multiplexer (Inverted '153) A 

74F353 Dual 4-lnput Multiplexer (Inverted '253) A 
t----t--------------·--------+-----

7 4F365 Hex Buffer with Common Enable A 
(3-State) 

f----~-----------·--------------1------~ 
7 4F366 Hex Inverter with Common Enable A 

(3-State) 
r---· - -···-- - -·- ··------ ----·---·-----·--·-·---l----·----·-

74F367 Hex Buffer, 4-Bit and 2-Bit (3-State) A 
---[----- --t----

7 4F368 Hex Inverter, 4-Bit and 2-Bit (3-State) A 
r----·------------··---·------·,-----t 

74F373 Octal D Latch (3-State) A 
------t------- ------------------+-------

74F374 Octal D Flip-Flop (3-State) A 
[---- ---------r----

74F377 Octal D-Type Flip-Flop with Enable A 
r------+--------------------------- -----

7 4F378 Hex D Flip-Flop with Enable A 
;------- ----·-·-·--------------+------1 

7 4F379 Quad D Flip-Flop with Enable 

74F381 4-Bit Arithmetic Logic Unit 

A 
---1 

A !---- ______________ __, ___ _____, 

7 4F382 4-Bit Arithmetic Logic Unit A 
----- +------·----------------1-- -----

74F384 8-Bit Serial/Parallel Two's Complement 2H 86 
Multiplier 

t-----+------------------+-------1 
74F385 Quad Serial Adder/Subtracter 2H 86 

f-- -·--! 
74F395 4-Bit Cascadable Shilt Register (3-State) A 

74F398 4-Bit Flip-Flop, True and Complement A 
Outputs 

---[--- ·-~ ----
74F399 4-Bit Flip-Flop, True and Complement A 

Outputs 
r---·----r------------------+----1 

74F412 Multi-Mode Buffered Latch (3-State) 1H 86 
-----+--------·---------··---+---·-·-
7 4F432 Octal Multi-Mode Buffered Latch 1H 86 

7 4F455 Octal Buffer w /Parity Generator. A 
Checker 

-------+--------------------+----
74F456 Octal Buller w/Parity Generator A 

Checker 
----+----------------·----+-----4 
74F521 Octal Comparator 

74F524 

74F533 Inverting Octal D Latch (3-State) 
!-----+ 

74F534 Inverting Octal D Flip-Flop (3-State) A 
!------------·---------+-----~ 

74F537 1-of-10 Decoder, 3-State 1H 86 
---· r-------

74F538 1-ot-B Decoder, 3-State 1H 86 
-------" L---·------------------1 ---··---·---

DEVICE DESCRIPTION 
AV AILA-
BILITY 

74F539 Dual 1-of-4 Decoder, 3-State 1H 86 

74F540 Octal Inverting Bulfer, 3-State A 
j-----

74F541 Octal Buffer, 3-State A 

74F543 
I-

Octal Transparent Bidirectional Latch 1H 86 

74F544 Octal Transparent Bidirectional Latch 1H 86 

74F545 Octal Bus Transceiver (3-State) A 

74F547 Octal Decoder/DeMUX w/Address 1H 86 
Latches and Acknowledge 

74F548 Octal Decoder/DeMUX w/Acknowledge 1H 86 
--

74F563 Octal D Latch, 3-State 1H 86 

74F564 Octal D Flip-Flop, 3-State 1H 86 
r-

74F568 4-Bit Binary Up/Down Counter (3-State) 1H 86 

74F569 4-Bit Decade Up/Down Counter (3-State) 1H 86 

74F573 Octal D Latch, 3-State 1H 86 
---- -------
74F574 Octal D Flip-Flop, 3-State 1H 86 

t-- --
74F579 8-Bit Up/Down Counter, Common 1/0 A 

(3-State) 
-

74F588 GPIB Compatible Octal Transceiver A 

74F595 8-Bit Shilt Register with Output Latch 1H 86 

74F597 8-Bit Shift Register with Input Latch 1H 86 
--

74F598 8-Bit Shilt Register with Input Latch 1H 86 
-

74F604 Dual B-Bit Latch (3-State) A 
>-----+----------------·------1 -----

74F605 Dual 8-Bit Latch (QC) A 
t-·---

74F620 Octal Bus Transceiver (3-State) A 
t------+-------------------,--------

74F621 Octal Bus Transceiver (3-State) A 
f------<--------------·-1---------

7 4F622 Octal Bus Transceiver (QC) A 
>-----+-----------------------------! 

74F623 

74F630 

Octal Bus Transceiver (3-State) 

Memory Error Detector/Corrector 
(3-State) 

A 
--+----

2H 86 

74F631 Memory Error Detector/Corrector (QC) 2H 86 

74F640 Octal Bus Transceiver, Inverting, A 
(3-State) 

l------+---------------------1r------1 
Octal Bus Transceiver, OC ±J 
Octal Bus Transceiver, Inverting, OC A 

f-----+---------------------1 -
Octal Bus Transceiver and Register 1 H 86 

74F641 

74F642 

74F646 
(3-State) 

74F647 Octal Bus Transceiver and Register (QC) 1H 86 

74F648 Octal Bus Transceiver and Register 1 H 86 
(3-State) 

74F649 Octal Bus Transceiver and Register (OC) 1H 86 
r--------+-----·--------------t----·--

74F651 Octal Bus Transceiver and Register, 2H 86 
Inverting, 3-State 

r----t---------------------+----4 
74F652 Octal Bus Transceiver and Register, 2H 86 

1--______ _J_ ____ ~n:lnverting, 3-St~------ ___ _ 
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Inverting, OC 

AVAILA· 
BILITY 

2H 86 

-~:~IC: i---- -:~S-;~~~T~~ ----

---- - - -~------ ------------t-----j 
74F654 Octal Bus Transceiver and Register, 

Non-Inverting OC 
-- - -- -- --

74F655A Octal Inverting Buffer with Parity 
Generator-Checker (3-State) 

-·-----------------
74F656A Octal Butter with Parity Generator

Checker (3-State) 
--+--------·---~-----

74F657 Octal Bus Transceiver with Parity 
Generator-Checker (3-State) 

2H 86 

A 

A 

-·---- ----------·-------------------f------4 
74F673 16-Bit Serial-In/Parallel-Ou! Shift 1H 86 

Register (3-State) 
f-------+---------·------····---------+--------1 

74F674 16-Bit Parallel-In/Serial-Out Shift 
Register (3-State) 
--------------------+-

74F675 16-Bit Serial-In/Parallel-Out St1ift 
Register with SO Capability 

---+--------------·------------·---
74F676 16-Bit Parallel-In/Serial-Out Sl1ift 

Register with SO Capability 
r------r-----------------

1H 86 

1H 86 

1H 86 

74F764 Dual Port RAM Controller with Latch 2H 86 
·------------------

74F765 Dual Port RAM Controller without Latch 2H 86 
f------+----------------- ----------- --------· 

74F779 8-Bit Counter (3-State) 
r------+----------·-----------------

~:4F784 

74F821 

74F822 

8-Bit Serial/Parallel Multiplier 
(with Adder/Subtractor) 
------------· 

10-Bit Register, Non-Inverting 
--------------- ----+-
10-Bit Register, Inverting 

--+------·---~----·-··- - ---- ____ ,, ___ _ 
74F823 9-Bit Register, Non-Inverting 

A 

2H 86 

2H 86 

2H 86 

2H 86 

74F824 9-Bit Register, Inverting 2H 86 
--------------+-------< 

74F825 8-Bit Register, Non-Inverting 2H 86 
--------- -- ---- ----------1-------4 

74F826 8-Bit Register, Inverting 2H 86 
---------------------------------;------j 

l 7~~~-r_ 10-Bit Butter, Non-Inverting 2H 86 

FAST ORDERING INFORMATION 

DEVICE DESCRIPTION 
AVAILA
BILITY 

74F828 10-Bit Buffer, Inverting 2H 86 
·---------+-------! 

74F841 10-Bit Latch, Non-Inverting 2H 86 
r----------r------------------+------j 

74F842 10-Bit Latch, Inverting 2H 86 
l---------+---------- - --···---~------, 

74F843 9-Bit Latch, Non-Inverting 2H 86 
1-----+--------------------+---------j 

74F844 9-Bit Latch, Inverting 2H 86 
r----·----<------------------f-------1 

74F845 8-Bit Latch, Non-Inverting 2H 86 

74F846 8-Bit Latch, Inverting 2H 86 

74F861 10-Bit Transceiver, Non-Inverting 2H 86 
--------+-------1 

74F862 10-Bit Transceiver, Inverting 2H 86 

74F881 Arithmetic Logic Unit/Function 1 H 86 
Generator 

7 4F882 32-Bit Lookahead Carry Generator 1H 86 

74F1240 Octal Buffer, 3-State A 

74F1241 Octal Buffer, 3-State A 
1------+--------------·---j 

74F1242 Quad Transceiver, Inverting, 3-State A 
-------t----·---4 

74F1243 Quad Transceiver, 3-State A 
l------+----------------+-------1 

7 4F1244 Octal Buffer, 3-State A 

74F1245 Octal Bus Transceiver, 3-State 1H 86 
---------~f-------

74F3037 Quad 2-lnput 30D. Transmission Line A 
Driver 

-------r------------------- -- ·--~ 
74F3038 Quad 2-lnput Driver, Non-Inverting, OC A 

--------+--------------+-------__; 
74F3040 Dual 4-lnput 30D. Transmission Line 

Driver 

A 

74F30240 Octal Driver, Inverting, OC 1 H 86 
f-------+-----------------+-----~ 

74F30244 Octal Driver, Non-Inverting, OC 1 H 86 
r--------+------------------------

74F30245 Octal Transceiver, Non-Inverting, OC 1 H 86 
r--------+------------------r---------

74F30640 Octal Transceiver, Inverting, OC 1 H 86 
~------•-----------------~------~ 

.--------·---------------------------,------------------------~----------------

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV ±5%; TA=0°C to +70'C Vcc=SV ±10%; TA=-55°C to +125°C 
l-----------------------------------·-----+---------------------------1-----

Plastic DIP N74F- N 
------ ------------·- -----·---- -----·----f- -------------------------+-------------------~ 

Plastic N74F-D 
------·----------- ---- ------ --- --+-----· --------- -----+-----·-----------

Ceramic DIP S54F--F 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. LLCC is ceramic surface-mounted leadless chip carrier. 
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GATES 

FUNCTION 

Inverters 
Hex Inverter 
Hex Inverter Schmitt Trigger 

NANO 
Quad 2-lnput 
Triple 3-lnput 
Dual 4-lnput, Schmitt Trigger 
Dual 4-lnput 
8-lnput 
Quad 2-lnput, Schmitt Trigger 

AND 
Quad 2-lnput 
Triple 3-lnput 

NOR 
Quad 2-lnput 
Triple 3-lnput 
Dual 5-lnput 

OR 

!----
Quad 2-lnput 

Exclusive-OR 
Quad 

Combination Gates 

Function 
Selection 
Guide 

Dual 2-Wide, 2-lnput AND-OR-Invert 
4-2-3-2 Input AND-OR-Invert 

DUAL FLIP-FLOPS 

FUNCTION DEVICE NUMBER CLOCK EDGE 

D 74F74 _f 

JK 74F109 _f 

JK 74F112 L. 
JK 74F113 L. 
JK 74F114 L. 

MULTIPLE FLIP-FLOPS 
.----

FUNCTION DEVICE NUMBER RESET LEVEL 

Quad D 74F175 LOW 
Quad D with Enable 74F379 
Hex D 74F174 LOW 
Hex D with Enable 74F378 
Octal D 74F273 LOW 
Octal D, 3-State 74F374 
Octal D, 3-State 74F534 
Octal D with Enable 74F377 
Octal D, 3-State 74F564 
Octal D, 3-State 74F574 
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DEVICE NUMBER 

74F04 
74F14 

74FOO 
74F10 
74F13 
"14F20 
74F30 
74F132 

74F08 
74F11 

74F02 
74F27 
74F260 

74F32 

74F86 

74F51 
74F64 

SET 

LOW 
LOW 
LOW 
LOW 
LOW 

CLOCK EDGE 

s 
s 
s 
s 
_f 
_f 
_f 

s 
s 
_f 

------i 

----j 

--j 

··---1 

CL 

EtJR 
L 
L 
L 

L 

ow 
ow 
ow 

ow 

OUTPUT 

True Comp 
True Comp 
True 
True 
True 
True 
Comp 
True 
Comp 
True 
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OTHER REGISTERS, REGISTER FILES 

FUNCTION DEVICE NUMBER BITS SERIAL ENTRY PARALLEL ENTRY CLOCK 

Quad 2 Port 74F298 4X2 2D (mux) L_ 

Quad 2 Port 74F398 4X2 2D (mux) s 
Quad 2 Port 74F399 4X2 2D (mux) s 
10-Bit, Non-Inverting 74F821 10 2D s 
10-Bit, Inverting 74F822 10 2D s 
9-Bit, Non-Inverting 74F823 9 2D s 
9-Bit, Inverting 74F824 9 2D s 
8-Bit, Non-Inverting 74F825 8 2D s 
8-Bit, Inverting 74F826 8 2D s 

LATCHES 

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

Dual 4-Bit Addressable 74F256 LOW 1(L) True 
Dual 4-Bit Addressable 74F259 LOW 1(H) True 
Dual 8-Bit 74F604 True 
Dual 8-Bit 74F605 True 
Octal, 3-State 74F373 1(H) True 
Octal Inverting, 3-State 74F533 1(H) Comp 
Octal Transparent, Bidirectional 74F543 4(L) True 
Octal Transparent, Bidirectional 74F544 4(L) Comp 
Octal Transparent, Inverting, 3-State 74F563 1(H) Comp 
Octal Transparent, 3-State 74F573 1(H) True 
Multi-Mode Buffered, 3-State 74F412 LOW 1(L). 2(H) True 
Multimode Buffered 74F432 LOW Comp 
10-Bit, Non-Inverting 74F841 1(H) True 
10-Bit, Inverting 74F842 1(H) Comp 
9-Bit, Non-Inverting 74F843 LOW 1(H) True 
9-Bit, Inverting 74F844 LOW 1(H) Comp 
8-Bit, Non-Inverting 74F845 LOW 1(H) True 
8-Bit, Inverting 74F846 LOW 1(H) Comp 

MULTIPLEXERS 

FUNCTION DEVICE NUMBER ENABLE INPUT (LEVEL) SELECT INPUTS OUTPUT 

Quad 2-lnput 74F157 1(L) 1 True 
Quad 2-lnput 74F158 1(L) 1 True 
Quad 2-lnput, 3-State 74F257 1 True 
Quad 2-lnput, 3-State 74F258 1 Comp 
Dual 4-lnput 74F153 2(L) 2 True Comp 
Dual 4-lnput 74F352 2 2 Comp 
Dual 4-lnput, 3-State 74F253 2 True 
Dual 4-lnput, 3-State 74F353 2 2 Comp 
8-lnput 74F151 1(L) 3 True Comp 
8-lnput, 3-State 74F251 1 True Comp 

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-of-10 74F537 4 1(L), 1(H) 10(H) 
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) 
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BUFFERS, DRIVERS AND TRANSCEIVERS 

FUNCTION DEVICE NUMBER OUTPUT 

Quad 2-lnput NANO Buffer 74F37 Comp 
Quad 2-lnput NANO Buffer, OC 74F38 Comp 
Dual 4-lnput NANO Buffer 74F40 Comp 
Quad 2-lnput NANO Transmission Line Driver 74F3037 Comp 
Quad 2-lnput Transmission Line Driver 74F3038 True 
Dual 4-lnput NANO Transmission Line Driver 74F3040 Comp 
Octal Transmission Line Driver 74F30240 Comp 
Octal Transmission Line Driver 74F30244 True 
Octal Transmission Line Driver 74F30245 True 
Octal Transmission Line Driver 74F30640 Comp 
Octal Transceiver 74F621 True 
Octal Transceiver 74F623 True 
Octal Transceiver 74F641 True 
Octal Transceiver 74F642 Comp 
Octal Transceiver and Registers 74F647 True 
Octal Transceiver and Registers 74F649 Comp 
Octal Transceiver and Registers 74F653 Comp 
Octal Transceiver and Registers 74F654 True 

SHIFT REGISTERS 

FUNCTION DEVICE NUMBER BITS SERIAL ENTRY PARALLEL ENTRY CLOCK 

Serial-In/Parallel-Out 74F164 8 Dsa• Dsb s 
Serial-In/Parallel-Out Output Latch, 3-State 74F595 8 Ds s 
Serial-In/Serial-Out/Parallel-Out, 3-State 74F673 16 Sl/O L_ 

Serial-In/Serial-Out/Parallel-Out 74F675 16 D _n_ 
Serial-In/Parallel-In/Serial-Out, Parallel-Out 74F195 4 J,K 40 s 
Serial-In/Parallel-In/Serial-Out, Parallel-Out 74F598 8 Dso. Ds1 8 1/0 s 
Serial-In/Parallel-In/Serial-Out 74F674 16 Sl/O Sl/O, 160 L_ 

Serial-In/Parallel-In/Serial-Out 74F676 16 SI 160 s 
Serial-In/Parallel-In/Parallel-Out Shift Right, 3-State 74F395 4 Ds 40 s 
Serial-In/Parallel-In/Serial-Out, Parallel-Out, 3-State 74F322 8 Do, D1 8 1/0 s 
Serial-In/Parallel-In/Parallel-Out 74F194 4 Dsr• Ds1 40 s 
Serial-In/Parallel-In/Parallel-Out, Bidirectional 74F198 8 Dsr• Ds1 BO s 
Serial-In/Parallel-In/Serial-Out, Parallel-Out, 3-State 74F299 8 Dso, Ds7 8 1/0 s 
Serial-In/Parallel-In/Serial-Out, Parallel-Out, 3-State 74F323 8 Dso, Ds7 8 1/0 s 
Parallel-In/Serial-Out Input Latch 74F597 8 Ds SD s 
Parallel-In/Parallel-Out, 3-State 74F350 4 l_3-l+3 4Y 
Parallel-In/Parallel-Out, 3-State 74F604 16 A1 - As, B1 - Ba s 
Parallel-In/Parallel-Out, OC 74F605 16 A1 -As, B1 -Ba s 
Parallel-In/Parallel-Out, True and Complement Output 74F398 8 s loa - lod. l1a - l1d s 
Parallel-In/Parallel-Out 74F399 8 s loa - lod, l1a - l1d s 
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COUNTERS 

FUNCTION DEVICE NUMBER MODULUS PARALLEL ENTRY PRESETTABLE CLOCK EDGE 

Synchronous 74F160A 10 s x s 
Synchronous 74F161A 16 s x s 
Synchronous 74F162A 10 s x s 
Synchronous 74F163A 16 s x s 
Up/Down 74F168 10 s x s 
Up/Down 74F169 16 s x s 
Up/Down 74F190 10 A x s 
Up/Down 74F191 16 A x s 
Up/Down 74F192 10 A x s 
Up/Down 74F193 16 A x s 
Up/Down 74F269 8 s x s 
Up/Down, 3-State 74F568 10 s x s 
Up/Down, 3-State 74F569 16 s x s 
Up/Down 74F579 8 s (1/0) x s 
Up/Down, 3-State Multiplexed 74F779 8 s (1/0) x s 

THREE-STATE BUFFERS, DRIVERS AND TRANSCEIVERS 

FUNCTION DEVICE NUMBER OUTPUT 

Quad Buffer 74F125 True 
Quad Buffer 74F126 True 
Quad Bus Transceiver 74F242 Comp 
Quad Bus Transceiver 74F243 True 
Quad Bus Transceiver 74F1242 Comp 
Quad Bus Transceiver 74F1243 True 
Hex Buffer 74F365 True 
Hex Inverter 74F366 Comp 
Hex Buffer, 4-Bit and 2-Bit 74F367 True 
Hex Inverter. 4-Bit and 2-Bit 74F368 Comp 
Octal Buffer 74F240 Comp 
Octal Buffer 74F241 True 
Octal Buffer 74F244 True 
Octal Buffer 74F1240 Comp 
Octal Buffer 74F1241 True 
Octal Buffer 74F1244 True 
Octal Buffer with Parity 74F455 Comp 
Octal Buffer with Parity 74F456 True 
Octal Buffer with Parity 74F655A Comp 
Octal Buffer with Parity 74F656A True 
Octal Driver 74F540 Comp 
Octal Driver 74F541 True 
Octal Transceiver 74F245 True 
Octal Transceiver 74F545 True 
Octal Transceiver with IEEE-488 Termination Resistors 74F588 True 
Octal Transceiver 74F620 Comp 
Octal Transceiver 74F622 Comp 
Octal Transceiver 74F640 Comp 
Octal Transceiver 74F651 Comp 
Octal Transceiver 74F652 True 
Octal Transceiver with Parity 74F657 True 
Octal Transceiver/Register 74F646 True 
Octal Transceiver/Register 74F648 Comp 
Octal Transceiver 74F1245 True 
10-Bit Buffer 74F827 True 
10-Bit Buffer 74F828 Comp 
10-Bit Transceiver 74F861 True 
10-Bit Transceiver 74F862 Comp 
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PRIORITY ENCODERS 

FUNCTION DEVICE NUMBER INPUT ENABLE (LEVEL) INPUT /OUTPUT (LEVEL) 

8-to-3 74F148 LOW Active-LOW 

ARITHMETIC FUNCTIONS 

FUNCTION DEVICE NUMBER 

4-Bit ALU 74F181 
4-Bit ALU 74F381 
4-Bit ALU with Overflow Output for Two's Complement 74F382 
ALU/Function Generator 74F881 
4-Bit Binary Full Adder with Ripple Carry 74F83 
4-Bit Binary Full Adder with FAST Carry 74F283 
Lookahead Carry Generator 74F182 
Lookahead Carry Generator 74F882 
Quad Serial Adder/Subtractor 74F385 

COMPARATORS 

FUNCTION DEVICE NUMBER 

4-Bit Comparator 74F85 
8-Bit Comparator 74F521 
8-Bit Register Comparator 74F524 

PARITY 

FUNCTION DEVICE NUMBER 

9-Bit Odd/Even Parity Generator /Checker 74F280A 

SPECIAL FUNCTIONS 

FUNCTION DEVICE NUMBER 

16-Bit Error Detection 74F630 
16-Bit Error Detection/Correction Circuit 74F631 
64-Bit RAM 74F189 
8-Bit Serial Multiplier with Adder /Subtractor 74F784 
Dual Port RAM Controller with Refresh 74F764 
Dual Port RAM Controller without Latch 74F765 
8-Bit Serial/Parallel Two's Complement Multiplier 74F384 
2-Bit Serial/Parallel (with Adder/Subtractor) 74F784 
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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 as evaluated 
with a thorough product characterization and 
quality process. The capabilities of our manu
facturing process are measured and the re
sults evaluated and reported through our 
corporate-wide QA05 data base system. The 
SURE (Systematic 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 
product-related 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 105 A/cm2 . 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 
limits. Such extensive characterization data 
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also provides a basis for ide11tifyin9 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 wel! 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. 

QA05 - 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 QA05 reports EPQ 
(Estimated Process Quality) and AOQ (Aver·· 
age Outgoing Quality) results for electrical, 
visual/mechanical, hermeticity, and docu
mentation audits. Data from this system is 
available on request. 

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

The SURE 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-

2-3 

µle;:. die seieded lhctl reprt!Sent 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: 
TJ ~ 1 SO"C, 1000 hours, static biased or 
dynamic operation, as appropriate (worst 
case bias configuration is chosen) 

• High Temperature Storage: T.J ~ 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 compiled periodically 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. 

Included in the engineering process are: 

• Evaluation and qualification of new or 
changed materials, assembly/wafer-tab 
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 de
partments. These engineering units provide a 
service to our customers who desire detailed 
failure analysis support, who in turn provide 
Signetics with the technical understanding of 
the failure modes and mechanisms actually 
experienced in service. This information is 
essential in our ongoing effort to accelerate 
and improve our understanding of product 
failure mechanisms and their prevention. 

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 which 
are derived from quality products can 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 un
its, 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. For example, in 1978 a program to 
reduce electrically defective units for a major 
automotive manufacturer improved outgoing 
quality levels by an order of magnitude. 

In 1980 we recognized that in order to 
achieve outgoing levels on the order of 
1 OOPPM (parts per million), down from an 
industry practice of 1 O,OOOPPM, we needed 
to supplement our traditional quality programs 
with one that encompassed all activities and 
all levels of the company. Such unprecedent-

r 
Defactive Parts per Million 
In Thousands 

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, from a program that would effect a total 
cultural change within Signetics in our attitude 
toward quality. 

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. 
Today, many major customers no longer test 
Signetics circuits. Incoming product moves 
directly 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 report a significant improvement in overall 
quality (see Figure 1 ). 
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~---------------0-""'°' . Figure 1. Signetics Quality Progress 
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Figure 3. Lot Acceptance Rate from Signetics Vendors 

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 
Signe tics 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 by all technical and 
administrative functions equally. 

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. 

2 



Signetics Logic Products 

Quality And Reliability 

-100 .-~~~~~~~~~~~~~~~~~~~~ 

90 

80 

70 

80 

so 

40 

30 

20 

10 

1980 1981 1982 1983 

Figure 2. Performance to Schedule On-Time Delivery 

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 
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· 
uct. A separate corporate-level group pro
vides direction and common facilities. 
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Quallty and Reliability Functions 

• Manufacturing quality control 

• Product assurance testing 

• Laboratory facilities - failure 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, writ~ 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 
know about them so we can eliminate their 
causes. Here are some ways we can help 
each other: 
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• 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 right 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. Key changes included such things as 
implementing 100% temperature testing on 
all products as well as upgrading test han· 
dlers to insure 100% positive binning. Some 
of the other changes and additions were to 
tighten the outgoing QA lot acceptance crite
ria 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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SCANNING ELECTRON MICROSCOPE CONTROL 

Wafers are sampled daily by thlJ Quality Control Laboratory from each fabrication area and subjected to SEM 
analysis. This process control reveals manufacturing defects such as contact and oxide step coverage in the 
metahzat1on process which may result in early failures. 

DIE SORT VISUAL ACCEPTANCE 

Product is inspected for defects caused during fabrication, wafer testing, or the mechanical scribe and break 
operation. Defects such as scratches, smears and glassivated bonding pads are included in the lot 
acceptance criteria. 

PRE-SEAL VISUAL ACCEPTANCE 

Product is inspected to detect any damage incurred at the die attach and wire bonding stations. Defects such 
as scratches, contamination and smeared ball bonds are included in the lot acceptance criteria. 

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 
elimination of any remaining cavity moisture. 

TEMPERATURE CYCLING 

Using MIL-STD-883 Method 1010.1 Condition C devices are cycled from co1d to hot temperatures imposing a 
very severe stress which weakens loose bonds and package seals without degrading good devices. A 
loosened bond is later detected during 100% electrical tests. 

SEAL TESTS 

Hermetic package seal integrity is ensured by 100% gross leak testing. 

100% ELECTRICAL TEST 

Every device is tested for functional and AC/DC parameters at high temperature with guard bands to assure 
performance to data sheet limits. 

BURN IN (SUPR II LEVEL B OPTION) 

Devices are burned in for 21 hours at 155°C maximum junction temperature. 

SYMBOL 

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

VISUAL 

All products are 100% visually inspected per the requirements specified in Signetics or customer documents. 

100% PRODUCTION ELECTRICAL TESTING 

Every device is tested for functional and AC/DC parameters at 25°C with guard bands to assure 
performance to data sheet limits. 

FINAL QUALITY ASSURANCE GATE 

The final QA inspection step guarantees that the specified mechanical and electrical AOL's have been met. 
Every shipment is sealed and identified by QA personnel. 

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 
our 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 our customers see. 
The meaning of Quality is more than just 
working circuits. It means commitment to On 
Time Delivery at the Right Place of the Right 
Quantity of the Right Product at the Agreed 
Upon Price. 
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Figure 5. Logic Products AOQ (Average Outgoing Quality) 
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INPUT STRUCTURES 
There are six types of input structures that 
are commonly employed in TTL families: 
diffusion diode, Schottky diode, multiple emit
ter, Schottky-diode cluster; PNP, and NPN. 
Each of these is discussed below. Some of 
them are not used in FAST circuits for rea
sons which are discussed. 

Th.; diffusion diode input is most often used 
with FAST circuits. The input diode is labeled 
as 111 in Figure 1. There can be more than 
one uf them if NANO logic is to be performed. 
In tho oxide-isolated processes these are 
base cullector diffusions. Each input pin also 
has a S< t 1ottky clamp diode 02. This diode is 
standard for most TTL circuits, and is includ
ed to lirrnl negative input voltage excursions 
that are yenerally the result of inductive 
u11dershoot. 

Vee 

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 02. At OV the current flows from 
V cc through R 1 and 01 to the pin. Switching 
from a logic LOW level to a logic HIGH level 
occurs when the input pin voltage rises high 
enough to force the current from the 01 path 
lo the 04 - 02 - 01 path. This happens when 
the base voltage of transistor 03 is at three 
base-emitter drops (3VsE), and the pin is at 
2VsE. which is the standard FAST threshold 
switching voltage. At this voltage the input 
current is very small, just the leakage currents 
of diodes 01, 03 and clamp diode 02. The 
current remains at this small, positive value 
until breakdown voltage is reached. 

Transistor 03 and resistor R2 provide a 
current gain by increasing the amount of 
current available to 02 and 01 when the pin 
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voltage is high. R3 bleeds current off the 
base of 02 to pull it low when the pin voltage 
is low. 03 speeds up this process during the 
HIGH-to-LOW pin transition. When the 
switching transients are over, D3 is reverse 
biased. 

INPUT VOLTAGE (V) 

200 

Figure 2. Static Diode Input Fum:;;:J"' 
Of Voltage VS Current 

--· -·------

The current of Figure 2 is scaled for the case 
where the pin is required to pull down a single 
10KQ resistor R1 (20µA maximum in the 
HIGH state and 0.6mA maximum 1n 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 R 1 is less than 1 OKQ, which will 
be the case if the capacitance at the base of 
the transistor 03 is too large for the required 
switching speed. In this event, the actual 
number of Uls is listed for each input in the 
specification sheet for the part. Note that a 
UL as defined here is less than the normally 
defined Schottky TTL Unit Load; the correla
tion is one Schottky Unit Load= 1.67 ULs. 
This is an important point to remember for 
fan-in and fan-out calculations in systems that 
mix FAST with other TTL families. 

The Schottky diode input is shown in Figure 
3. Its function is much the same as the 
diffusion diode input, except that the switch
ing threshold voltage is lower by the Schottky 
diode forward drop, about 500mV. Because a 
higher threshold voltage is usually advanta
geous from a noise-margin standpoint in high
speed systems, the Schottky diode input is 
not normally used with FAST. 
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Vu:..: 

f.lf H1 R2 

01 

0 ~--:!'<}- - f:~"'-.k 01 
02 ·1 

I 

-~ ,; 
I 

L_F~~·~- 3. Scho!tky Diu<le Input 

The rnult1p!e-•:w1itter input is :::;j iown in Hg urn 
4. Its function is also much tile same as the 
diffusion diode input, Out with thi;:: base-efT!it..· 
ter junction used inst;,ad 01 tile base-colleclo:
junction. In some ff)t.pects this is a better 
choice ·for higli--sµeed logic, but it has om~ 
serious limitation which 1s lhe emitter-base 
breakdown volta~JO tt1a! ;11ay lie a.~ hJv11 a.'i. SV. 
This low bri:;akduwn allows a higi1 !rr~1ut \~ur

rent to flow through the 02 ·- Q 1 riaee emitter 
path which cannot be limited to an accept
able value with a series resistc11 

[}-ri-t "-K· qJ" '- i 

Figure 4. Multiple-Emitter input I 
·-------·---···-- ·---···· -·---·-- -------~~.! 

,-- .:·l ,_r.]"' 

1 ~1~-;~:r f:._a'--ti' 
T00420M 

Figure S. Diode Cl~_:'.:er Input 
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The diode cluster input (Figure 5) looks like a 
multiple-emitter input, except that its break
down voltage is higher because separate 
Schottky junctions are used instead of a 
transistor. It has limited use in FAST circuits. 

The PNP input (Figure 6) in various forms has 
found wide acceptance in low power Schottky 
logic because it provides a high-impedance 
input which is desirable in some applications. 
It has not been used in FAST circuits because 
the early oxide isolated processes do not 
provide a fully suitable PNP device. This is not 
the case now, particularly with new processes 
aimed at relatively large chips, which may use 
the PNP input for those applications where 
input current must be very low for input 
voltages that may exceed Vee- The PNP 
transistor 03 is fabricated with the P-type 
substrate as the grounded collector, the N
type Epi as the base, and the P-type normal 
base diffusion as the emitter. The process 
must be tailored to provide a suitable current 
gain for this vertical structure and must have 
provision to remove the considerable sub
strate current without an appreciable rise in 
substrate voltage. 03 functions as an emitter 
follower for pin voltages low enough to pro
vide an emitter-base forward bias. This oc
curs at an emitter voltage below the 3VsE 
value provided by the 03 - 02 - 01 stack, 
and gives the desired 2VsE pin threshold. At 
pin voltages above this value, 03 turns off 
and the current through R 1 is directed to 
02 - 01 through 03. The Schottky diode 02 
speeds up the HIGH to LOW transition if the 
pin voltage falls more rapidly than the base of 
02; otherwise, 02 is off. In comparison with 
the NPN input, the PNP input has: 1) lower 
input current above Vee 2) higher input cur
rent above threshold, 3) a slower sw~ching 
speed, and 4) a larger pin transition current. 
The first trait may be advantageous in some 
applications. The last three traits are general
ly not advantageous. 

Vee 

Figure 6. PNP Input 

The NPN input is shown with two variations in 
Figures 7a and 7b. It has limited use in 
standard TTL circuits, and is used in selected 
FAST devices, especially where its superior 
high-impedance input characteristics are use-
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ful. A typical plot of static input current versus 
input voltage is shown in Figure 8. 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 OV to threshold, and the controlled 
increase of input current above Vee- In Figure 
7a Ref 2 is set to 2VsE plus one Schottky 
drop. 

Vee 

R3 

03 
REF2 

Figure 7a. NPN Input 

Vee 

Figure 7b. NPN Input 

When the pin voltage is negative, the large 
negative clamp current is supplied through 
the clamp Schottky diode 03.. For positive 
voltages, from OV to the switching threshold 
of 2VsE. 01 is off, and the input current l1L is 
very small, just the leakage current of 01, 02, 
and 03 with low reverse bias. As the input 
voltage rises above 2VaE• 01 turns on and 
the current that had been flowing through 04 
now flows through 01, and blocking Schottky 
diode 01 to Vee- The value of this current is 
determined by the current source transistor 
02 with its base connected to voltage refer
ence V cs. 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 0.1 mA to 
1.0mA. The pin must supply only a small 
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fraction of this bias current, the ratio of 01 
collector current to base current being the 
bipolar (3 factor. Typically, 11H base input 
current is less than 20µA in the voltage range 
from OV to Vee- 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. 

1200 

" ~ 600 

~ 400 

~ 

" ~ z 

-0.2 

INPUT 
BREAKDOW"j 

---------r 
te 

INPUT VOLTAGE (V) 

Figure 8. NPN Input Characteristics 
(Not To Scale) 

In normal operation, the pin voltage will be 
limited in the negative direction by the diode 
clamp 03, and will be less than Vee in the 
positive direction. The actual input voltage 
may exceed V cc for three reasons: there may 
be inductive overshoot in badly terminated 
systems; the V cc 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 Vee. part of the 01 
collector current begins to flow from the pin 
through limiting resistor R1 and Schottky 
diode 02. The current from Vee through 01 
decreases by exactly this amount, since 02 is 
a constant current source. As the voltage 
continues to rise, 01 becomes reverse biased 
and prevents high currents flowing from the 
pin into Vee· All the 02 current flows into the 
pin through the R1 - 02 - 01 - 02 - R2 path 
to ground. As stated before, this current is 
typically small, in the range of 0.1 mA to 
1.0mA, and nearly independent of pin volt
age, as shown by the 11 plateau in Figure 8. 11 
provides a clamping action to ground for pin 
voltages in excess of V cc. and this is usually 
desirable to reduce overshoot. 

For the case where Vee is grounded or 
floating, the input current is nearly zero for 
positive voltages between zero and approxi
mately 7V. The conducting path through 
R1 - 02 - 01 is available, but the current 
source 02 will be shut off because, without 
V cc drive, the 02 base reference V cs will be 
at OV. This is a standard set up for incoming 
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inspection. For the incoming inspection test
ing case where Vee is connected to a 5V 
source the response is shown in Figure 8. 
The current remains on the 02-limited pla
teau until the pin voltage is high enough to 
cause non-destructive collector-emitter 
reach-through of 02. At this point. input 
current increases as the pin voltage rises, 
and R1 functions to limit this current and 
prevent damage to 02. 

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

Another advantage of the NPN input is its 
ability to interface on the chip to either a 
conventional TTL interior design, or to the 
increasingly popular current-mode interior 
logic. The conventional TTL interface is 
shown in Figure 7b. In this case the 02 
current source is designed to provide suffi
cient current to insure that in the LOW state, 
with current flowing through the R3 - D4 - 02 
path, the base-emitter stack of 03 - 04 is 
shut off. The 2VeE input threshold is set by 
the forward drops of 01, D4, 04 and 03. 

The current-mode logic interface is shown in 
Figure 7a. The output voltage is the drop 
across R3, and is referenced to Vee (or some 
on-chip regulated voltage lower than V cc) as 
is required for current-mode logic. For this 
case, voltage reference REF2 is normally 
fixed at 2VeE + 1 Schottky drop to provide a 
pin threshold voltage of 2VBE· 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 
base emitter drops, or it can be designed to 
reduce the sometimes undesirable tempera
ture variations of input threshold. 

INPUT CONSIDERATIONS 

Input Resistance 
Many standard TTL devices, and the majority 
of FAST devices available to date, have diode 
or equivalent input structures with static cur
rent functions similar to those shown in Fig
ure 2. At voltages above switching threshold 
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the input junctions are reverse-biased and 
sink very little current, typically less than a 
microampere. At voltages below threshold, 
the inputs supply current to a positive source, 
and TTL designs accomodate this with a 
driver that sinks current when its output is 
positive but low. The maximum current the 
diode-type input supplies 1n the LOW state 
occurs at maximum Vee with a minimum pull
up resistor value (all resistor values can vary 
due to process inconsistencies). This maxi
mum input current is specified to be less than 
600µA for the majority of FAST devices if the 
input voltage (ViN) is 0.5V. If a driver cannot 
sink the necessary current for a particular 
number of loads, the system designer must 
either add a buffer circuit designed to drive 
with higher current, or switch to loads that 
have high impedance NPN inputs. These are 
available on many Signetics FAST designs, 
and are specified to have input current less 
than 20µA over the full switching range from 
OV to Vee. Typical input current for the NPN 
structure at room temperature is less than 
1 µA below switching threshold voltage, and 
3µA above threshold. 

Input Capacitance 
Input capacitance, measured using a small
signal variation about a static DC operating 
point, is usually least for the NPN, next lowest 
for the diode, and highest for the PNP. 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, followed by the diode 
input, and then the PNP which is highest. The 
percentage differences for dynamic current 
tend to be larger than the respective differ
ences 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 
range in which they switch from one state to 
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the other, as shown by a static DC transfer 
function curve, is completed within about 
100mV of the 2VsE threshold. For a typical 
part at room temperature, VsE is about 
BOOmV, and the switching threshold is nomi
nally at 1.6V; the static transfer range uncer
tainty of about 1 OOmV 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. 
VeE 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 VsE· 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 v1L and ViH limits are O.BV and 
2.0V respectively ... a tight spec for ViH· 

HYSTERESIS CONSIDERATIONS 
The following discussion of hysteresis, DC 
noise margin, and AC noise immunity in high
speed TTL circuits is reprinted with the per
mission of Fairchild Camera and Instrument 
Corporation. 

The inclusion of hysteresis circuitry into a 
logic design has two basic aims: improved DC 
noise margin and improved AC noise immuni
ty. This is accomplished through the use of 
negative feedback which changes the input 
threshold of a device depending on its output 
state. Figure 9 shows an octal buffer design. 
Hysteresis is provided by circuitry 02, 03, 04 
and associated resistors and diodes. The 
output state is sensed by the voltage on the 
collector of 07. The positive input threshold is 
established by 

v, + ~ VsE(010) + V(R7) + VsE(05) 
+ VsE(01) - V(D2) 

and the negative input threshold is estab
lished by 

v,_ ~ VsE(010) + V(R7) + VsE(05) 
+ VsAr(02)- V(D2) 

From this we can see that the input hysteresis 
is: 

t.IR(R7) + VsE(01)-VsAr(02) 

These voltages are, of cours0, temperature 
dependent and do not track well. Propagation 
delay from input to output is typically 3.0ns at 
25°C but the propagation delay from input to 
threshold change is 6.0ns due to the low drive 

3 = 
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current levels of the hysteresis circuitny. The 
effects of this we will see later. 

The inclusion of hysteresis circuitny does 
improve the typical DC noise margin of FAST 
somewhat. Due to test difficulties, the hyster
esis threshold voltages arn not specified so 
the guaranteed DC nuise margins are no 
better than standard FAST inputs. In consid
ering the benefits of improved DC noise 
margin it is worthwhile to compare various 
TTL families. As Table demonstrates, the DC 
noise immunity of a standard FAST gate 
exceeds that of an LS gate with hysteresis. 

Table 
-------

'l.SOO 'LS240 'SOO 'FOO 

Typical Gate 
Input 
Threshold 1.0 1.5 1.3 1.6 Volts 

Typical DC 
Noise 
Margin* 0.7 1.2 1.0 1.3 Volts 

*logic LOW noise Margin, Typical Vol= 0.3V 

Before covering the effects of hysteresis on 
AC noise immunity, it is important to cover the 
topic of ground/Vee bounce since it plays an 
important role in the AC behavior of a logic 
gate. Ground bounce is a phenomenon where 
the internal ground of a device differs from 
that external to the device. It is proportional to 
output switching edge rate, output load and 
package inductance. As technology improves 
propagation delays decrease. For reduced 
propagation delay to be effective on voltage 
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ENABLE 

Figure 9. Enable 

switched technology (TTL structures) then 
edge rates must increase. Thus for a given 
package and load, faster edge rates generate 
more ground/V cc deviation. 

To quantify the situation, take a loaded bus
line driven from part way along the bus. The 
driver will see two stub lines in parallel which 
for this example has an effective impedance 
of 30'2. A FAST output will switch from 3.4V 
to 0.4V, a swing of 3.0V, in 2.5 to 3ns. This 
will result in an output current of 1 OOmA for 
the duration of the edge transition. All this 
current must flow in the ground lead of the 
package. A 20-pin plastic package has a 
ground/Vee pin inductance of 10nH (a ce-

OUT 

08 

GNO 

ramie package ground/Vee inductance is 
24nH). The ground pin of the chip will deviate 
from the external ground by: 

V = Ldl/dt 

For this example L = 10nH, di= 1 OOmA, and 
dt = 3ns. So V = 300mV. This voltage will 
move the chip ground as shown in Figure 10. 

The effects of hysteresis and ground bounce 
on AC noise immunity are best explained 
through a series of voltage waveforms. Figure 
11 shows ideal input and output waveforms. If 
all signals in a system environment were this 
clean, there would be little need for hysteresis 
circuitny. Figure 12 shows an input waveform 

~-~~l~~~~~~~--.,,..,...,-OU_T_P-UT~~~~~-
TIME (ns) 

1 l ./\. CHIP GROUND VOLTS-
1

+---""--+---:,v..-----

TIME (ns) 

Figure 10 
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with a kink in the threshold region caused by 
a poorly terminated line, and/or poor decou
pling at the driver. The double crossing of the 
input threshold has caused a glitch in the 
output waveform. Ideally, the incorporation of 
hysteresis circuitry in a receiver would im
prove AC noise immunity and prevent the 
glitched output by changing the input thresh
old as soon as the output begins to switch. 
However, Figure 13 shows that the change in 
input threshold occurs after the output begins 
to switch. 

We now need to consider the effects of 
ground/Vee bounce. Figure 14 shows the 
effect of a single output switching on internal 
threshold and output waveform. Comparing 
Figures 13 and 14 we see that output wave
form distortion is worse. This effect increases 
with multiple output switching until a limiting 
factor is reached. This limiting factor is 
caused by reduction of effective V cc to the 
chip, giving reduced output drive capability 
and reduced edge rates. The effective chip 
Vee self limits at approximately 2.6V. The 
edge rate to 1.5V can be predicted by the 
formula 

At= AIL 1/V 

where I = total of all output source and sink 
currents plus 5mA per output 
switching, 

L =ground or Vee inductance and 
V = voltage drop from nominal (i.e. 

5 -2.6 = 2.4V) 

There is yet another complexity in the interac
tion of ground bounce and hysteresis circuit
ry. It is possible that under the right set of 
conditions the output waveform can actually 
oscillate as a result of the internal feedback 
mechanisms and package inductances. With 
multiple outputs switching ground bounce can 
be sufficiently severe that a non-switching 
input can have its threshold, as referenced to 
the external ground, cross a high or low input 
condition and cause its output to glitch. Fig
ure 15 shows this effect when seven of the 
eight inputs receive the input shown in the 
upper trace. The center trace shows the 
output to be expected at the seven switching 
outputs; the bottom trace shows the effective 
input threshold against high and low levels. 
As can be seen, this crosses both high and 
low input levels and under these circumstanc
es this output would most likely glitch. 

Conclusions 
DC noise margins for standard FAST input 
structures equal that of older TTL technolo
gies which incorporate hysteresis circuitry. 
Further, increasing AC noise margin is incon
sistent with other goals in a high-speed TTL 
family. It is therefore necessary to prevent 
input waveform distortion in threshold regions 
through proper circuit design in high perfor
mance bus environments. 
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The incorporation of hysteresis circuitry into 
high performance TTL logic provides few user 
benefits and can actually create more system 
problems that it solves. The added circuitry 
consumes power, slows down logic delays 
and increases input loading. Input hysteresis 
is also very difficult to test on high-speed 
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automatic production test equipment, thus 
adding to product cost. 

Because of these disadvantages, Signetics 
has designed hysteresis only into devices 
which are specifically designated as Schmitt 
Triggers. These parts are the 74F13, 74F14, 
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and 74F132. All other part types have elimi
nated hysteresis as a design feature. 

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 
simply stand off ESD without some structure 
punching through or breaking down. The 
necessary condition for survival when this 
occurs is that the energy dissipation in any 
volume of the chip must be kept low enough 
that neither the silicon nor the interconnect
ing metal can melt. This can be accomplished 
in two ways: the breakdown voltage should 
be as low as practical, consistent with normal 
circuit operation, and the energy should be 
dissipated in as large a volume as is possible. 
Circuit components that are particularly sensi
tive to charge damage must be protected by 
structures that are less fragile. All Signetics 
FAST parts are designed with these require-
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ments in mind, and although, as a rule of 
thumb, a sophisticated oxide isolated process 
used to fabricate these parts tends to be 
more ESD damage-prone than a junction 
isolated process, 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 may 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 1 OOOV, and 
discharge is usually limited by relatively high 
series resistance. In the second case, volt
ages 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 set-ups, and parts are designed 
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in a way to improve survival for both ESD 
conditions. 

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

Circuits with diode inputs have a positive 
voltage breakdown in the relatively high range 
of from 1 sv 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 pins. 

NPN inputs are designed to have low holdoff 
voltage for positive voltages in excess of V CC· 
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. 

An additional input structure is available for 
environments where high positive voltages 
can occur even after a circuit is connected to 
a PC board. Designed specifically to limit 
overshoot in transmission line systems, these 
inputs have a hard clamp to ground at a 
voltage slightly above V cc Max. Because this 
clamping action occurs at low voltage, and 
because the clamp is designed to handle high 
current, the ESD sensitivity is minimal; the 
input is as rugged as a standard TTL output. 

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 cc. 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 3VeE 
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above ground ... a VsE above threshold. The 
input voltage will fall about 1 V per 0.1 mA of 
current that is capacitively coupled from an 
adjacent LOW-going pin. Since pin-to-pin in
put capacitance is in the order of one pF for 
an IC in a PC environment, an adjacent pin 
falling at 1.0V ins 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 STAGES 
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 two categories, based 
on output drive capability; the normal output 
stage, and the buffer driver which can supply 
approximately twice as much current. 

Both normal drivers and buffers may be 3-
State, which means that, in addition to LOW 
and HIGH states, they can be forced to a 
high-impedance OFF state as a third possible 
choice. This allows multiple 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 16. 

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 CL, which is generally 
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Figure 16. Output Stage Basic Components 

one of the major factors that influence switch
ing speed. 

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

·PULL-UP DRIVERS 

Open Collector 
The simplest pull-up driver consists of no 
more than a fixed pull-up resistor tied to Vee. 
For this case, the control stage interacts only 
with the pull-down driver. In the LOW state, 
this must sink the current from both the pull
up resistor and load. In the HIGH state, the 
pull-up resistor must supply all of the load 
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-collector." 
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 tree in the sense that 
no additional components 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 V cc. a voltage higher than that 
obtainable with a standard Darlington totem
pole pull-up. 
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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 dr[ve sinks the termination current 
through the line at relatively low chip power 
dissipation whEln it is on. When it is turned off, 
the line pulls the output l1igh, 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 1 ns 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 or the c~1ip to pull the load low. 

The list of available Signetics parts designed 
for low impedance terminated driver applica
tions includes the 74F3037, 74F3038, and 
7 4F3040 which are all avai~able in 20 pin 
packages with center power pins and multiple 
Vee and Ground pins to reduce inductance 
related ground noise to an acceptable level. 
Octal and open collector options are in de
sign and will be available in 1986 in 24 pin 
Slim DIP packages. 

Standard Darlington 
Most FAST pull-up drivers use dual transis
tors, connected as shown in Figure 1 ?a, with 
the emitter of the first device Qb delivering 
current to the base of the driver Oa. This 
configuration is called a Darlington circuit and 
provides a composite current gain nearly as 
large as the product of the current gains of Ob 
and Oa. 

The major advantage of the Darlington pull 
up, as compared to the open collector, is that 
the pin is actively pulled high by the emitter
follower action of a. 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 Qb are low, so that the voltage drop 
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For tt1e case where the pi!I voltage is high, 
t!1e p~1ase-·splitt::~r transistor Oc is oH, and the 
base of Ob is pulled high by resistor Re· Tt1e 
current w~1ich flows through Re is just suffi
cient to provide base drive to 0 0. The base 
voltage ot ob will be just ,;lightly below v cc, 
and the output pin vo\t.::agn will be less than 
t!iis by the sum ot tho V8r d•ops ol Ot and 

both of wilich are on. Most of the base 
current tor Oa and the curre1t t!1rougt: pu!l·
rlown rnsistor is S(ipp1ied trom Vee 
thro!igh Fia and Ob. Ob has a Schottky clamp 
to prevent saturF!tion when the current 
through Ra is !mge. Resistm F-ia limits the 
amount of current flowing trom Vee lhrougl1 
0 8 to va!ue small enouql 1 that wi!! not be 
damaged if the output pin is accidentally 
grounded for a short period of tirne 1 his short 
circuit output current c.:i.iled l·:>s- and its 
value is approx!rnate!y the maxmmm cunnnt 
available to charge tbe output capacitance at 
the beginning of a l.OW-to+l!GH transition. 
Ttle minimum current available when the pin 
has reached the minimum gua1 anteed high 
voltage VoH is called output l1igh current 
OoH), and is specified to be either 1 rnA or 
3mA, depending on the type of driver. The 
maximum output voltage that the pull-up driv
er can achieve occurs at maximum Vee, and 
at high temperatures with corresponding low 
values of transistor V8f and higt1 current gain. 
Conversely, the minimum high voltage occurs 
at !ow Vee and low tRmperatures. 

In the LOW state, the pull-down driver Od is 
on and the pin voltage is the Od saturation 
voltage VsAT· Oc is on and its collector 
resistor Re is pulled down to VsE + VsAT; the 
VsE of ad, VsAT of Oc. ob is also on, with its 
emltter at V SAT, and the current through Rb is 
low. The base-emitter voltage of Oa is nearly 
zero and 0 3 is olL 

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-
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eratior1 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
tllrough 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 Vee and 
ground. Assuming the pull-down is off, the 
LOW-to-HIGH tr,ansition speed is governed 
by: 1) the rate at which Re can pull-up the 
base of 0 0; 2) the amount of pin current 
required to drive the load and charge the load 
capacitance; 3) the value of Ra; 4) the physi
cal size and current gain of Oa; and 5) the 
amount of Oa base drive current that is lost 
through Rb to ground. The amount of Rb drive 
current lost can be reduced by connecting Rb 
to the output pin instead of ground, and tt1is is 
done In a number of FAST parts. For this 
case, the static current through Rb with the 
pin high is less than if Rb Is grounded, but 
switching feed-through current spike for a 
HIGH-to-LOW transition may be increased 
because Rb cannot effectively pull-down the 
base of Oa 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 t11is happens, Oa and Ob do not have 
sufficient base-emitter drive to keep them on. 
If tt1e pin voltage rises significantly above 
V c;c, Oa will begin to leak current into V CC· 

For the case where Rb is tied to the pin 
instead of ground, the reverse transistor ac
tion of 0 8 allows a high pin-to~Vcc current. 
This is not usually a problem in normal 
operation, but should be avoided In system 
appl!cations where the V cc pin rnay be inten
tionally grounded. 

3-State 
f'or all 3-State FAST parts, the leakage paths 
lo a grounded V cc pin are blocked with 
Schottky diodes. A typical 3-State pull-up is 
shown in Figure 17b. Sa is the series Schottky 
blocking diode. 3-State Schottkys S11 and S12 

serve to simultaneously turn off the pull-up 
and pull-down drivers. The 3-State control is 
active when it is pulled low to within VsAT of 
ground. In this state it sinks all the available 
drive current for Ob and Oe, and pulls their 
bases down to (VsAT + Vschottky), which is 
essentially one VsE· The voltage drop across 
Re is large and 3-State power dissipation Is 
typically high. Oa and Ob are off for normal 
TTL voltage ranges of the output pin; a 
negative undershoot large enough to drive 
the pin about one VsE below ground will allow 
them to turn on and supply current from V cc; 
this action aids the clamping Schottky diode 
in preventing the pin voltage from falling 
lower. 
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Vee 

l i Figure 17b. Basic 3-State Pull-Up 
~------ ----------

PULL-DOWN DRIVERS 
The basic FAST pull-down is shown In Figure 
18. Od Is the pull-down driver transistor, a big 
Schottky-clamped device capable of sinking 
large currents. Cd is the stray base-collector 
capacitance of Qd and its unavoidable pres
ence has an important effect on the perfor
mance of the pull-down driver. Oe is tile 
Schottky·-clamped phase splitter. It functions 
as a current-limited, low-impedance driver for 
Oct when the logic input voltage V1N is high, 
and as an inverting driver for pull-up ob by 
virtue of the current through Re when V1N is 
low and Oc is off. Zd is the pull-down imped
ance network which insures that Oct is off 
when V1N is low. 

r-----~-" ~ --
PIN 

f 
l "'"" ~'5"'"""'•" 
Switching to the logic I OW state occurs when 
V1N is larger than the VsE drops of Oc plus Oct, 
both of which are on. Part of the total emitter 
current available from Oc comes from Re, 
which has a voltage drop of Vee -
VsE -VsAT· The remainder of the Oc emitter 
current is supplied through Its base Schottky 
clamp or by other components not shown in 
Figure 18 but discussed in the section on 
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control components. A portion of the total 0 0 

emitter current is lost in the pull-down net
work Zd; the remainder is available as base 
current for pull-down driver Od- The amount 
of current Od can sink depends on its base 
drive, its current gain, and its collector volt" 
age. This current is specified on a per-part 
basis 1n the data sheets at output low voltage 
(VOL) of 0.5V. The current which Qd can sink 
in the switching range with the pin voltage at 
2.5V is called available current (IAvd. and is 
usually at least ?OmA for FAST. The manner 
in which this current varies as the pin voltage 
decreases from 2.5V to VoL is not specified 
as a FAST family parameter, since it is 
critically dependent on circuit design for a 
particular part, bu+. is included as a specifica
tion for selected parts, especially those tai
lored to drive transmission lines. Several 
innovative circuit improvements that increase 
IAvL by increasing the drive current for Qd are 
shown in Figures 19a and 19b. Speed-up 
Schottky diodes S51 and Ss2 have been 
added to the standard pull-down circuit as 
shown in Figure 19a. Both are reverse-biased 
and off in the HIGH state, since Re pulls the 
collector of Oe nearly to V cc- Both connect 
the collector of Oe to nodes that need to be 
discharged during a HIGH-to-LOW transition, 
S51 to the base of Oa, S52 to the pin. They will 
conduct if these node voltages are higher 
than VBE + VsAT + Vseho11ky· or approximately 
2VBE; they are quite effective above 2VBE· 
Other networks are available which function 
down to lower voltages; these are especially 
useful for transmission line drivers. Figure 
19b shows a dynamic kicker that gives an 
impulse of current which is especially useful 
in discharging high capacitive loads. 

The network of elements labeled Zd in Figure 
18 is the pull-down impedance which insures 
that Od is off when the value of V1N falls 
below 2VBE· When the voltage at the base of 
Od is being pulled high by Oe or low by Zd, the 
output pin voltage responds by moving in the 
opposite direction. This produces a change in 
voltage across Cd, which is the sum of the 
base voltage change and the collector volt
age change, so the amount of charge re
quired by Cd is magnified by a factor which is 
larger than unity. 

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

Vee 

Vee 

.. 

a 

b 

Figure 19 

The simplest Zd element is a resistor R,1 tied 
to ground, as shown in Figure 20a. It will pull 
the base of Qd all the way down to OV if V1N is 
less than one VBE· This provides good immu
nity to coupled noise, but slows down the 
HIGH-to-LOW pad transition somewhat be
cause the base of Qd must rise a full VsE 
before the output can begin to change. The 
value of Rz1 needs to be relatively large to 
prevent a serious loss of base drive current 
when Qd is on, which makes it easier to 
capacitively couple voltage spikes to the base 
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of Qd and, in part, nullifies the good noise 
immunity the full VsE swing provides. 

The addition of a series Schottky diode 
solves most of the problems. This is shown in 
Figure 20b. The Qd base voltage cannot pull 
below a Schottky drop, so the switching 
speed is unimpaired. The value of RZ2 can be 
less than Rz1 for the same current when the 
base is high, so the effect of coupled charge 
is less and the noise margin is acceptable. 

Figure 20b 

The circuit of Figure 20c is standard with 
many TTL families. It pulls the base of Qd 
down even less than does Rz2 - Sd2. but it 
has a relatively high dynamic impedance and 
is somewhat noise sensitive. It has the 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, it is 
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. 

PIN 

Figure 20c 

Figure 20d shows a popular dynamic circuit 
that is used in conjunction with a resistor or 
squaring circuit pull-down, and which insures 
that Cd cannot couple enough charge to the 
base of Qd to slow down a LOW-to-HIGH 
transition. In operation, as the emitter of Oct 
rises, charge is coupled through C24 into the 
base of Oz4 which turns on and shunts the 
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Miller current flowing through Cd to ground. 
When the transition is finished, the current 
through Cz4 stops and 0 24 turns off. When 
the HIGH-to-LOW transition of Qb occurs, Cz4 
discharges through Sd4· Because Oz4 re
duces the problems associated with Miller 
current, the circuit is called a "Miller Killer." 

Vee 

Figure 20d 

Figure 20e shows an active pull-down for the 
base of Qd. The drive for Q25 (not shown) 
must be generated from the same signal that 
drives the base of Oe. When Oe is on, Ozs 
must be off and when Oe is off, 0 25 turns on 
to hold the base of Qd low. The impedance is 
very low, eliminating the capacitive-coupling 
noise problem. 

ACTIVE 
PULL OFF 

Figure 20e 

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

3-State Control Drivers 
The normal TTL 3-State scheme is shown in 
Figure 17b. The 3-State control voltage in the 
OFF state is high enough that S11 and S12 are 
reverse-biased; in the active state the control 
voltage is low, usually V sat• so that the 
a. - Qb base emitter stack is off, as is the 
Oe - Qd stack. In the 3-State mode, Re is 
dissipating maximum power. Blocking 
Schottky diode Sa prevents current from flow
ing backwards through Oa if the Vee pin is 
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grounded; the output pin high voltage can be 
about 4.5V before there is any significant 3-
State leakage current. The only exception to 
this general rule with FAST is for the diode 
input transceiver function, where the same 
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 2VsE if it is floating. NPN input trans
ceivers have n.ormal low 3-State leakage. 

There are several innovative improvements to 
the basic 3-State circuit, as shown in Figure 
21. The addition of inverter Oe2 - Re2 with a 
blocking Schottky Se2 allows the addition of 
feedback diodes S51 and S52 to increase IAvL; 
Se2 cannot be included in series with Re1 
because its forward voltage drop would lower 
V rn+ 3-State power is not increased, since 
only one Re1 is pulled low. The current 
through Oe2 is available as added base drive 
to Qd, so nothing is wasted. An additional 
transistor may be paralleled with Oe1 and Oe2 
to control an active pull-down version of 
impedance zd which, discussed in a previous 
section, eliminates the Miller turn-on problem 
of Qd. 

Ice Considerations 
There is no formal family specification that 
limits the amount of Vee current a FAST 
circuit may draw during turn-on as Vee rises 
from zero to 4.5V. However, for most new 
designs, and especially for circuits that have 
high Ice requirements, an effort has been 
made to limit maximum turn-on Ice to 110% 
of lccmax· This precaution prevents an unde
sirable system situation where the Vee power 
supply is large enough to drive the devices, 
but can't power them up. The major compo
nent of turn-on current is Vee to ground feed
through of output stages. Unless specific 

Vee 

steps are taken to prevent it, the pull-up 
Darlington turns on if V cc is greater than 
2V8E, and remains on until the on-chip volt
age is high enough to set the phase splitter 
solidly in one or the other of its two states. 
The solution is to incorporate extra circuit 
components that will set the phase splitter at 
voltages nearly as low as 2V8 E, or turn off the 
top device with a separate 3-State type struc
ture which activates at low Vee voltages and 
becomes inoperative when Vee is high. 

The amount of current that can be fed from 
an output pin back into a grounded V cc pin, 
or through the chip to ground for an open V cc 
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 
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 V cc rises. This means that V cc can 
be turned on or off at will in the system to 
conserve power, and bus voltages will not be 
affected. Parts with this capability are identi
fied in the specific data sheets. 

GROUND VOLTAGE AND 
OTHER NOISE PROBLEMS 

Ground Voltage As A Serious 
Problem 
Excessive ground noise voltage in a system 
usually produces serious degradation of 

Figure 21. Improved 3-State Circuit 
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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 in systems that 
have been carefully designed at the PC board 
level. Well planned layout is vital, and multi
layer boards with ground and Vee planes are 
often necessary. Great care must be taken to 
insure adequate bypassing for V cc- The prob
lems are not trivial, but they can be solved 
satisfactorily to yield systems whose perfor
mance 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 be proportional to the log of 
dimensions: a change of a factor of ten in 
spacing tends to change inductance by only a 
factor of two. 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 Vee to ground. They can be minimized in 
one of two ways: drive the devices such that 
one is turned off before the other can turn on, 
as is done in the new Signetics 30!1 drivers 
(74F3037, 74F3038, and 74F3040 are avail
able now and octal versions are due in 1986); 
or, more commonly, drive them together, but 
very fast, so the feed-through current can 
flow for only a short time. 

Although most ground noise results from 
ground inductance, resistance also contrlb-
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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 simplest derivation 
predicts. 

The load capacitor C and its discharge path 
are shown in Figure 22. The capacitor has 
been previously charged to a positive voltage, 
and is discharging through pull-down transis
tor Qd and lead ground inductance Lg. As the 
current changes, it develops a ground voltage 
V g across Lg that is equal to the product of Lg 
times the rate at which it changes. 

Figure 22 

The discharge current Id will vary with time; 
starting from zero, it will increase to a maxi
mum value, and then eventually return to 
zero. There are an infinite number of ways Id 
can vary, depending on how the transistor 
allows charge to flow at any instant in time, 
but each of the possible current-vs-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 V g across the inductor at 
any instant in time will be determined by the 
slope of the current-vs-time curve, that is, by 
the rate at which current is changing. The 
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unique curve that has the required area and 
minimum slope is triangular, as shown in 
Figure 23. The ground voltage for this case is 
a square wave as shown in Figure 24. It will 
be positive while the current is increasing, 
and negative when the current is decreasing. 

The equations of interest in estimating Vy 
are: 

T 
Charge = Q = CV = I MAX2 

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

2 IMAX L 
=---

T 
Combining the two equations to eliminate 
IMAX gives: 

4CVL 
Vg=7 

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

DISCHARGE 
CURRENT 

Figure 23 

j---Tl~E ---I 

Figure 24 

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 
1 OnH, the minimum ground voltage will be: 

4 x 50 x 10-12 x 3 x 10 x 10-9 

Vg = (2 X 10-9)2 

= 1.5V 
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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 25 
which shows an equivalent input and output 
stage. The equivalent input circuit is repre
sented by R1N and the four diodes 01 through 
04. These components establish an input 
switching threshold voltage of 2 VsE relative 
to chip ground. The on-chip voltage V1N 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 v1N that is actual
ly available is the difference between the 
input pin voltage VpiN and the total ground 
voltage noise V g· V 9 is the sum of the steady 
state voltage due to ground current flowing 
through R9, and the inductive voltage drop 
across L9. The inductive voltage is usually the 
larger of the two, and since it depends on 
current changes, it will have both positive and 
negative polarities for each switching cycle. 
This means that either LOW or HIGH input 
voltages which are too close to switching 
threshold will allow the noise margin to be 
exceeded, and if the ground voltage noise 
persists long enough, the input will switch 
erroneously. The result of this depends on 
the chip function. Combinatorial logic usually 
slows down or produces output glitches. 
Latches and flip-flops may be clocked inad
vertently, and stored data will be lost. Com
plex circuits that have multiple outputs may 
oscillate, particularly 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 O.SV 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 more 
difficult to determine for those circuits where 
an input change produces no output change, 
as is the case, 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 
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Figure 25. Equivalent Input And Output Stage 

may produce enough ground noise to distort 
the measurement, even if the output doesn't 
switch. 

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 
beginning of the discharge when currents 
tend to be high and voltage changes rapidly. 
As discharge continues, the available drive 
decreases, and currents increase less rapidly. 
Eventually the current begins to fall, and the 
ground voltage reverses polarity, which tends 
to limit the rate at which the current de
creases. If currents have been high, and the 
inductances are large, there may be substan
tial undershoot at the end of the switching 
cycle which can 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 
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backed up with actual analysis for any partic
ular application. 

Figure 26 

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 26. The scenario is that 
the output pin is LOW, but on the verge of 
switching HIGH, with V1N falling and 0 0 ready 
to turn off. A problem occurs if, at the instant 
before the pull-up transistor Oa turns on to 
pull the output pin high, the voltage from 
output pin to chip ground falls. This can 
happen as a result of inductive undershoot 
driving the output pin down, or by a rise in 
ground voltage caused by currents complete
ly unrelated to the output of interest. The low 
output-pin-to-chip-ground voltage pulls down 
the emitter of 0 0 through Schottky clamp 
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diode Sd, and if V1N is not low enough to 
counteract this, Oc will not turn off. The net 
result is that Re cannot rise, and the transition 
is delayed until the noise voltage from output 
to ground disappears. 

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

The first symptom of excessive V cc inductive 
voltage drop is a change in the edge rate for a 
low-to-high transition. This will decrease if the 
on-chip V cc falls, and increase if it rises. If the 
ground to Vee voltage falls below a minimum 
value, internal circuit delays or glitches can 
occur, and functions with flip-flops or other 
storage elements may lose data. As is the 
case with excessive ground noise, FAST 
circuits may break into relaxation oscillation. 

Because Vee to ground voltage must remain 
above a minimum value to avoid logic errors 
and glitches, it is absolutely vital that Vee to 
ground bypassing is adequate. This requires 
low inductance V cc and ground PC traces, 
and low inductance bypass capacitors. FAST 
parts are guaranteed to function properly for 
low Vee of 4.5V. This means that pin voltages 
must not fall below this value for any appre
ciable time ... fractions of nanoseconds; V cc 
system voltage should be close to the maxi
mum guaranteed value for safe system de
sign. 
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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, is not usually so grim. 

The standard 50pF load is a lot of capaci
tance, chosen so one can estimate the chip 
response for a single output switching under 
conditions that approach worst case. On a 
modern PC board a wire trace that has 50pF 
stray capacitance is several feet long and 
looks like a resistive delay line instead of a 
lumped capacitor. Extremely fast buffer driv
ers, with multiple ground and Vee pins 
brought out on the side of the package, are 
now available to drive low impedance loads 
on both PC boards and terminated back 
planes. These parts are equally useful as 
buffers to unload circuits that are especially 
sensitive to ground noise, such as octal 
latches and flip-flops. 

Traces on a PC card must be short to behave 
like lumped capacitance for an output stage. 
For this case, a major contributor to driver 
current is the load presented by the input 
stages of the 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 
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current available to a static DC load, which is 
the guaranteed data sheet value. 

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

Some of the standard TTL functions have 
been paralleled with equivalent DIP parts with 
side pin-out of both ground and V CC· This is 
accomplished either by rotating the die 90° in 
the package, or by shifting the ground and 
Vee bonding pins from their corner locations 
on the die. The parts are not, of course, pin
for-pin replacements of the equivalent func
tions, but the ground and V cc inductances 
are about one-half as large as for the corner
pin 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 ringin~ 
during 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, Vee. and signal lead inductance. If 
one is careful with PC design and layout, and 
chooses components wisely, FAST systems 
deliver performance second to none in the 
TTL world. 
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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 tPLH and tPHL for the most significant 
data path through the part. 

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

The typical Ice current shown in that same 
specification block is the average current (in 
the case of gates, this will be the average of 
the lccH and lccL currents) at Vee= 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 is "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 IEEE 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 limits to which the part can be 
subjected without damaging it ... there is no 
implication that the part will function at these 
extreme conditions. Thus, specifications such 
as the most negative voltage that may be 

applied to the outputs only guarantees that if 
less than -0.5V is applied to the output pin, 
after that voltage is removed, the part will still 
be functional and its useful life will not have 
been shortened. 

Input and output voltage specifications in this 
table reflect the device breakdown 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 it sets the conditions under which the 
limits set forth in the DC Electrical Character
istics table and AC Electrical Characteristics 
table will be met. Another way of looking at 
this table is to think of it not as a set of limits 
guaranteed by Signetics, but as the condi
tions Signetics uses to test the parts and 
guarantee that they will then meet the limits 
set forth in the DC and AC Electrical Charac
teristics tables. 

Some care must be used in interpreting the 
numbers in these tables. Signetics feels 
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 V1H and V1L can be tested by the user 

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

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

PARAMETER 74F UNIT 
--·--·---·----·---· 

Vee Supply voltage -0.5 to +7.0 v 
-------------·-···--··-------· 

V1N Input voltage -0.5 to +7.0 v 
·-·-- ·-----··----· 

l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +5.5 v 
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 Oto 70 •c .. _____ w--•------• 
Storage temperature range -65 to +150 ·c 

-
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with parametric test equipment ... if V1H and 
V1L are applied to the inputs, the outputs will 
be at the voltages guaranteed by DC Electri
cal Characteristics table. There is a tendency 
on the part of some users to use V1H and V1L 
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 V1H and V1L 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, V1H and V1L should never be used in 
testing the functionality of any FAST part 
type. For these types of tests, input voltages 
of +4.5V and O.OV should be used for the 
HIGH and LOW states, respectively. 

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. 
VoH. for example, is guaranteed to be no less 
than 2.7V when tested with Vee= +4.75V, 
V1H = 0.6V across the temperature range of 
o•c to + 70"C, and with an output current of 
loH = -1.0mA. In this table, one sees the 
heritage of the original junction-isolated 
Schottky family ... VoL = 0.5V at loL = 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 imped
ance of an output in the HIGH state is 
generally much higher than in the LOW state, 
more noise immunity in the HIGH state is 
needed. This is because the noise source 
couples noise onto the output connection of 
the device - that output tries to pull the noise 
source down by sinking the energy to ground 
or to Vee. depending on the state. The ability 
of the output to do that is determined by its 
output impedance. The lower half of the 
output stage is a very low-impedance transis
tor which can effectively pull the noise source 
down. Because of the higher impedance of 
the upper stage of the output, it is not as 
effective in shunting the noise energy to Vee. 
so that an extra 0.4V of noise immunity in the 
HIGH state compensates for the higher im
pedance. The result is a nice balance of sink 
and drive current capabilities with the opti
mum amount of noise immunity in both 
states. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Min 

Vee Supply voltage 4.5 

V1H HIGH-level input voltage 2.0 

V1L LOW-level input voltage 

l1K Input clamp current 

VoH HIGH-level output voltage Open collector 

Standard 

loH HIGH-level output current 3-State 

Buffers 

Standard 

loL LOW-level output current 3-State 

Buffers 

TA Operating free-air temperature 0 
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VoH and VoL values may vary depending on 
whether 5% or 10% Vee swings are speci
fied. The type of output structure - standard, 
3-State, or buffer will also affect the value of 
VoH and VoL· Generally, as the output current 
and V cc variations increase, the guaranteed 
minimum VoH decreases and the maximum 
VoL increases. Signetics specifies and tests 
VoH and VoL for both 5% and 10% Vee 
swings. 

Ii. 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 11 vary according to the type of input 
structure being tested. Diode inputs are test
ed with Vee= MAX and 7.0V at the input. 
NPN inputs are tested with Vee= O.OV and 
7.0V at the input. It is necessary to turn Vee 
off for the NPN input test to measure leakage. 
Otherwise, the current source is on and the 
leakage is undetectable. When 11 is being 
measured on transceiver 1/0 pins, both Vee 
and the input voltage are 5.5V. The reduced 
input voltage is necessary because of the 
output structure connected to the input struc
ture. Output structures break down sooner 
than input structures and ii is impossible to 
test the input without testing the output also. 

11H for both Diode and NPN input structures is 
less than 20µA typically. 11L is less than 20µA 
for NPN inputs and less than 600µA 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 is 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. 

74F 
UNIT 

Norn Max 

5.0 5.5 v 
v 

0.8 v 
-18 mA 

4.5 v 
-1 mA 

-3 mA 

-15 mA 

20 mA 

24 mA 

64 mA 

70 •c 
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For transceiver 1/0 pins the outputs are in the 
HIGH impedance state when the inputs are 
tested. Therefore, a maximum of 50µA extra 
leakage is allowed and combined with the 11H 
and l1L values. These tests are called 
l1H + lozH and l1L + lozL to more accurately 
describe the true measurement being made. 

loZH is tested with set-up conditions that 
would put the output in the HIGH state if it 
were not in the 3-State high impedance 
condition. lozL is similar except the set-up 
condition is for the LOW state. 

loH is tested only on open collector outputs 
as a leakage test for the lower output transis
tor structure. Both V cc and VoH are at the 
same value so that there is not a current path 
to or from Vee 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, los was an attempt to reassure the user 
that if a stray oscilloscope probe accidentally 
shorted an output to ground, the device would 
not be damaged. In this manner, an extremely 
long time was associated with the los test. 
However, thermally-induced malfunctions 
could occur after several seconds of sus
tained test. 

Over a period of time, los became a measure 
of the ability of an output to charge line 
capacitance. Assume a device is driving a 
long line and is in the LOW state. When the 
output is switched HIGH, the rise time of the 
output waveform is limited by the rate at 
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which the line capacitance can be charged to 
its new state of VoH· At the instant the output 
switches, the line capacitance looks like a 
short to ground. los is the current demanded 
by the capacitive load as the voltage begins 
to rise and the demand decreases. We now 
reach the critical point in our discussion. The 
full value of los need only be supplied for a 
few hundred microseconds at most, even 
with 1.0µFd of line capacitance tied to the 
output, a load that is unrealistically high by 
several orders of magnitude. 

The effect of a large los surge through the 
relatively small transistors that make up the 
upper part of the output stage is not seri
ous -AS LONG AS THAT CURRENT IS 
LIMITED TO A SHORT DURATION. If the 
hard short is allowed to remain, the full 108 
current will flow through that output state and 
may cause functional failure or damage to the 
structure. A test-induced failure may occur if 
the los test time is excessive. As long as the 
los condition is very brief, 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 los reflect the conditions that 
the part will see in the system - full 108 
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. 
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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, tht tesi: (.0r1ditiu11s a.rt! luii11t:n 
defined by the AC set-up requirements (see 
Table 5) - this is generally the case with 
counters and flip-flops where set-up 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 1 ns for FAST devices, it will increase 
several ns for standard Schottky devices. 

The load resistor of 500!1 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. 

4 
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DC ELECTRICAL CHARACTERISTICS 

LIMITS2 
SYMBOL PARAMETER1 CONDITIONS2 UNITS Vcc 4 

Min Typ3 Max 

Recognized as a HIGH 
V1H Input HIGH voltage signal over recommended 2.0 v 

V cc and TA range 

Recognized as a LOW 
V1L Input LOW voltage signal over recommended 0.8 v 

V cc and TA range 

V1K Input clamp diode voltage l1N=-18mA -1.2 v MIN 
(Vco) 

Std.5 
±10% loH=-1mA 2.5 3.4 v MIN 

±5% loH=-1mA 2.7 3.4 v MIN 

±10% loH=-3mA 2.4 3.3 v MIN 
VoH Output HIGH voltage 3-State 

±5% loH =-3mA 2.7 3.3 v MIN 

±10% loH=-15mA 2.0 3.1 v MIN 
Buffers 

±5% loH = -15mA 2.0 3.1 v MIN 

Std.5 
±10% loL = 20mA 0.35 0.5 v 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 v MIN 

±10% loL =48mA 0.35 0.5 v MIN 
Buffers I 

±5% loL = 64mA 0.40 0.55 v MIN 

Diode inputs V1N = 7.0V 100 µA MAX 

11 
Input HIGH current 

NPN inputs V1N = 7.0V 100 µA o.ov 
breakdown test 

Transceiver 1/0 pins V1N = 5.5V 1.0 mA 5.5V 

l1H Input HIGH current V1H = 2.7V n(20) µA MAX (20µA x n HIGH U.L.) 

Diode inputs V1L = 0.5V n(-0.6) mA MAX 
(-0.6mA X n LOW U.L.) 

l1L Input LOW current 
V1L = 0.5V 

NPN inputs (-20µA X n LOW U.L.) 
n(-20) µA MAX 

l1H + Input HIGH current (1/0 pins) V1H = 2.7V n(20) 
µA MAX 

lozH (20µA x n HIGH U.L.) +50 

Diode inputs V1L =0.5V n(-0.6) mA MAX 
l1L+ Input LOW current (-0.6mA X n LOW U.L.) 

lozL (1/0 pins) 
NPN inputs V1L = 0.5V n(-20) 

µA MAX 
(-20µA X n LOW U.L.) -50 

lozH 3-State OFF current HIGH VouT = 2.7V 50 µA MAX 

lozL 3-State OFF current LOW VouT= 0.5V -50 µA MAX 

loH Open-collector output leakage VoH =4.5V 250 µA MIN 

loss 
Output short-circuit Std.5 3-State VouT= ov -80 -150 µA MAX 

current Buffer driver VouT= ov -100 -225 µA 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 Vee= +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 las. 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 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, las test should be performed last. 
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AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 

"Testing and Specifying FAST Logic.") 

74F 

TA= +25°C TA= 0°C to +10°c 

PARAMETER TEST CONDITIONS Vee= +5.0V Vee= +5.0V ± 10% 
UNIT 

CL= 50pF CL= 50pF 
RL = 500!1 RL = 500!1 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 6, 'F374 100 70 MHz 

tPLH Propagation delay 
Waveform 1, 'F373 

3.0 9.0 11.5 5.0 13.0 
tPHL Latch enable to output 2.0 4.0 7.0 3.0 8.0 

ns 

tPLH Propagation delay 
Waveform 4, 'F373 

3.0 5.3 7.0 3.0 8.0 
trHL Data to output 2.0 3.7 5.0 2.0 6.0 

ns 

tPLH Propagation delay 
Waveform 6, 'F374 

4.0 6.5 8.5 4.0 10.0 
tPHL Clock to output 4.0 6.5 8.5 4.0 10.0 

ns 

tpzH Enable time to HIGH level Waveform 2, 
'F373 2.0 5.0 11.0 2.0 12.0 
'F374 2.0 9.0 11.5 2.0 12.5 

ns 

tpzL Enable time to LOW level Waveform 3, 
'F373 2.0 5.6 7.5 2.0 8.5 
'F374 2.0 5.3 7.5 2.0 8.5 

ns 

tPHZ Disable time from HIGH level Waveform 2, 
'F373 2.0 4.5 6.5 2.0 7.5 
'F374 2.0 5.3 7.0 2.0 8.0 

ns 

tplz Disable time from LOW level Waveform 3, 
'F373 2.0 3.8 5.0 2.0 6.0 
'F374 2.0 4.3 5.5 2.0 6.5 

ns 

NOTE: 
Substract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F 

TA=+25°C TA= 0°C to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= +5.0V ± 10% 

UNIT 
CL= 50pF CL= 50pF 
RL = 500!1 RL = 500!1 

Min Typ Max Min Max 

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

6.0 6.0 
tw(L) 6.0 6.0 

ns 

t5 (H) 
Set-up time, data to latch enable Waveform 5, 'F373 

2.0 2.0 
t5(L) 2.0 2.0 

ns 

th(H) 
Hold time, data to latch enable Waveform 5, 'F373 

3.0 3.0 
th(L) 3.0 3.0 

ns 

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

7.0 7.0 
tw(L) 6.0 6.0 

ns 

t5(H) 
Set-up time, data to clock Waveform 7, 'F374 

2.0 2.0 
t5(L) 2.0 2.0 

ns 

th(H) 
Hold time, data to clock Waveform 7, 'F374 

2.0 2.0 
th(L) 2.0 2.0 

ns 
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TEST CIRCUITS AND 
WAVEFORMS 
The 50on load resistor, RL 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 
tPHL would vary slightly with duty cycle, de
pending on how long the output voltage was 
allowed to rise before switching to the LOW 
state. Perhaps, more importantly, the soon 
resistor to ground can be a high-frequency, 
passive probe for a sampling scope, which 
costs much less than the equivalent high
impedance probe. Alternatively, the soon 
load to ground can simply be a 450n resistor 
feeding into a son coaxial cable leading to a 
sampling scope input connector, with the 
internal son termination of the scope com
pleting the path to ground. Note that with this 
scheme there should be a matching cable 
from the device input pin to the other input of 
the sampling scope; this also serves as a 
son termination for the pulse generator that 
supplies the input signal. 

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

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 tPLH 2 or HIGH 
for tpHL 2). 

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

More importantly, from the system 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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Vee 

Your 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

Figure 1. Test Circuit For Totem-Pole Outputs, 74FOO 

PULSE 
GENERATOR 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 
tpLz closed 
QC closed 
All other open 

DEFINITIONS 

vcc t..-o1.ov 

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

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 

of pulse generators. 

Figure 2. Test Circuit For 3-State And Open-Collector (OC) Outputs 

Good, high-frequency wiring practices should 
be used in constructing test jigs. Leads on the 
load capacitor should be as short as possible 
to minimize ripples on the output waveform 
transitions and to minimize undershoot. Gen
erous ground metal (preferably a ground 
plane) should be used for the same reasons. 
A Vee bypass capacitor should be provided at 
the test socket, also with minimum lead 
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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 IMAX· Two pulse genera
tors are usually required for testing such 
parameters as set-up time, hold time, recov
ery time, etc. 
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AC WAVEFORMS 

D 

E 

Waveform 1. Latch Enable To Output Delays 
And Latch Enable Pulse Width 

OE ~-:~-Z-L-------------~:~LZ 

Waveform 3. 3·State Enable Time To LOW Level 
And Disable Time From LOW Level 

Waveform 5. Data Set-up Hold Times 

Dn 

CP 

Q 

OV 

Waveform 2. 3-State Enable Time To HIGH Level And 
Disable Time From HIGH Level 

Waveform 4. Propagation Delay Data To Q Outputs 

CP 

On 

Waveform 6. Clock To Output Delays And 
Clock Pulse Width 

Waveform 7. Data Set-up And Hold Times 
NOTE: For all waveforms, VM = 1.5V. 

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

Figure 3. AC Waveforms For FAST 74F373, 74F374 
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DC SYMBOLS AND flow out of a device. All current limits are Clock input for predictable parlor-

DEFINITIONS specified as absolute values. mance. Above this frequency the 
Ice Supply current: The current flow- device may cease to function. 

Voltages - All voltages are referenced to ing into the Vee supply terminal of tPLH Propagation delay time: The time 
ground. Negative-voltage limits are specified the circuit with specified input con- between the specified reference 
as absolute values (i.e., -1 OV is greater than ditions and open outputs. Input points on the input and output 
-1.0V). conditions are chosen to guarantee waveforms with the output chang-
Vee Supply voltage: The range of pow- worst-case operation unless speci- ing from the defined LOW level to 

er supply voltage over which the lied. the defined HIGH level. 
device is guaranteed to operate Input leakage current: The cur - tPHL Propagation delay time: The time 
within the specified limits. rent flowing into an input when the between the specified reference 

V1KMax Input clamp diode voltage: The maximum allowed voltage is ap- points on the input and output 
most negative voltage at an input plied to the input. This parameter waveforms with the output chang-
when the specified current is forced guarantees the minimum break- ing from the defined HIGH level to 
out of that input terminal. This pa- down voltage for the input. the defined LOW level. 
rameter guarantees the integrity of l1H Input HIGH current: The current IPHZ Output disable time from HIGH 
the input diode intended to clamp flowing into an input when a speci- level of a 3·State output: The 
negative ringing at the input termi- lied HIGH-level voltage is applied delay time between the specified 
nal. to that input. reference points on the input and 

V1H Input HIGH voltage: The range of l1L Input LOW current: The current output voltage waveforms with the 
input voltages recognized by the flowing out of an input when a 3-State output changing from the 
device as a logic HIGH. specified LOW-level voltage is ap- HIGH level to a high-impedance 

V1HMin Minimum Input HIGH voltage: plied to that input. "off" state. 
This value is the guaranteed input lo Output current: The output current lpLZ Output disable time from LOW 
HIGH threshold for the device. The that is approximately one half of level of a 3-State output: The 
minimum allowed input HIGH in a the true short-circuit output current delay time between the specified 
logic system. (los). reference points on the input and 

V1L Input LOW voltage: The range of loH Output HIGH current: The leak- output voltage waveforms with the 
input voltages recognized by the age current flowing into a turned off 3-State output changing from the 
device as a logic LOW. Open-Collector output with a speci- LOW level to a high-impedance 

V1LMax Maximum input LOW voltage: lied HIGH output voltage applied. "off" state. 
This value is the guaranteed input For devices with a pull-up circuit, tpzH Output enable time to a HIGH 
LOW threshold for the device. The the loH is the current flowing out of level of a 3-State output: The 
maximum allowed input LOW in a an output which is in the HIGH delay time between the specified 
logic system. state. reference points on the input and 

VM Measurement voltage: The refer- loH1 Output HIGH current: The current output voltage waveforms with the 
ence voltage level on AC wave- necessary to guarantee the LOW to 3-State output changing from a 
forms for determining AC perfor- HIGH transition in a 30U transmis- high-impedance "off" state to 
mance. Usually specified as 1.5V sion line on the incident wave. HIGH level. 
for the FAST family. loL Output LOW current: The current tpzL Output enable time to a LOW 

VoHMin Output HIGH voltage: The mini- flowing into an output which is the level of a 3-State output: The 
mum guaranteed HIGH voltage at LOW state. delay time between the specified 
an output terminal for the specified loll Output LOW current: The current reference points on the input and 
output current loH and at the mini- necessary to guarantee the HIGH output voltage waveforms with the 
mum Vee value. to LOW transition in a 30U trans- 3-State output changing from a 

VoLMax Output LOW voltage: The maxi- mission line on the incident wave. high-impedance "off" state to 
mum guaranteed LOW voltage at los Output short-circuit current: The LOW level. 
an output terminal sinking the spec- current flowing out of an output th Hold time: The interval immediate-
ified load current loL· which is in the HIGH state when ly following the active transition of 

VT+ Positive-going threshold volt· that output is short circuit to the timing pulse (usually the clock 
age: The input voltage of a variable ground. pulse) or following the transition of 
threshold device which causes op- lozH Output off current HIGH: The cur- the control input to its latching 
eration according to specification rent flowing into a disabled 3-State level, during which interval the data 
as the input transition rises from output with a specified HIGH output to be recognized must be main-
below VT- (Min). voltage applied. tained at the input to ensure its 

VT- Negative-going threshold volt- lozL Output off current LOW: The cur- continued recognition. A negative 
age: The input voltage of a variable rent flowing out of a disabled 3- hold time indicates that the correct 
threshold device which causes op- State output with a specified LOW logic level may be released prior to 
eration according to specttication output voltage applied. the active transition of the timing 
as the input transition falls from pulse and still be recognized. 
above VT+ (Max). Is Set-up time: The interval immedi-

Currents - Positive current is defined as AC SYMBOLS AND ately preceding the active transition 

conventional current flow into a device. Nega- DEFINITIONS of the timing pulse (usually the 

tive current is defined as conventional current IMAX Maximum clock frequency: The clock pulse) or preceding the tran-
maximum input frequency at a sition of the control input to its 
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latching level, du~ng which interval tRec 
the data to be recognized must be 
maintained at the input to ensure 
its recognition. A negative set-up 
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 tTLH 
specified reference points on the 
leading and trailing edges of a 
pulse. 
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Recovery time: The time between 
the reference point on the trailing 
edge of an asynchronous input tTHL 
control pulse and the reference 
point on the activating edge of a 
synchronous (clock) pulse input 
such that the device will respond to 
the synchronous input. t,, t1 
Transition time, LOW-to-HIGH: 
The time between two specified 
reference points on a waveform, 
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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 1 Okn should be 
soldered on the open input. The resistor 
will limit accidental damage if the PC 
board is removed and brought into 
contact with static-generating materials. 

INPUT CLAMPING 
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 TIL 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 Vee or GND, directly or through a 
resistor, protects the device from in-circuit 
electrostatic damage. Additionally, while most 
unconnected TIL 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 connect
ed directly to V cc as well as ground. 

Possible ways of handling unused inputs are: 

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

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

3. Tie unused active-HIGH NANO or AND 
inputs to an 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 NANO 
or AND inputs to the output of an unused 
gate that is forced HIGH. 

MIXING FAST WITH OTHER TTL 
FAMILIES 
Mixing the slower TIL families such as 7 4 
and 7 4LS with the higher speed families such 
as 7 4F is possible but must be done with 
caution. Each family of TIL 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 
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current in the output load capacitance. Signal 
line noise can also be generated by the fast 
output transitions. 

The noise generated by 7 4F 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 TIL 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 
20µA; thus both the input HIGH leakage 
current, 11H, and output HIGH current-sourcing 
capability, loH, are normalized to 20µA. 

Similarly, one FAST Unit Load (U.L.) in the 
LOW state is defined as 0.6mA and both the 
input LOW current, 11L, and input LOW cur
rent/TL, and the output LOW current-sinking 
capability, IQL, 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, l1L. has been reduced to 20µA. 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 74F (NPN) 74L5 74 745 8200/9300 82500 

lrL (Max) 
loL (Min) 

DRIVING 
DEVICE 
FAMILY 0.6mA 20µA 0.4mA 1.6mA 2.0mA 1.6mA 0.4mA 

Maximum Number of Loads Driven 

74F 20mA 33 1,000 50 12.5 10 12 50 
r----------i------------ t--------t-----------+-----t------+-----+-------+------1 

74F (NPN) 64mA 106 3,200 160 40 32 40 160 

74LS 8mA 13 400 20 5 4 5 20 
r----------f--·----·-- -- . ------·-t-------- -1------+-----+--------+-------+-------j 

74LS Buffer 24mA 40 1,200 60 15 12 15 60 
r----------1-------+------+--·--------+-----1------+-----+--------+-------; 

74 16mA 26 800 40 10 8 10 40 

74 Buffer 2,400 120 30 24 30 120 
---·-~---· 

74S 1,000 50 12.5 10 12 50 
f----------1----~-l-------t-----------+-----+-----t------i------t-------l 

74S Buffer 60mA 100 3,000 150 37.5 30 37 150 

8200/9300 16mA 26 800 40 10 8 10 40 

82SOO 20mA 33 1,000 50 12 10 12 50 

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

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 Vee to 
establish an active-HIGH level. Only special 
high-voltage buffers can be tied to a higher 
voltage than V CC· The minimum and maxi
mum size of the pull-up resistor is determined 
as follows: 

R (Min)= Vee (Max)-VOL 
IOL - N2 (l1Ll 
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Vee (Min)-VOH 
R (Max)=-----

N1 (loH) + N2 (l1H) 

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

N2 (l1Ll =Cumulative maximum in
put LOW current for all 
inputs tied to OR-tie 
connection. 

N, (loH) =Cumulative maximum 
output HIGH leakage 
current for all outputs 
tied to OR-tie connec
tion. 

N2 (l1H ) = Cumulative maximum 
input HIGH leakage 
current for all inputs 
tied to OR-tie connec
tion. 

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

3-State Outputs 
8-State outputs are designed to be tied to
gether, but are not designed to be active 
simultaneously. Jn order to minimize noise 
and protect the outputs from excessive power 
dissipation, only one 3-State output should be 
active at any time. This generally requires that 
the output enable signals be non-overlapping. 
When TTL decoders are used to enable 3-
State outputs, the decoder should be dis
abled while the address is being changed. 
Since all TTL decoder outputs are subject to 
decoding spikes, non-overlapping signals 
cannot normally guarantee when the address 
is changing. 

Since most 3-State output enable signals are 
active-LOW, shift registers or edge-triggered 
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storage registers provide good output enable 
buffers. Shift registers with one circulating 
LOW bit, such as the 'F164 or 'F194, are 
ideal for sequential enable signals. The 'F17 4 
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 breadboardin0 
stage, but a solid ground must be used ew 
at the breadboarding stage. 

Vee 
Typical dynamic impedance of un-bypassed 
v cc runs from 50!1 to 1 oon, depending on 
Vee and GND configuration. This is why a 
sudden current demand, due to an IC output 
switching, can cause momentary reduction in 
Vee unless a bypass (decoupling) capacitor is 
located near Vee. 

Not only is there a sudden current demand 
due to output switching transient, there is also 
a heavy current demand by the buffer driver. 
Assuming the buffer output sees a 50!1 
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 

4 
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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 Vee droop is 0.1V, then C is: 

0.4A X 3 X 10-9 sec 
C= 12 X 10F9 

0.1V 

= 0.012µF 

This formula is derived as follows: 
cQ=CV 

by differentiation: 

t.O t.V 
-=C-

t.t t.t 
t.Q 

Since-= I 
t.t 

t.t 
the equation becomes I = C Af 
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lt.t 
hence, C = t. V 

Select the C bypass > 0.02µF 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. 

CROSSTALK 
The best way to handle crosstalk is to prevent 
it from occurring in the first place; quick-fixes 
are troublesome and costly. To prevent 
crosstalk, maximize spacing between signal 
lines and minimize spacing between signal 
lines and ground lines. Preferably, place 
ground lines between signal lines. For added 
precaution, add a ground trace alongside 

4-14 

either the potential cross-talker or the cross
listener. 

For backplane, or wire-wrap, use twisted pair 
for sensitive functions - clocks, asynchro
nous set or reset, asynchronous parallel 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 (Vee or ground plane) 
in between signal planes. 

Since any voltage change, noise or other
wise, arriving at the unterminated end of 
transmission lines double in amplitude, 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 crosstalk. 
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Effective Januar,,i 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. 

• Industry standard marking. 

JAN QUALIFIED PRODUCT 
JAN qualified product is 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 product which is 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 lab, as
sembly), and in Sacramento, California (burn
in, test, quality conformance inspection). 

Testing and inspection to MIL-M-3851 O 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. Product must 
conform completely to Government specifica
tions prior to shipment and is verified by 
Signetics Quality Control. A Certificate of 
Conformance and Procurement Traceability 
is supplied with each lot shipped. 
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Military 
Information 

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 
(1TQ = 0.5 Class S, 1.0 for Class B). 

The example at the bottom of this page 
illustrates the part numbering system for J_AN 
product, 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. 

Electrical test requirements are as stated in 
the most current Slgnellcs Mllltary Data 
Manual only. 

J M38510 I 337 01 B E A 

• 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 limits. 

• 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 minimum or maximum limits (typical 
performance only) are not tested. Parameters 
which have limits 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-3851 O 
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 

11 L Lead Finish Designator c Case Outline Designator 

Device Class Designator 

~-----Device Type 

~-------Slash Sheet 

~-----------General Specification 

~--------------JAN Certification Mark 
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performed on all complient 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
edgs 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. 

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

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

This category of product conforms to quality 
level B-2 of MIL·HDBK-217 (ira ~ 6.5). 

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

5-4 
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FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H = HIGH voltage level 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

August 26, 1985 

OUTPUT 

y 

H 
H 
H 
L 

Vee 

FAST 74FOO 
Gate 
Quad Two-Input NANO Gate 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74FOO 3.4ns 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

4.4mA 

COMMERCIAL RANGE 
PACKAGES 

Vcc=SV ±10%; TA=O'C to +70'C 

Plastic DIP N74FOON 

Plastic S0-14 N74FOOD 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A, B Inputs 1.0/1.0 20µA/0.6mA 

y Output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'=:1CY 2 B y 3 & 

:=:1(ys 
10=:1(y 9 B y 8 

12=:1(y 
B 11 

13 11 
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Gate FAST 74FOO 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to + 7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range O to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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 oc 

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

74FOO 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L = MAX, loH = MAX 

V1H =MIN, ±5%Vcc 2.7 3.4 v 

Vee= MIN, ± 10%Vee .35 .50 v 
Vm LOW-level output voltage V1L = MAX, loL = MAX 

V1H= MIN, ±5%Vcc .35 .50 v 

VIK Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
11 Input current at maximum input voltage Vee= MAX, V1 = 7.0V 100 µA 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

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

I leCH V1N = GND 1.9 2.8 mA 
Ice Supply current (total) Vee= MAX 

leeL V1N = 4.5V 6.8 10.2 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, 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. 

August 26, 1985 6-4 
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Gate FAST 74FOO 

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

74FOO 
·-

TA=+2S°C TA= 0°C to +10°c 

PARAMETER TEST CONDITIONS 
Vee=+S.OV Vee= + s.ov ! 10% 

UNIT 
CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.4 3.7 5.0 2.4 6.0 
tPHL A, B to Y 2.0 3.2 4.3 2.0 5.3 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 

NOTE: For all waveforms, VM = 1.SV. 

Waveform 1. For Inverting Outputs 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Vour 

R, 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Widthl ITLH l tTHL 

74F 3.0V I 1 MHz J 500ns } 2.5nsJ 2.Sns 
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FUNCTION TABLE 

INPUTS 

A B 

L L 
L H 
H L 
H H 

H ~HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

August 26, 1985 

OUTPUT 

y 

H 
L 
L 
L 

FAST 74F02 
Gate 
Quad Two-Input NOR Gate 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F02 3.4ns 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

4.4mA 

COMMERCIAL RANGE 
PACKAGES 

Vcc=5V ±10%; TA=0°C to +70°C 

Plastic DIP N74F02N 

Plastic S0-14 N74F02D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L,) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A, B Inputs 1.0/1.0 20µA/0.6mA 

y Output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

3~y 
2~1 

5~y 
6~4 

B~y 9~10 

11~y 
12~13 

6-6 

LOGIC SYMBOL (IEEE/IEC) 

10 

11 
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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.) 

PARAMETER 74F UNIT 

V cc Supply voltage -0.5 to + 7.0 v 
>------------------------------·-·---·-----+---------~--------< 

V1N Input voltage -0.5 to + 7.0 V 
>-------------------··------------·-----·- .. ·--·--·· -----+---· --

1,N Input current -30 to + 5 mA 
f------------------·-·------------·------f----·------- -+-----

VouT Voltage applied to output in HIGH output state -0.5 to +Vee V 
-·-·-----1 

lour Current applied to output in LOW output state 40 mA 

Operating free-air temperature range o to 70 oc 
----------~---··-··-- ··-·· -----

RECOMMENDED OPERATING CONDITIONS 
··---; 

74F 
PARAMETER ·- UNIT 

Min Norn Max ·----Vee Supply voltage 4.5 5.0 5.5 v 

r--~IH HIGH-level input voltage 2.0 v 
--: 

V1L LOW-level input voltage 0.8 v 
--1 -----------j 

l1K Input clamp current -18 mA 
··r----------i 

loH HIGH-level output current -1 mA 
r---·-·-

IOL LOW-level output current 20 mA --TA Operating free-air temperature 0 70 oc 
--·- ··- ----·-· ____ __J_ ___ ____: 

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

74F02 
PARAMETER TEST CONDITIONS1 !-----,--·---- --- UNIT 

Min Typ2 Max 
+--·-- t-·· --Vee- MIN, ± 10%Vcc 2.5 v 

VoH HIGH-level output voltage v,L = MAX, loH = MAX ---1 ··--i 

V1H= MIN, ±5%Vcc 2.7 3.4 v 
i-------

Vee= MIN, ± 10%Vcc .35 .50 v 
Vol LOW-level output voltage v,L = MAX, loL = MAX --

V1H= MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 1, = l1K -0.73 -1.2 v .---., 

1, 
Input current at maximum input 

Vee= MAX, v, = 7.0V 5 100 µA 
voltage 

l1H HIGH-level input current Vee= MAX, v, = 2.7V 1 20 µA 

lrL LOW-level input current Vee= MAX, v, = 0.5V -0.4 -0.6 mA 

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

1 iccH 
-· 

Supply current4 (total) 
3.0 5.6 mA 

Ice l lccL 
Vee= MAX 

7.0 13 mA 

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

3. Not more than one output should be shorted at a time. For testing las. 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. ln any sequence of parameter tests, los tests should be performed last. 

4. Ice is measured with outputs open. 
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Gate FAST 74F02 

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

-

r--· 
TA=+2s·c 

PARAMETER TEST CONDITIONS Vee= +s.ov 
CL= 50pF 
RL =soon 

Min Typ 

tPLH Propagation delay 
Waveform 1 

2.5 4.4 

I lPHL A, B to Y 2.0 3.2 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 

PULSE 
GENERATOR 

NOTE: For all waveforms, VM = 1.5V. 

Waveform 1. For Inverting Outputs 

74F02 

TA= o•c to +10°c 
Vee= +s.ov ± 10% 

CL= 50pF 
RL= soon 

Max Min Max 

5.5 2.5 6.5 
4.3 2.0 5.3 

VM = 1.5V 

Test Circuit For Totem-Pole Outputs Input Pulse Definition 

OV 

DEFINITIONS INPUT PULSE REQUIREMENTS 

UNIT 

ns 

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

see AC CHARACTERISTICS for value. 

FAMILY 
Amplitude l Rep. Ratel Pulse Width J 1TLH l 1THL 

3.0V J 1 MHz J 500ns J 2.5ns J 2.5ns Rr =Termination resistance should be equal to Zour 
of pulse generators. 

August 26, 1985 
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FUNCTION TABLE 

INPUT 

A 

L 
H 

H - HIGH voltage level 
L - LOW voltage level 

OUTPUT 

y 

H 
·L 

PIN CONFIGURATION 

August 26, 1985 

FAST 74F04 
Inverter 
Hex Inverter 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F04 3.5ns 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

6.9mA 

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 10%; TA= o·c to +10°c 

Plastic DIP N74F04N 

Plastic S0-14 N74F04D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A Inputs 1.0/1.0 20µA/0.6mA 

y Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1~2 

3~4 

s-t>o--Y6 
9~8 

11~10 

13~12 

6-9 853-0327 80217 
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Signetics Logic Products Product Specification 

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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 

--
V1L LOW-level input voltage 0.8 v 

--
lrK 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 I 70 oc 

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

74F04 
PARAMETER TEST CONDITIONS1 i------r- UNIT 

Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L =MAX, loH= MAX 

V1H =MIN, ±5%Vcc 2.7 3.4 v 
Vee= MIN, ± 10%Vcc .35 .50 v 

Vol LOW-level output voltage V1L =MAX, loL =MAX 
V1H= MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX v, = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1=0.5V -0.4 -0.6 mA 

las Short-circuit output current 3 Vee= MAX, Vo= O.OV -60 -85 -150 mA 

llccH V1N = GND 2.8 4.2 mA 
Ice Supply current (total) Vee= MAX --

lleeL V1N = 4.5V 10.2 15.3 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s 0 c. 
3. Not more than one output should be shorted at a time. For testing 105, 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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Signetics Logic Products Product Specification 

Inverter FAST 74F04 

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

74F04 

TA=+25°C TA= 0°C to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= +5.0V ± 10% 

UNIT 
CL= SOpF CL= 50pF 
RL = 500!1 RL = 500!1 

Min Typ Max Min Max 

tpLH Propagation delay 
Waveform 1 

2.4 3.7 5.0 2.4 6.0 

tPHL A to Y 1.5 3.2 4.3 1.5 5.3 
ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 

NOTE: For afl waveforms, VM = 1.SV. 

Waveform 1. For Inverting Outputs 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

VouT 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

AMP(V) 

ov 

VM=1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l tTLH l tTHL 

74F 3.0V J 1 MHz J 500ns J 2.5ns J 2.5ns 

6-11 

6 



Signetics 

Logic Products 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H - HIGH voltage level 
L - LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

August 26, 1985 

OUTPUT 

y 

L 
L 
L 
H 

FAST 74F08 
Gate 
Quad Two-Input AND Gate 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F08 4.1ns 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

7.1mA 

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 10%; TA= 0°c to +10°c 

Plastic DIP N74F08N 

Plastic S0-14 N74F080 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A, B Inputs 1.0/1.0 20µA/0.6mA 

y Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1 .0) FAST Unit Load (U.L.) is defined as: 20µA in the HIGH state and 0.6mA in the LOW 
state. 

LOGIC SYMBOL 

A 
10----:-r-'\ :!__. 
9~8 

12=:Diy 
B 11 

13 

6-12 
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Signetics Logic 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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1M Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -1 mA 

Im 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.) 

74F08 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L =MAX, loH =MAX 

V1H =MIN, ±5%Vcc 2.7 3.4 v 
Vee= MIN, ± 10%Vee .35 .50 v 

Vol LOW-level output voltage V1L =MAX, loL =MAX 
V1H= MIN, ±5%Vee .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 5 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

los Short-circuit output current 3 Vee= MAX, Vo= 0.0V -60 -90 -150 mA 

lleeH V1N = 4.5V 5.5 8.3 mA 
Ice Supply current (total) 

JieeL 
Vee= MAX 

V1N =GND 8.6 12.9 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = 5V, TA= 2s0 e. 
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. 
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Signetics Logic Products Product Specification 

Gate FAST 74F08 

AC CHARACTERISTICS 

74FOB 

TA=+25°C TA= O'C to +70'C 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= +5.0V ± 10% 

UNIT 
CL= 50pF CL=50pF 
RL= soon RL=soon 

Min Typ Max Min Max 

tpLH Propagation delay 
Waveform 1 

3.0 4.2 5.6 3.0 6.6 
ns 

lpHL A, B to Y 2.5 4.0 5.3 2.5 6.3 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 

A, B 

NOTE: For all waveforms,VM = 1.5V. 

Waveform 1. For Non-Inverting Outputs 

TEST CIRCUIT AND WAVEFORMS 

Vee 

PULSE 
Your 

GENERATOR 

:1 RL 

-: -: 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 
R, - Load resistor; see AC CHARACTERISTICS tor value. 
CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS tor value. 
Rr = Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

ITHL(lfl ITLH(lr) 

ITLH(tr) ITHL(tt) 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Rate J Pulse Width l trLH l tTHL 

74F 3.0V l 1MHz J 500ns l 2.5nsl 2.5ns 
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Signetics 

Logic Products 

FUNCTION TABLE 

INPUTS OUTPUTS 

A B c 

L L L 
L L H 
L H L 
L H H 
H L L 
H L H 
H H L 
H H H 

H =HIGH voltage level 
L = LOW voltage level 

Y('F10) Y('F11) 

H L 
H L 
H L 
H L 
H L 
H L 
H L 
L H 

PIN CONFIGURATION 
--~ 

'F10 

'F11 

August 26, 1985 

FAST 74F10, 74F11 
Gates 
Triple Three-Input NANO ('F10), AND ('F11) Gates 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F10 3.Sns 3.3mA 

74F11 4.2ns 5.3mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V ± 10%; TA= 0°c to +10°c 
----1 

Plastic DIP N74F10N, N74F1 tN 

Plastic S0-14 N74F10D, N74F11D 

NOTES: 
1. SO package is suriace-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE I 

HIGH/LOW HIGH/LOW 

A-C Inputs 1.0/1.0 20µA/0.6mA 

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

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F10 'F11 'F10 'F11 

1~ 1ty 12 
2 8 v 12 2 B y 12 & & 13 c 13 c 

3~ 3ty 4 B , y 6 4 B y 6 

5 c 5 c 

·~ ·ty 10 8 vs 10 B V 8 

11 c 11 c 
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Signetics Logic Pmducts 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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
--

V1N Input voltage -0.5 to +7.0 v 

l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 

lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range 0 to 70 oc 
--

RECOMMENDED OPERATING CONDITIONS 
------------------------------------------·---·-·---,---··---------, 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 V 

~--V_i_H ____ H_IG_H_-_1e_v_e_l_in_p_u_t_v_o_1t_a_g_e ______ ·-----------t----2_._o_--;1------r------r---v--_ ___, 

V1L LOW-level input voltage 0.8 V 
-------------·-----------·----------T------j------j -----+-----------

l1K Input clamp current -18 mA 
r---·--------------------------------------- -------- ---------+---------t----- ---------

loH HIGH-level output current -1 mA r---- ------------------------1------il-- -----+------+----------
Im LOW-level output current 20 mA 

r---------·------·-------------·-----------t----- ---t-------
T A Operating free-air temperature 0 70 °C 

~-----------------------------------~----- ~------~------~-------·-~ 

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

Vol 

---- -~,.., =~•' ~,.~Nrr ! 
-~-~-c=-=M-MA-1~-:--~~H=MAX ±10%V~--- -- 22.57 :3-.-4 -=~=- VV -j 

V1H =MIN, ± 5%Vee 
-------------- +----

Vee= MIN ± 10%Vee 35 .50 V 
V1L = MAX, loL = MAX t----
V1H =MIN, ± 5%Vee .35 .50 v 

HIGH-level output voltage 

PARAMETER 
,__ _________________ _ 

LOW-level output voltage 

--------------------------------·--------"---------+----+------ --------+---
V1K Input clamp voltage Vee= MIN l1=l1K -0.73 -1.2 v 

------ ---------------- --+-----+---.. -- +---- ---
Vee= MAX V1 = 7.0V 100 

Input clamp current at maximum 
input voltage 

µA 

l1H HIGH-level input current Vee= MAX V1 = 2.7V 1 20 µA 
-~----~----->---+---- -l----1-----l 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 
----------- ----------~-+~· 

-75 -150 mA los Short-circuit output current 3 -,,-E Vee= MAX, Vo= o.ov -60 
~----+---~·--------~---------t----i--~-+~~--+-----l 

V1N = GND 1.8 2.1 mA J leeH 
'F10 · 

lecL 
Ice Supply current (total) 

leCH 
'F11 

lccL 
----~--~-----~--~ 

V1N = 4.5V 6.0 7.7 m~ 
~~--- 4.7 6.2 mA 

______________ ~~~l:' __ _,_ _ __,__?·2 -~ _:L _ _:-;A __ 

Vee= MAX 

NOTES: 
i. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25"C. 
3. Not more than one output should be shorted at a time. For testing las, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately refle:t 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, las tests should be performed last. 
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Signetics Logic Products Product Specification 

Gates FAST 74F10, 74F11 

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

74F10, 11 

TA= +2S°C TA= 0°C to +70°C 

PARAMETER TEST CONDITIONS Vee= +S.OV Vee=+ s.ov ± 10% 
CL= SOpF CL= SOpF 
RL =soon RL =soon 

--

Min Typ Max Min Max 

tpLH Propagation delay 
Waveform 1 'F10 

2.4 3.7 5.0 2.4 6.0 
tPHL A, B, C to Y 2.0 3.2 4.3 2.0 5.3 

--1-------
tpLH Propagation delay 

Waveform 2 'F11 
3.0 4.2 5.6 3.0 6.6 

IPHL A, B, C to Y 2.5 4.1 5.5 2.5 6.5 
~----------------"------
NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

'F10 'F11 
Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

NOTE: Foi" all waveturms, VM-'1.5V. 

TEST CIRCUIT AND WAVEFORMS 
------------------------- -·-------

PULSE 
GENERATOR 

Vee 

VouT 

Test Circuit For Totem-Pole Outputs 

ov 

VM = 1.5V 

Input Pulse Definition 

UNIT 

ns 

ns 

·1 

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

see AC CHARACTERISTICS for value. 
RT= Termination resistance should be equal to Z0 u1 

of pulse generators. 

FAMILY --- ~ 
Amplitude Rep. Rate Pulse Width ITLH trnL 

74F 3 OV 1 MHz 500ns 2.5ns 2 5ns 
--~--

~
----- ---~~T PULSE REQUIREMEN:;;-~ 

----------- --~---------
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Signetics 

Logic Products 

DESCRIPTION 
The F13 contains two 4-input NANO 
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 NANO gates. 

FUNCTION TABLE 

INPUTS 

A B c D 

L x x x 
x L x x 
x x L x 
x x x L 
H H H H 

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

I 

PIN CONFIGURATION 

August 26, 1985 

OUTPUT 

y 

H 
H 
H 
H 
L 

FAST 74F13 
Schmitt Trigger 
Dual 4-lnput NANO Schmitt Trigger 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPL y CURRENT I 

(TOTAL) I 
74F13 7.Sns 5.5mA 

ORDERING CODE 

I 
COMMERCIAL RANGE ~ 

t.-~~P-A_C_K_A_G~ES~~~-t-~~~~~~~~~~~~~~~ 
. Vee = 5V ± 10%;TA = 0°c to + 70°C 

Plastic DIP N74F13N 

Plastic S0-14 N74F130 

NOTES: 
1. SO package is surtace-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 

Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS I DESCRIPTION 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A, B, C, D Inputs 1.0/1.0 20µA/0.6mA 

y Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HlGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

·~ 10 B JT y 8 
12 c 
13 D 
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Signetics Logic Products 

Schmitt Trigger 

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 BOOmV) is determined by resistor ratios 
and is essentially insensitive to temperature 
and supply voltage variations. As long as 

Product Specification 

FAST 74F13 

three inputs remain at a more positive voltage 
than VT+ MAX. the gate will respond in the 
transitions of the other input as shown in 
Waveform 1. 

ABSOLUTE MAXIMUM RATINGS (Op~rat1on beyond the limits set forth 1n th:s table may impair the useful life ul the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 

V1N Input voltage -0.5 to +7.0 v 

l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
lrK Input clamp current -18 mA 

loH HIGH-level output current -1 mA 

loL LOW-level output current 20 mA 

TA Operating tree-air temperature 0 70 oc 
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Signetics Logic Products Product Specification 

Schmitt Trigger FAST 74F13 

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

74F13 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

VT+ Positive-going threshold Vee= 5.0V 1.5 1.7 2.0 v 
VT- Negative-going threshold Vee= 5.0V 0.7 0.9 1.1 v 
tlVT Hysteresis (VT+ -VT_) Vee= 5.0V 0.4 0.8 v 

Vee= MIN, ± 10%Vee 2.5 v 
VoH HIGH-level output voltage 

V1 =VT-MIN· loH= MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, ± 10%Vcc .35 .50 v 
Vol LOW-level output voltage 

V1 =VT+ MAX· loH =MAX ±5%Vcc .35 .50 v 
V1K Input clamp voltage Vee= MIN, 11 = llK -0.73 -1.2 v 

IT+ 
Input current at positive-going 

Vee= 5.0V, V1 =VT+ 0 µA threshold 

IT-
Input current at negative-going 

Vee= 5.0V, V1 =VT- -350 µA threshold 

11 Input current at maximum input voltage Vee= MAX, V1 = 7.0V 5 100 µA 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.2 -0.6 mA 

los Short-circuit output current3 Vee= MAX, Vo= O.OV -60 -120 -150 mA 

l lecH V1N =GND 4.5 8.5 mA 
Ice Supply current (total) Vee= MAX J iccL V1N = 4.5V 7.0 10.0 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 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 (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 "Testing and Specifying FAST Logic.") 

74F13 

TA=+25°C TA= 0°C to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= + 5.0V ± 10% 

UNIT 
CL= 50pf CL= 50pf 
RL =soon RL= soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

4.0 5.5 7.0 4.0 8.0 
tPHL A, B, C, D to Y 9.0 11.0 13.5 9.0 13.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products Product Specification 

Schmitt Trigger FAST 74F13 

AC WAVEFORM 

A, B, C, D 

NOTE: For all waveforms,VM = 1.5V. 

Waveform 1. For Inverting Outputs 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY >------~---~---~~-~----< 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

7 4F 3.0V 1 MHz 500ns 2.5ns 2.5ns 
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Signetics 

Logic 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 

August 26, 1985 

FAST 74F14 
Schmitt Trigger 
Hex Inverter Schmitt Trigger 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F14 5.0ns 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

18mA 

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 10%; TA= o•c to +1o·c 
Plastic DIP N74F14N 

Plastic S0-14 N74F14D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A Inputs 1.0/1.0 20µA/0.6mA 

y Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1~2 

3~4 

5~8 

9~8 

13~12 
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Signetics Logic 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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -a.5 to + 7.a v 

V1N Input voltage -a.5 to +7.a v 

l1N Input current -3a to +5 mA 

Vour Voltage applied to output in HIGH output state -a.5 to +Vee v 

lour Current applied to output in LOW output state 4a mA 

TA Operating free-air temperature range a to 7a ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.a 5.5 v 

l1K Input clamp current -18 mA 

loH HIGH-level output current -1 mA 

loL LOW-level output current 2a mA 

TA Operating free-air temperature a 7a ·c 

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

74F14 
PARAMETER TEST CONDITIONS1 UNIT 

Min ryp• Max 

Vr+ Positive-going threshold Vee= 5.av 1.4 1.7 2.a v 

Vr- Negative-going threshold Vee= 5.aV a.7 a.9 1.1 v 

1!.Vr Hysteresis (Vr+- Vr_) Vee= 5.aV a.4 a.8 v 

Vee= MIN, ±1a%Vcc 2.5 v 
VoH HIGH-level output voltage 

V1 =VT-MIN· loH= MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, ±10%Vcc .35 .5a v 
Vol LOW-level output voltage 

V1 = Vr+ MAX• Im= MAX ±5%Vcc .35 .5a v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -a.73 -1.2 v 

Ir+ 
Input current at positive-going 

Vee= 5.aV, V1 =VT+ a.a µA 
threshold 

Ir-
Input current at negative-

Vee= 5.0V, V1 = Vr- 175 µA 
going threshold 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 5 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 2a µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.2 -0.6 mA 

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

1 iccH V1N= GND 13 22 mA 
Ice Supply current (total) J iccL 

Vee= MAX 
V1N = 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. All typical values are at Vee= 5V, TA= 25°C. 
a. Not more than one output should be shorted at a time. For testing 108, 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. 

August 26, 1985 · 6-23 
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Signetics Logic Products Product Specification 

Schmitt Trigger FAST 74F14 

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

74F14 

TA= +25'C TA= O'C to +70'C 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= +5.0V ± 10% 

UNIT 
CL= 50pF CL=50pF 
RL=500Q RL=500Q 

Min Typ Max Min Max 

IPLH Propagation delay 
Waveform 1 

4.0 6.5 8.5 4.0 9.5 
IPHL A to Y 3.5 5.0 6.5 3.5 7.0 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 

NOTE: For all waveforms, VM = 1.5V. 

Waveform 1. For Inverting Outputs 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Vour 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

VM•1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Rate J Pulse Width l tTLH l tTHL 

74F 3.0V J 1 MHz J 500ns J 2.5ns J 2.5ns 

6-24 



Signetics 

Logic Products 

FUNCTION TABLE 

INPUTS 

A B c D 

L x x x 
x L x x 
x x L x 
x x x L 
H H H H 

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

PIN CONFIGURATION 

August 26, 1985 

OUTPUT 

y 

H 
H 
H 
H 
L 

FAST 74F20 
Gate 
Dual Four-Input NANO Gate 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F20 3.5ns 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

2.2mA 

COMMERCIAL RANGE 
PACKAGES 

Vcc=5V ±10%; TA=0°C to +70°C 

Plastic DIP N74F20N 

Plastic S0-14 N74F200 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A, B, C, D Inputs 1.0/1.0 20µA/0.6mA 

y Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

& 1~A 2 8 y 
c 6 

4 
5 D 

9pi 10 a v a 
12 c 
13 D 

13 
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Signetics Logic 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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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.) 

74F20 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee=MIN, ±10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L =MAX, loH =MAX 

V1H=MIN, ±5%Vcc 2.7 3.4 v 
Vee=MIN, ± 10%Vee .35 .50 v 

Vol LOW-level output voltage V1L =MAX, loL=MAX 
V1H=MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee=MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 5 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

las Short-circuit output current 3 Vee= MAX, Vo= o.ov -60 -85 -150 mA 

11eeH V1N=GNO 0.9 1.4 mA 
Ice Supply current (total) 

JieeL 
Vee=MAX 

V1N =4.5V 3.4 5.1 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/ or sample-and-hold techniques are preferable in 

order to 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 Logic Products Product Specification 

Gate FAST 74F20 

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

74F20 

TA= +2S°C TA= 0°C to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +S.OV ± 10% UNIT 
CL= 50pF CL= 50pF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.4 3.7 5.0 2.4 6.0 
tPHL A, B, C, D to Y 2.0 3.2 4.3 2.0 5.3 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 

NOTE: For all waveforms, VM = 1.5V 

Waveform 1. For Inverting Outputs 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

VouT 

R, 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. Rate J Pulse Width I tTLH I tTHL 

74F 3.0V l 1 MHz J 500ns I 2.5ns J 2.5ns 

6-27 
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FUNCTION TABLE 
INPUTS 

A B 

L L 
x x 
x H 
H x 

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

c 
L 
H 
x 
x 

OUTPUT 

y 

H 
L 
L 
L 

PIN CONFIGURATION 

January 4, 1985 

FAST 74F27 
Gate 
Triple Three-Input NOR Gate 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F27 3.0ns 6.5mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V ± 10%; TA= O"C to +70"C 

Plastic DIP N74F27N 

Plastic S0-14 N74F27D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

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

y Data outputs 50/33 1mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µ.A in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1~ 2 B V 12 

13 c 
12 

3~-4 B y 6 

5 e 

·~-10 ~ y 8 

11 
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Signetics Logic 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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 

V1N Input voltage -0.5 to +7.0 v 
i1r-.1 inpui curreni -30 to +5 ml\. 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 ·c 

RECOMME1~DED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 

l1K 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.) 

74F27 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ±10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L = MAX, loH = MAX 

V1H =MIN, ±5%Vcc 2.7 3.4 v 

Vcc=MIN, ± 10%Vcc .35 .50 v 
Vol LOW-level output voltage V1L = MAX, loL = MAX 

V1H= MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input clamp current at 

Vee= MAX, V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 5 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX -60 -150 mA 

11ccH 1 V1N =GND 4.0 5.5 mA 
Ice Supply current (total) 

JiccL 
Vee =MAX l V1N = 4.5V 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 Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, 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, las 
tests should be performed last. 
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Signetics Logic Products Product Specification 

Gate FAST 74F27 

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

74F27 

TA= +2S°C TA= 0°c to +70°c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee=+ s.ov ± 10% 
CL= SOpF CL= SOpF 
RL= soon RL= soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.0 3.5 5.0 1.5 5.5 
tPHL A, B, C to Y 1.0 2.5 4.5 1.0 5.0 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 

NOTE: For all waveforms, VM = 1.5V. 

Waveform 1. Propagation Delay Input To Output 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Vou1 

Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

UNIT 

ns 

RL ~ Load resistor to GND; see AC CHARACTERISTICS 
for value. 

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

FAMILY 
Amplitude l Rep. Ratel Pulse Width l tTLH l tTHL 

3.0V J 1 MHz } 500ns I 2.Sns} 2.5ns 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

January 4, 1985 

74F 
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FUNCTION TABLE 
INPUTS 

A B c D E F 

L x x x x x 
x L x x x x 
x x L x x x 
x x x L x x 
x x x x L x 
x x x x x L 
x x x x x x 
x x x x x x 
H H H H H H 

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

G 

x 
x 
x 
x 
x 
x 
L 
x 
H 

H 

x 
x 
x 
x 
x 
x 
x 
L 
H 

PIN CONFIGURATION 

January 4, 1985 

OUTPUT 

y 

H 
H 
H 
H 
H 
H 
H 
H 
L 

FAST 74F30 
Gate 
Eight-Input NANO Gate 
Product Specification 

TYPE 
TYPICAL PROPAGATION 11 

DELAY 

74F30 3.5ns l 
ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

6.0mA 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V ± 10%; TA= 0°C to +70°C 

Plastic DIP N74F30N 

Plastic S0-14 N74F30D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 

J 
J 

2. 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 
74F(U.L.) LOAD VAL 

HIGH/LOW HIGH/LO 

A-H Data inputs 1.0/1.0 20µA/0.6 

y Data outputs 50/33 1.0mA/2Dr 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

& 1r 2 B 

3 c 
4 D y 
5 E 8 

6 F 

11 G 

12 H 11 

12 
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Signetics Logic 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.) 

p '-=-'"-"~: .. V1N Input voltag L -· Input curren 

--·-- _"_, _______ , -----
PARAMETER 74F 

. ge -0.5 to + 7.0 
----------------··-------· 
e -0.5 to +7.0 

t -30 to +5 

' Vour Voltage app lied to output in HIGH output state -0.5 to +Vee 

louT Current app lied to output in LOW output state 40 
----·---

TA Operating f ree-air temperature range o to +70 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
74F 

r------,---------~-----; 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 
'···-------·-·------·------------------·-----·-·----+--

V1H HIGH-level input voltage 2.0 

VrL LOW-level input voltage 0.8 

UNIT 

v 
v 

mA 

v 
mA 

oc 

UNIT 

v 
v 
v 

·----·---·------------------- ---------- .... ·---·--t-------+--------+------j 
l1K Input clamp current -18 mA 

···-··-----··--------·-----------·-··········---------·······----1--··--- --+--------j------t-------
loH HIGH-level output current -1 mA 

1········-··········------·-------------·------------------·-----···-·····--+-·-····----···r------+-----1------1 [_ 20 mA LOW-level output current 
·-··-··-·--·--···-----------·-·--·----·-···---------·--1---------..... -------t---··----·+-------1 

TA Operating free-air temperature 0 70 oc 
I. •.• 

t1 .. ECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
····--··········---··--·--·------,--------------- ···-------------·---, --------- ,----, 

74F30 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 
!·--··· .. 

Vee~ MIN, 
1 

10%Vce ~5 v 
HIGH-level output voltage V11 ~ MAX, 101.. ~ MAX 

V1H~ MIN, 
t---·t-·- ·-----! 

5%Vcc 2.7 3.4 v 
Vee~ MIN, 10%Vec .35 .50 v 

LOW-level output voltage V1L = MAX, loL = MAX 
V1H ='MIN, 5%Vee .35 .50 v 

r·-····-----------·····---····---------+--------------------·--····--·'-··-----r----+---·-+----+-----1 
-1.2 v V1K Input clamp voltage Vee~ MIN, 11 = l1K -0.73 

1-------·-----·-----···--------···--+····----------·---·-··-· ·------······-·--- -t-··--·1----+----+-·--·-
lnput clamp current at 
maximum input voltage 

Vee~ MAX, V1 ~ 7.0V 100 µA 

i-·----··-·-·--·--···-····-·-------··--·--··--··-t- -------·-··--·------- ... --·-··-·····- ----·+-----!---+--
HIGH-level input current Vee= MAX, V1 ~ 2.7V 5 20 µA 

······-···---···-----------·-----------··--·-+----·-----·----·---·-·--··--·-·-·-----·--·-··--·------·- +---+--·---+----r---hc_ LOW-level input current Vee~ MAX, V1 = 0.5V -0.4 -0.6 mA 
···-··--·-·--·-----··----------·-t---·--·---··------··· ····-·-········--··-···- ----...,r--+---+----
!os Short-circuit output current3 Vee~ MAX 

~cc 
•c;c;c V1N = 4.5V 

Supply current (total) 1~-= Vee= MAX ··-i-.v,~-= GND 

'----------------···---'------'---------·--------
NOTES: 

-60 

0.6 

2.8 

-150 

1.5 

4.0 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 

mA 

mA 
t---

mA 
--

3. Not more than one output should be shorted at a time. For testing las, 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. Jn any sequence of parameter tests, los tests should be performed last. 
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Signetics Logic Products Product Specification 

Gate FAST 74F30 

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

74F30 

TA= +2S°C rA=0°C lo +70°C 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +5.0V ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

IPLH Propagation delay 
Waveform 1 

1.0 3.0 4.5 1.0 5.0 
IPHL A, 8, C, D, E, F, G, H to Y 1.5 3.5 5.0 1.5 5.5 

ns 
----' 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 

A, B, C, D, -i- \ 
... : ~~.:.: t. i:::F 

NOTE: For all waveforms, VM = 1.5V. 

Waveform 1. Propagation Delay Input To Output 

TEST CIRCUIT AND WAVEFORMS 

r· 
. ----------------------

PULSE 
GENERATOR 

Vee 

Your 

Test Circuit For Totem·Pole Outputs 

DEFINITIONS 
R, ~Load resistor to GND; see AC CHARACTERISTICS 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

January 4, 1985 

---iw--------; AMP (V) 

VM 

l'--~~~~~~~-l-TL_H_(l-:-%Jl-~~-OV 

i--------1w·--------< ov 

VM"" 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY >-----~---~-----

Amplitude Rep. Rate Pulse Width trLH 
t----·-t-----__,-----+------+ --+---~ 

74F 3.0V 1 MHz 500ns 2.5ns 
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Logic Products 

FUNCTION TABLE 

INPUTS 

-~=; I ; 

___ ; __ J __ ~ 
H = HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

August 26, 1985 

OUTPUT 

y 

L 
H 
H 
H 

FAST 74F32 
Gate 
Quad Two-Input OR Gate 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F32 4.1ns 

ORDERING CODE 

---, 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

8.2mA 

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V ± 10%; TA= 0°c to +70°C 

Plastic DIP N74F32N 

Plastic S0-14 N74F32D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

I 

HIGH/LOW HIGH/LOW 

A, B Inputs 1.0/1.0 20µA/0.6mA 

y Outputs 50/33 1.0mA/20mA 
·--

NOTE: 
One (1.0) FAST Unit Load (U.L.) is defined as: 20µA in the HIGH state and 0.6mA in the LOW 
state. 

LOGIC SYMBOL i----
1 

1~_y_ 2~y-3 

4~ 
5~-6 

9~A B y 8 
10 

12~.Y 13~11 
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Signetics Logic 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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 v 
V1N Input voltage -0.5 to + 7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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 oc 

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

74F32 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ' Max 

Vee= MIN, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L =MAX, loH= MAX 

V1H =MIN, ±5%Vcc 2.7 3.4 v 
Vee= MIN, ± 10%Vcc .35 .50 v 

Vol LOW-level output voltage V1L =MAX, loL =MAX 
V1H =MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

1, 
Input clamp current at maximum 

Vee= MAX, v, = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, v, = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, v, = 0.5V -0.4 -0.6 mA 

los Short-circuit output current 3 Vee= MAX, Vo= O.OV -60 -90 -150 mA 

llcCH V1N = 4.5V 6.1 9.2 mA 
Ice Supply current (total) 

JiccL 
Vee= MAX 

V1N =GND 10.3 15.5 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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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Signetics Logic Products Product Specification 

Gate FAST 74F32 

AC ELECTRICAL CHARACTERISTICS 

74F32 

TA= +25°C TA= o·c to +1o·c 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee=+ 5.0V ± 10% 

UNIT 
CL= 50pF CL= 50pF 
RL= soon RL=soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

3.0 4.2 5.6 3.0 6.6 
tPHL A, B to Y 3.0 4.0 5.3 3.0 6.3 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 

A, B 

NOTE: For all waveforms, VM = 1.5V. 

Waveform 1. For Non-Inverting Outputs 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

VouT 

Test Circuit For Totem-Pole Outputs 

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

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

of pulse generators. 

August 26, 1985 

AMP(V) 

ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. Rate J Pulse Width I trLH J trHL 

74F 3.0V I 1 MHz J 500ns I 2.5ns l 2.5ns 
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Signetics 

Logic Products 

FUNCTION TABLE 
INPUTS 

A B 

L L 
L H 
H L 
H H 

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

--------, 
OUTPUT 

y 

H 
H 
H 
L 

PIN CONFIGURATION 

January 4, 1985 

FAST 74F37 
Buffer 
Quad Two-Input NANO Buffer 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F37 3.5ns 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

13mA 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V ± 10%; TA= 0°C to +70°C 

Plastic DIP N74F37N 

Plastic S0-14 N74F37D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 

J 
J 

2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A, B Data inputs 1.0/2.0 20µA/1.2mA 

y Data outputs 750/106.6 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

A 
1~Y 3 
'~ 
4~6 
5~ 

A 
1o~_y_8 
9~ 

12=b2y B ·11 
13 
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LOGIC SYMBOL (IEEE/IEC) 

&t> 
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Slgnetlcs Logic 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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 128 mA 

TA Operating free-air temperature range 0 to +70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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.) 

74F37 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

±10%Vee 2.5 v 
Vee=MIN, 

loH=-1mA 
±5%Vce 2.7 v 3.4 

VoH HIGH-level output voltage V1L= MAX, 
V1H=MIN ±10%Vee 2.0 v 

loH=-15mA 
±5%Vcc 2.0 v 

Vee= MIN, loL = 48mA ±10%Vcc .35 .50 v 
Vol LOW-level output voltage V1L=MAX, 

V1H= MIN loL = 64mA ±5%Vce .40 .55 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at 

Vee= MAX V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 5 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -1.2 mA 

las Short-circuit output current 3 Vee= MAX -100 -225 mA 

llccH V1N=GND 3 6 mA 
Ice Supply current (total) 

lleeL 
Vce=MAX 

V1N = 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 Vee - 5V, TA - 25°C. 
3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to 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, las tests should be performed last. 
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Signetics Logic Products Product Specification 

Buffer FAST 74F37 

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

I 74F37 
·- l TA=o·c 1~-:. TA=+2s·c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +s.ov ;-1 
CL= SOpF CL= 50pf 
RL= soon RL =soon 

----

Min Typ Max Min M 

tPLH Propagation delay 
Waveform 1 

2.5 3.5 5.5 2.0 6. 
tPHL A, B to Y 1.5 2.5 4.5 1.5 5. 

- -

·-1·-1 
10°c 

;f~ 
NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 

NOTE: For all waveforms, VM = 1.5V. 

Waveform 1. For Inverting Outputs 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 
R, ~ Load resistor to GND; see AC CHARACTERISTICS 

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

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

of pulse generators. 

AMP(V) 

i--------tw·-------< ov 

VM= 1.5V 

Input Pulse Definition 

-~---------------·-----

INPUT PULSE REQUIREMENTS 
FAMILY >--------------~------< 

Amplitude Rep. Rate Pulse Width tTLH lrHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 

----------------------------------------------· 
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Signe tics 

Logic Products 

FUNCTION TABLE 
INPUTS 

A B 

L L 
L H 
H L 
H H 

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

OUTPUT 

y 

H 
H 
H 
L 

PIN CONFIGURATION 

January 4, 1985 

·----, 

--

FAST 74F38 
Buff er 
Quad Two-Input NANO Buffer (Open Collector) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F38 7.0ns 13mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 10%; TA= O'C to +70°C 

Plastic DIP N74F38N 

Plastic S0-14 N74F38D 
--

NOTES: 
1. SO package ls surface·mounted micro·miniature DIP available 1984. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A, B Inputs 1.0/1.0 20µA/1.2mA 

y Outputs OC' /106.7 OC'/64mA 

NOTES: 
1. One (1 .0) FAST Unit Load is defined as; 20µA in the HIGH state and 0.6mA in the LOW state. 
2. •oc - Open Collector 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

~=tY-3 &t>Q 

4=i(y-6 5 B ~ 

1o=i[y-B y 8 
9 0 

12=i(y B y 11 
13 0 11 
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Signetics Logic 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.) 

PARAMETER 74F UNIT 
--------------+----------+-----

Vee Supply voltage -0.5 to +7.0 v 
VtN Input voltage -·0.5 to + 7.0 v 

,..·-~-~~---~-~=r---.---.--=~--=-~-n=:-P_~-~-r:=-~=e_tu=-:~-P-:P~:=:_i-i~-;-_:~~-P~-~-~,-~--~~~~:~H~o-o_u_u_t:_puu_tt_s:_~:_:e ______ ·-_-_···~----_-_ -_ -_ --<-----_----·~·~~--~~o·:=-ot=o_:-o_:-0~8+=+.~7+_'!__0_:_~-~-:___·-_.· - - ;C: - I 
TA Operating free-air temperature range 

------·-------·------·-----
RECOMMENDED OPERATING CONDITIONS 
,-------------------·---·--------------~---

74F 
PARAMETER UNIT 

Min Norn Max 
--·-- ·--·-··-----------------+-----

Vee Supply voltage 4.5 5.0 5.5 v 
-------------------+--·----+-·--···-- -·----+-----·--< 

VtH HIGH-level input voltage 2.0 v 
>-------·------·-·--· -.·---------·-·-·---------+----

Vtl LOW-level input voltage 

itK Input clamp current 

HIGH-level output voltage 
-------------·--+---

loL LOW-level output current 
--··---·-----·--·--------------·----· 
TA Operating free-air temperature 0 

--------------·--··- ·-·--· ---·--------------·---~ 

0.8 

-18 

4.5 

v 
mA 

v 

-·---+---~-;---. +-- ~; -j 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

loH 

PARAMETER TEST CONDITIONS1 

----·-··-···--- -·-----··-·----------
HIGH-level output current 

LOW-level output voltage 

Vee= MIN, Vtl = MAX, VtH = MIN, VoH = MAX 

Vee= MIN, 
V1L= MAX, 
V1H= MIN 

>-------------"·· --·-·----+-----
V1K Input clamp voltage Vee= MIN, 11 = ltK 
-------------···----···----+---- --------

lttt 

ltl 

Input current at others 
maximum input voltage 

Vee= MAX V1 = 7.0V 

-~------·--·-----------· 

HIGH·level input current Vee= .MAX, V1 = 2.7V 
----·-··-·-··---<----------------------

LOW-level input current Vee= MAX, V1 = 0.5V 

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

74F38 
UNIT 

Min Typ2 Max 

250 µA 

.35 .50 v 

.40 .55 v 

-0.73 -1.2 v 

100 µA 

5 20 -t µA 

·-1.2 I mA 

7 
>-------·----··---·-· lccH ---- [ V1N;: GND __ _ 

Ice Supply current (total) lccL Vee= MAX v,;,:·;:5V- ---· - ·-· -
-0.6 

4 

22 30 
-------· -----

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

Buffer FAST 74F38 

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

74F38 

TA= +25'C TA= 0 to +70°C 

PARAMETER TEST . .CONDITIONS Vee= +s.ov Vee= + 5.0V ± 10% 
UNIT 

CL= 50pF CL= 50pF 
RL=soon RL=soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

7.5 10 12.5 7.5 13 
tPHL A, B to Y 1.5 3.0 5.0 1.5 5.5 

ns 

NOTES: 
1. Subtract 0.2ns from minimum values for SO package. 
2. When using open collector parts, the value of the pull-up resistor greatly affects the value of the TPLH. For example, changinQ the specified pull-up resistor value 

from 500 ohms to 100 ohms will improve the TPLH up to 50% with only a slight increase in the TPHL. However, if the value of the pull-up resistor is changed, the 
user must make certain that the total IOL current through the resistor, plus the total Ill's of the receivers does not exceed the IOL maximum specification. 

AC WAVEFORM 

NOTE: For all waveforms, VM"' 1.5V. 

Waveform 1. Propagation Delay Input To Output 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vee 

VQUT 

7.0V 

.,,. .,,. f' .,,. 
Test Circuit For Open Collector Outputs 

DEFINITIONS 
RL - Load resistor; see AC CHARACTERISTICS 

for value. 

R, 

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

Ar= Termination resistance should be equal to Zour 
of pulse generators. 

January 4, 1985 

AMP(V) 

ov 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l tTLH l tTHL 

74F 3.0V J 1MHz } 500ns J 2.5ns} 2.5ns 
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Signetics 

Logic Products 

FUNCTION TABLE 
INPUTS 

A B c 
L x x 
x L x 
x x L 
x x x 
H H H 

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

D 

x 
x 
x 
x 
H 

PIN CONFIGURATION 

January 4, 1985 

OUTPUT 

y 

H 
H 
H 
H 
L 

FAST 74F40 
Buffer 
Dual Four-Input NANO Buffer 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F40 3.5ns 6mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V ± 10%; TA= O'C to +70'C 

Plastic DIP N74F40N 

Plastic S0-14 N74F40D 

NOTES: 
1. SO package is surfacewmounted microwminiature DIP available 1984. 
2. 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 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A, B, C, D Data inputs 1.0/2.0 20µA/1.2mA 

y Data outputs 750/106.7 )5mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

1~A 2 B y 
4 e 6 

5 D 

9~ 10 B y 8 
12 e 
13 D 
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Signetics Logic 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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 128 mA 

TA Operating free-air temperature range O to +70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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.) 

74F40 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

±10%Vcc 2.5 v 
Vcc=MIN, 

loH=-1mA 
±5%Vcc 2.7 v 3.4 

VoH HIGH-level output voltage V1L =MAX, 
v V1H= MIN ±10%Vcc 2.0 

loH=-15mA 
±5%Vcc 2.0 v 

Vcc=MIN, loL = 48mA ±10%Vcc .35 .50 v 
VoL LOW-level output voltage V1L =MAX, 

V1H= MIN loL = 64mA ±5%Vcc .40 .55 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at 

Vee= MAX V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 5 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.6 -1.2 mA 

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

1iccH V1N=GND 1.75 4 mA 
Ice Supply current (total) 

JiccL 
Vee= MAX 

V1N =4.5V 11 17 mA 

NOTES: 
1. For conditions shown as M1N or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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, las tests should be performed last. 
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Signetics Logic Products Product Specification 

Buffer FAST 74F40 

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

74F40 

"J TA= +25°C TA= Oto +70°C 

PARAMETER TEST CONDITIONS Vee= +s.ov Vee=+ 5.0V ± 10% 
CL= SOpF CL= 50pF 
RL =soon RL = 500S1 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.0 4.0 6.0 1.5 7.0 
tpHL A, B, C, D tel Y 1.5 3.0 5.0 1.0 5.5 

ns 

AC WAVEFORM 

NOTE: For all waveforms, VM = 1.5V. 

Waveform 1. Inverting Outputs 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

VouT 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 
RL = Load resistor to GND; see AC CHARACTERISTICS 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

January 4, 1985 

YM=1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. Rate J Pulse Width J trnL I ITHL 

74F 3.0V l 1MHz l 500ns J 2.5ns l 2.5ns 
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Signetics 

Logic Products 

FUNCTION TABLE 
For 3-lnput Gates 

INPUTS 

A B c D E 

H H H x x 
x x x H H 

All other combinations 

FUNCTION TABLE 
For 2-lnput Gates 

INPUTS 

A B c 

H H x 
x x H 

All other combinations 

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

F 

x 
H 

D 

x 
H 

PIN CONFIGURATION 

January 4, 1985 

OUTPUT 

1V 

L 
L 

H 

OUTPUT 

2v 
L 
L 

H 

FAST 74F51 
Gate 
Dual 2-Wide 2-lnput, 2-Wide 3-lnput AND-OR-Invert Gate 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F51 3.0ns 3.5mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 10%; TA= o•c to +70°c 

Plastic DIP N74F51N 

Plastic S0-14 N74F51D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A, B, C, D, E, F Data inputs 1.0/1.0 20µA/0.6mA 

1'r', 2v Data outputs 50/33 1mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

LS03040S 

·~2A 3 28 -
2Y. 

4 2C 

• 20 
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Signetics Logic 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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 v 
V1N Input voltage -0.5 to +7.0 v 

t----·--- -·---- ---j- - -- -----~--

l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
VouT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range 0 to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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 oc 

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

74F51 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 
r---

Vee= MIN, V1L =MAX, loH= MAX, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage 

V1H =MIN ±5%Vcc 2.7 3.4 v 

Vee= MIN, V1L =MAX, loL =MAX, ± 10%Vcc 0.35 0.5 v 
Vol LOW-level output voltage 

V1H =MIN ±5%Vcc 0.35 0.5 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input clamp current at 

Vee= MAX, V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX -60 -150 mA 

l lccH V1N = GND 1.8 3.0 mA 
Ice Supply current (total) Vee= MAX 

lccL V1N = 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 Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 1os, 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 HtGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 
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Signetics Logic Products Product Specification 

Gate FAST 74F51 

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

74F51 

TA= +25°C TA= 0°C to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= +s.ov ± 10% 

UNIT 
CL= 50pF CL= SOpF 
RL= soon RL =soon 

Min Typ Max Min Max 

tpLH Propagation delay 
Waveform 1 

2.0 3.5 5.5 1.5 6.5 
IPHL A, B, C, D, E, F to nY 1.0 2.5 4.0 1.0 4.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 

A, B, C, D,-{ VM 
E, F 

nY 'PHLi VM 

NOTE: For all waveforms, VM = 1.5V. 

Waveform 1. Propagation Delay Input To Output 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Vour 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr = Term~nation resistance should be equal to Zour 

of pulse generators. 

-----tw--- AMP (V) 

ITHL(lf) tnH(lrl 

ITLH(lr) ITHL(I!) 

i-------•w------~ ov 

VM = 1.5V 

Input Pulse Definition 

-----------------------·· 
INPUT PULSE REQUIREMENTS 

FAMILY >-----------------·r-
Amplitude Rep. Rate Pulse Width tTLH tTHL 

74F 3.0V 1MHz 500ns 2.Sns 2.5ns 

~----------~·------------------------~~------~--~~-·--
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PIN CONFIGURATION 

August 26, 1985 

FAST 74F64 
Gate 
Four-Two-Three-Two-Input AND-OR-Invert Gate 
Product Specification 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F64 4.0ns 2.5mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGE 
Vee= 5V ± 10%; TA= 0°c to +70°C 

Plastic DIP N74F64N 

Plastic S0-14 N74F64D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 

Data Manual. 

FUNCTION TABLE 

~------

A B c 
H H x 
x x H 
x x x 
x x x 

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

D 

x 
H 
x 
x 

INPUTS 

E F G 

x x x 
H H x 
x x H 
x x x 

All other combinations 

OUTPUT 

H J K L y 
-----1 

x x x x L 
x x x x L 
H H x x L 
x x H H L 

H 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

~ 
DESCRIPTION 74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Inputs 1.0/1.0 20µA/0.6mA 

Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

2~ 
3~ 

13 

12 

11 

9~----
10~ 
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Slgnetlcs Logic 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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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.) 

74F64 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee=MIN, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L = MAX, loH = MAX 

V1H=MIN, ±5%Vee 2.7 3.4 v 
Vee= MIN, ±10%Vee .35 .50 v 

Vol LOW-level output voltage V1L = MAX, IOL = MAX 
V1H=MIN, ±5%Vee .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
11 Input current at maximum input voltage Vee= MAX, V1 = 7.0V 100 µA 

l1H HIGH-level input current Vee= MAX. V1=2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX. Vo= o.ov -60 -80 -150 mA 

l lecH Vee= MAX 1 V1N=GND 1.9 2.8 mA 
Ice Supply current (total) l V1N =4.5V leCL 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 Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/ or sample-and-hold techniques are preferable in 

order to 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 s.ny sequence of parameter tests, los tests should be performed last. 
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Gate FAST 74F64 

AC ELECTRICAL CHARACTERISTICS 

74F64 

TA= +2S°C TA= 0°c to +70°c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee=+ s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.5 4.6 6.0 2.5 7.0 
tPHL A-L to Y 2.0 3.2 4.5 2.0 5.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package 

AC WAVEFORM 

NOTE: For all waveforms, VM = 1.5V. 

Waveform 1. For Inverting Outputs 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Your 

RL 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
AT= Termination resistance should be equal to ZouT 

of pulse generators. 
t1LH· t1HL Values should be less than or equal to the table 
entries. 

August 26, 1985 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Rate I Pulse Width I tTLH J ITHL 

74F 3.0V J 1 MHz J 500ns J 2.5ns J 2.5ns 
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Logic 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 (So) and Reset (Ro) are asynchro
nous active-LOW inputs and operate 
independently of the Clock input. Infor
mation on the Data (D) input is trans
ferred to the Q output on the LOW-to
HIGH transition of the clock pulse. Clock 
triggering occurs at a voltage level of the 
clock pulse and is not directly related to 
the transition time of the positive-going 
pulse. The D inputs must be stable one 
set-up time prior to the LOW-to-HIGH 
clock transition for predictable opera
tion. 

PIN CONFIGURATION 

August 26, 1985 

FAST 74F74 
Flip-Flop 
Dual D-Type Flip-Flop 
Product Specification 

TYPE TYPICAL IMAX 

74F74 125MHz 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

11.5mA 

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V ± 10%; TA= 0°c to +10°c 

Plastic DIP N74F74N 

Plastic S0-14 N74F74D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

o,, D2 Data inputs 1.0/1.0 20µA/0.6mA 

CP1, CP2 
Clock pulse inputs 1.0/1.0 20µA/0.6mA 
(active rising edge) 

Ro1. Ro2 
Reset inputs 

1.0/3.0 20µA/1.8mA 
(active LOW) 

801. 802 
Set inputs 1.0/3.0 20µA/1.8mA 
(active LOW) 

o,, o,, 02, 02 Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

10 

o, 801 01 5 12 02 502 02 e1 

CP1 11 CP2 

C2 
Ro1 01 Ro2 02 

13 

6-52 853-0335 80217 



Signetics Logic Products 

Flip-Flop 

LOGIC DIAGRAM 

CP 

so----+-----+----~ 

Ro--------_. __________ _J 

Product Specification 

FAST 74F74 

MODE SELECT- FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

So Ro CP D a 
Asynchronous Set L H x x H 
Asynchronous Reset H L x x L 

(Clear) 
Undetermined(11 L L x x H 
Load "1" (Set) H H I h H 
Load "O" (Reset) H H I I L 

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. 
I =LOW voltage level one set-up time prior to the LOW-to-HIGH clock 

transition. 
X =Don't care. 
f = LOW-to-HIGH clock transition. 
NOTE: 

Q 

L 
H 

H 
L 
H 

(1) Both outputs will be HIGH if both S0 and Ro go LOW simultaneously. 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 

l1K 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 oc 
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Signetics Logic Products Product Specification 

Flip-Flop FAST 74F74 

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

74F74 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L = MAX, loH = MAX 

V1H =MIN, ±5%Vcc 2.7 3.4 v 
Vee= MIN, ± 10%Vcc .35 .50 v 

VoL LOW-level output voltage V1L = MAX, loL = MAX 
V1H =MIN, ±5%Vcc .35 .50 v 

VIK Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

1, 
Input current at maximum 

Vee= MAX, v, = 7.0V 5 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V All inputs 1 20 µA 

D, GP inputs -0.4 -0.6 mA 
l1L LOW-level input current Vee= MAX, V1 = 0.5V 

Ro. 80 inputs -1.3 -1.8 mA 

los Short-circuit output current3 Vee= MAX, Vo= 0.0V -60 -85 -150 mA 

Ice Supply current4 (total) Vee= MAX 11.5 16 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time.For testing 105, 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 rise the chip 
temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed 
last. 

4. Measure Ice with the Clock inputs grounded and all outputs open, with the Q and 0 outputs HIGH in turn. 

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

74F74 

TA= +25°C TA= 0°C to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee=+ 5.ov ± 10% 

UNIT 
CL= 50pF CL= 50pF 
RL = 50051 RL = 50051 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 100 125 100 MHz 

tPLH Propagation delay 
Waveform 1 

3.8 5.3 6.8 3.8 7.8 
tPHL GP to On. On 4.4 6.2 8.0 4.4 9.2 

ns 

tPLH Propagation delay 
Waveform 2 

3.2 4.6 6.1 3.2 7.1 
tPHL SDn or RDn to On. On 3.5 7.0 9.0 3.5 10.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Flip-Flop FAST 74F74 

AC SET·UP REQUIREMENTS 

74F74 

TA=+25'C TA= O'C to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= +s.ov ± 10% 

UNIT 
CL= 50pf CL= 50pf 
RL = 500.11 RL = 500.11 

Min Typ Max Min Max 

Is (H) Set-up time HIGH or LOW, 
Waveform 1 

2.0 2.0 
Is (L) Dn to CP 3.0 3.0 

ns 

th (H) Hold time HIGH or LOW, 
Waveform 1 

1.0 1.0 
th (L) Dn to CP 1.0 1.0 

ns 

tw (H) Clock pulse width, 
Waveform 1 

4.0 4.0 
tw (L) HIGH or LOW 5.0 5.0 

ns 

tw (L) Ro or So pulse width, LOW Waveform 2 4.0 4.0 ns 

tree 
Recovery time, 

Waveform 3 2.0 2.0 ns 
Ro or So to CP 

AC WAVEFORMS 

SET (9D) 

CP 
RESET (fio> 

IPHL IPLH 

Dn VM 

lplH 

on VM 

Waveform 1. Clock To Output Delays, Data Set-up And 
Hold Times, Clock Pulse Width 

Waveform 2. Set And Reset To Output Delays, Set And 
Reset Pulse Widths 

August 26, 1985 

Waveform 3. Recovery Time 
NOTE: For all waveforms, VM = 1.5V. 

The shaded areas indicate when the input is permitted to change for predictable performance. 
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Flip-Flop 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Your 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

Product Specification 

FAST 74F74 

AMP(V) 

ov 

VM•1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Ratel Pulse Width J lTLH J tTHL 

74F 3.0V J 1 MHz l 500ns J 2.5ns J 2.5ns 
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FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
HIGH and LOW states) 

• Magnitude comparison of any 
binary words 

• Serial or parallel expansion 
without extra gating 

DESCRIPTION 
The 'F85 is a 4-bit magnitude 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 (Ao ---> A3) and (Bo ___, B3). 
where A3 and B3 are the most significant 
bits. 

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

PIN CONFIGURATION 

January 4, 1985 

FAST 74F85 
Comparator 
4-Bit Magnitude Comparator 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F85 7.0ns 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

40mA 

COMMERCIAL RANGE 
PACKAGES 

Vcc=5V ±10%; TA=0°C to +70°C 

Plastic DIP N74F85N 

Plastic SOL-16 N74F85D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Ao-A3 Comparing Inputs 1.0/0.033 20µA/20µA 

Bo-63 Comparing Inputs 1.0/0.033 20µA/20µA 

IA< 9, IA~B Expansion Inputs 1.0/0.033 20µA/20µA 
IA> B 

~~-

A> B, A~ B 
Data Outputs 50/33 1.0mA/20mA 

A<B 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

10 12 13 15 9 11 14 1 

Ao A1 A2 Aa Bo 81 82 83 

IA< B 

IA=B 

IA> B 

A>B A=B A<B 

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

6-57 853-0055 76480 

6 



Signetics Logic Products 

Comparator 

The expansion inputs IA> 9, IA = 9, and IA < s 
are the least significant bit positions. When 
used for series expansion, the A > B, A = B 
and A < B outputs of the least significant 
word are connected to the corresponding 
IA> s. IA= s. and IA< s inputs of the next 
higher stage. Stages can be added in this 
manner to any length, but a propagation 
delay penalty of about 15ns is added with 
each additional stage. For proper operation 
the expansion inputs of the least significant 
word should be tied as follows: IA> s = LOW, 
IA= B = HIGH, and IA< B = LOW. 

FUNCTION TABLE 

COMPARING INPUTS 

A3, 83 

A3 > B3 
A3 < B3 
A3 = B3 
A3 = B3 

A3 = B3 
A3 = B3 
A3 = B3 
A3 = B3 

A3 = B3 
A3 = B3 
A3 = B3 

A3 = B3 
A3 = B3 
A3 = B3 

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

January 4, 1985 

A2, 82 

x 
x 

A2 > B2 
A2 < B2 

A2 = B2 
A2 = B2 
A2 = B2 
A2 = B2 

A2 = B2 
A2 = B2 
A2 = B2 

A2 = B2 
A2 = B2 
A2 = B2 

A1, 81 

x 
x 
x 
x 

A1 > B1 
A1 < B1 
A1 = B1 
A1 = B1 

A1 =B1 
A1 =B1 
A1 =B1 

A1 = B1 
A1 =B1 
A1 =B1 

Product Specification 

FAST 74F85 

LOGIC DIAGRAM 

1-1rtr=====1~~~0-m~(S) A> 8 

~r 
~-(6) 

A= B 

(13) 
A, 

82 (14) 

IA·< B (2) 

IA= B 
(3) 

IA> B 
(4) 

A1 
(12) 

81 
(11) 

Ao (10) I:>-+--.~~.---. 
8,--;--~~L~_,) 

(9) ~---:_-_-_-_-_-~-::~---------l:Q--J 

EXPANSION INPUTS OUTPUTS 

Ao, Bo IA> B IA<B IA=B A>B A<B A=B 

x x x x H L L 
x x x x L H L 
x x x x H L L 
x x x x L H L 

x x x x H L L 
x x x x L H L 

Ao> Bo I x x x H L L 
Ao< Bo x x x L H L 

Ao= Bo H L L H L L 
Ao= Bo L H L L H L 
Ao= Bo L L H L L H 

Ao= Bo x x H L L H 
Ao= Bo H H L L L L 
Ao= Bo L L L H H L 
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Comparator 

INPUTS 

IMS8)823 

A23 
822 
A22 
821 
A21 
820 
A20 
819 

83 
A3 
82 
A2 
81 
Ai 

(LSB) Bo 

•o 

A<8t-----. 
A:B NC 
A>Bt---~ 

A<B t------1 
A•B 
A>B 

A<Bt---~ 

A=Bt----~ 

A>B I------' 

A<8 
A:B 
A>B 

OUTPUTS 

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 

January 4, 1985 6-59 

Product Specification 

FAST 74F85 

The parallel expansion scheme shown in 
Figure 1 demonstrates the most efficient 
general use of these comparators. In the 
parallel expansion scheme, the expansion 
inputs can be used as a fifth input bit position 
except on the least significant device which 
must be connected as in the serial scheme. 
The expansion inputs are used by labeling 
IA> 8 as an "A" input, IA< 8 as a "B" input 
and setting IA~ 8 LOW. The' F85 can be used 
as a 5-bit comparator only when the outputs 
are used to drive the (Ao - A3) and (Bo - B3) 
inputs of another 'F85 device. The parallel 
technique can be expanded to any number of 
bits as shown in Table 1. 
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Signetics Logic Products Product Specification 

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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage +0.8 v 
l1K 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 oc 
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Signetics Logic Products Product Specification 

Comparator FAST 74F85 

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

74F8S 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ• Max 

Vee= MIN, V1L =MAX, loH =MAX, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage 

V1H =MIN ±5%Vcc 2.7 3.4 v 
. -- ---~-

Vee= MIN, V1L =MAX, loL =MAX, ± 10%Vce 0.35 0.50 v 
Vol LOW-level output voltage 

V1H =MIN ±5%Vcc 0.35 0.50 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at 

Vee= O.OV, V1=7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -20 µA 

los Short-circuit output current3 Vee= MAX -60 -150 mA 

Supply current4 (total) l lccH 36 50 mA 
Ice Vee= MAX 

lccL 40 54 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, 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. 

4. Ice is measured with outputs open, A = B grounded, and all other inputs grounded. 

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

74F8S 

TA= +2S°C TA= 0°C to +70°C 

PARAMETER TEST CONDITIONS Vee= +S.OV Vee= +5.0V ± 10% 
UNIT 

CL= SOpF CL= 50pF 
RL =soon RL= soon 

Min Typ Max Min Max 

tPLH 
Propagation delay 

Waveform 1 6.0 8.5 11.0 5.5 13.0 
tPHL 

A or B input to 
3 logic levels 7.0 9.5 14.0 6.5 15.5 

ns 
A < B, A > B output 

tPLH 
Propagation delay 

Waveform 1 6.5 9.0 11.5 6.0 14.0 
tPHL 

A or B input to 
4 logic levels 7.0 9.5 14.0 6.5 14.5 

ns 
A= B output 

tPLH 
Propagation delay 

Waveform 1 3.0 5.0 7.5 2.5 9.0 
tPHL 

IA< B and IA~ B input 
1 logic level 3.0 6.0 9.0 2.5 10.0 

ns 
to A > B output 

tPLH 
Propagation delay 

Waveform 1 2.5 4.5 7.0 2.0 9.0 
tPHL 

IA~ s input to 
2 logic levels 3.5 7.5 10.0 2.5 12.0 

ns 
A= B output 

tPLH 
Propagation delay 

Waveform 1 3.0 5.0 8.0 3.0 9.5 
tPHL 

IA > B and IA ~ B input 
1 logic level 3.0 6.0 9.0 2.0 9.5 

ns 
to A < B output 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products Product Specification 

Comparator FAST 74F85 

AC WAVEFORM 

NOTE: For all waveforms, VM = 1.5V. 

Waveform 1. Propagation Delay Input To Output 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Your 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 

of pulse generators. 

January 4, 1985 

FAMILY 

74F 

6-62 

AMP(VI 

ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude J Rep. Rate. I Pulse WidthJ trLH J trHL 

3.0V J 1MHz _J 500ns J 2.5ns J 2.5ns 



Signetics 

Logic Products 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H = HIGH voltage level 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 1-

OUTPUT 

y 

L 
H 
H 
L 

I ____ _ 
August 26, 1985 

FAST 74F86 
Gate 
Quad Two-Input Exclusive-OR Gate 
Product Specification 

TYPE 

74FB6 

TYPICAL PROPAGATION 
DELAY 

4.3ns 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

16.5mA 

PACKAGES 
COMMERCIAL RANGE 

Vcc=SV ±10%; TA=0°C to +70°C 

Plastic DIP N74F86N 

Plastic S0-14 N74FB6D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE I 

HIGH/LOW HIGH/LOW ' 

A, B Inputs 1.0/1.0 20µA/0.6mA j 
y Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µ.A in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

·~~. 10~~ 

122'• D-B 11 
13 

6-63 

LOGIC SYMBOL (IEEE/IEC) 

11 

853-0336 80217 
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Signetics Logic Products Product Specification 

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.) 

---------------· --
PARAMETER 74F UNIT 

--
Vee Supply voltage -0.5 to +7.0 v 

-----
V1N Input voltage -0.5 to +7.0 v 

-
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

louT Current applied to output in LOW output state 40 mA 
r-- --TA Operating free-air temperature range 0 to 70 oc 

RECOMMENDED OPERATING CONDITIONS 
,--------------------------------------------,----------------~-- -----

74F 
PARAMETER -----------·- ·-----,------- UNIT 

Min Norn Max 
---------------------------------------------------1-----+------+-------r----------

Vee Supply voltage 4.5 5.0 5.5 v 
f--

V1H HIGH-level input voltage 2~ v 
--------------------------·--------------------------+-------+------+----- -------

V1L LOW-level input voltage 0.8 v 
I -----+------t-------

l1K Input clamp current -18 mA 
->-----------~--------+------------

loH HIGH-level output current -1 mA 
----------------------------------------------------------------~-----------·+------ +--------·+---------

f----
l0t. LOW-level output current 20 mA 

TA Operating free-air temperature 0 70 

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

~~TIONS,-------~~i~--r<:::- - ~ax 
,------

PARAMETER TEST CON UNIT 

r-------------------- !------------ -T;;-o~-:;;,; + 2.5 

VoH HIGH-level output voltage 

·--·-·--------------··-------·-

Vol LOW-level output voltage 

. r--

r 
Input clamp voltage 

--- -
Input current at maximum input voltage 

HIGH-level input current 

LOW-level input current 

OS Short-circuit output current3 

I Supply current (total) 
l leCH 

l_ lcc J ieeL 

NOTES: 

Vee= MIN, v 
v,L = MAX, loH = MA x ~--
V1H =MIN, 3.4 1 ± 5%Vec 2.7 V 

-··-·-·-
Vee= MIN, 
V1L = MAX, loL = MA x f- ±. 10%~_c;_c::_ .35 .50 v 

V1H =MIN, 

Vee= MIN, 11 = l1K 

Vee= MAX, V1 = 7.0 

Vee= MAX, V1 = 2.7 

Vee= MAX, V1 = 0.5 

Vee= MAX 

Vee= MAX 

·--

__ f-1 I5%Vec _ _,,__ __ -+--_.3_5_+-_.5_o __ +-_v _ __, 

-------------
v 
v 
v 

-60 

-0.73 

5 

-0.4 

-80 

15 

18 

-1.2 v 
--·------ --· 

100 µA 

20 µA 

-0.6 mA 

-150 mA 

23 mA 

28 mA 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to 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 Logic Products Product Specification 

Gate FAST 74F86 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the pror.edures outlined in Signetics 
LOGIC App note 202 "Testing and Specifying FAST logic.") 

74F86 
-----1 

TA= +25°C TA= 0°C to +70'C 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +s.ov 110% 

UNIT 
CL= SOpF CL= SOpF 
RL =soon RL = 500.12 

Min Typ Max Min Max 

tpLH Propagation delay Other input LOW 3.0 4.0 5.5 3.0 6.5 
tPHL AorBtoY Waveform 2 3.0 4.2 5.5 3.0 6.5 

ns 

tpLH Propagation delay Other input HIGH 3.5 5.3 7.0 3.5 8.0 
tPHL AorBtoY Waveform 1 3.0 4.7 6.5 3.0 7.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 
NOTE: For all waveforms, VM = 1.5V 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Your 

Test Circuit For Totem-Pole Outputs 

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

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

of pulse generators. 

August 26, 1985 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Rat!T~ulse W.idtnJ ITLH j ITHL 

74F 3.0V j 1MHz l 500ns J 2.5ns J 2.sns 
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Logic Products 

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

Set (So) and Reset (Ro) are asynchro
nous active-LOW inputs and operate 
independently 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 predict
able operation. The JK design allows 
operation as a D flip-flop by tying the J 
and K inputs together. 

Although the Clock input is level sensi
tive, the positive transition of the Clock 
pulse between the O.BV and 2.0V levels 
should be equal to or less than the Clock 
to output delay time for reliable opera
tion. 

PIN CONFIGURATION ,------·---· 
I 

l _______ _ 
August 26, 1985 

FAST 74F109 
Flip-Flop 
Dual J·K Positive Edge-Triggered Flip-Flop 
Product Specification 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY C ""~ (TOTAL) 

I-----
74F109 125MHz 12.3mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= SV ± 10%; TA= 0°C to +70°C 
f------

Plastic DIP N74F109N 

Plastic S0-16 N74F109D 
'----· ·-
NOTES: 
1. SO r;ackage is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 

Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

I PINS 

~-J,', J2.-K;~-_--
K2 
-

CP1. CP2 

Ro1. Ro2 

801. 802 

---

--------
01, 02. a, '02 

-· 
NOTE: 

DESCRIPTION 
74F(U.L.) 

HIGH/LOW 

Data inputs 1.0/1.0 

Clock pulse inputs 
1.0/1.0 

(active rising edge) 

Reset inputs (active LOW) 1.0/3.0 

Set inputs (active LOW) 1.0/3.0 

Outputs 50/33 

LOAD VALUE 
HIGH/LOW 

20µA/0.6mA 

20µA/0.6mA 
--j 

20µA/1.8mA 
-----1 

20µA/1.8mA 

1.0mA/20mA 
-------------" 

One (1.0) FAST Unit Load (U.L.) is defined as: 20µA in the HIGH state and O.SmA in the LOW 
state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

I 
11 

J, So1 a, 14 J2 
So2 02 10 

CP1 12 CP2 

10 
K1 Ro1 a, 13 K2 Ro2 02 

15 

-------------~ 
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Signetics Logic Products 

Flip-Flop 

LOGIC DIAGRAM 

CP~~--t~>--~~~+-~~+-~-' 

1.~~~~~~~~ ...... ~~+-~~~~~ 
fio~~~~~~~~~~~+-~~~~~~~~~ 

FUNCTION TABLE 

OPERATING MODE 

Asynchronous Set 
Asynchronous Reset (Clear) 
Undetermined (Note) 

Toggle 
Load "O" (Reset) 
Load "1" (Set) 
Hold "no change" 

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

So 
L 
H 
L 

H 
H 
H 
H 

Product Specification 

FAST 74F109 

INPUTS OUTPUTS 

Ro CP J K Q Q 

H x x x H L 
L x x x L H 
L x x x H H 

H t h I q q 
H t I I L H 
H t h h H L 
H t I h q q 

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH Clock transition. 
I= LOW voltage level one set-up time prior to the LOW-to-HIGH Clock 

transition. 
X = Don't care. 
q = Lower case letters indicate the state of the referenced output prior to the 

LOW-to-HIGH Clock transition. 
t - LOW-to-HIGH Clock transition. 
NOTE: . 

Both outputs will be HIGH if both 50 and Ro go LOW simultaneously. 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 ·v 

l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 'C 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 

V1L LOW-level input voltage 0.8 v 
l1K 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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Signetics Logic Products Product Specification 

Flip-Flop FAST 74F109 

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

74F109 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ' Max 

Vee= MIN, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L =MAX, loH =MAX 

V1H =MIN, ±5%Vcc 2.7 3.4 v 
Vee= MIN, ± 10%Vee .35 .50 v 

Vol LOW-level output voltage V1L =MAX, IOL =MAX 
V1H =MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11=111< -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

J, K, CP inputs 1 20 µA 
l1H HIGH-level input current Vee= MAX, V1 = 2.7V 

So, Ro inputs 1 20 µA 
-

J, K, CP inputs -0.4 -0.6 mA 
l1L LOW-level input current 

So, Ro inputs 
Vee= MAX, V1 = 0.5V 

-1.3 -1.8 mA 

los Short-circuit output current 3 Vee= MAX, Vo= o.ov -60 -85 -150 mA 

Ice Supply current 4 (total) Vee= MAX 12.3 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 Vee"" 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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, las tests should be performed last. 

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

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202 "Testing and Specifying FAST Logic.") 

74F109 

TA=+2s0 c TA= o•c to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= +5.0V ± 10% 

UNIT 
CL= 50pF CL= 50pF 
RL= soon RL =soon 

Min Typ Max Min Max 
--

IMAX Maximum clock frequency Waveform 1 90 125 90 MHz 

tPLH Propagation delay 
Waveform 1 

3.8 5.3 7.0 3.8 8.0 

tPHL CP to O,,, On 4.4 6.2 8.0 4.4 9.2 
ns 

tPLH Propagation delay 
Waveform 2 

3.2 5.2 7.0 3.2 8.0 
tpHL Son or Ron to On, On 3.5 7.0 9.0 3.5 10.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products 

Flip-Flop 

AC SET-UP REQUIREMENTS 

PARAMETER TEST CONDITIONS 

t5 (H) Set-up time HIGH or LOW, 
Waveform 1 t5(L) JorKtoCP 

th(H) Hold time, HIGH or LOW, 
Waveform 1 th(L) JorKtoCP 

tw(H) Clock pulse width, 
Waveform 1 

tw(L) HIGH or LOW 

tw(L) 
Set or Reset pulse width, 

Waveform 2 LOW 

tree 
Recovery time, 

Waveform 3 Set or Reset to clock 

AC WAVEFORMS 

J or K 

CP 

Waveform 1. Clock To Output Delays, Data Set-up And 
Hold Times, Clock Pulse Width 

Product Specification 

FAST 74F109 

74F109 

TA= +25°C TA= o to +10°c 
Vee= 5.0V Vee=+ 5.0V ± 10% 

UNIT 
CL= 50pF CL= 50pF 
RL =soon RL =500!1 

Min Typ Max Min Max 

3.0 3.0 
3.0 3.0 ns 

1.0 1.0 
ns 

1.0 1.0 

4.0 4.0 
ns 5.0 5.0 

4.0 4.0 ns 

2.0 2.0 ns 

lw(L) 

Waveform 2. Set And Reset To Output Delays, Set And 
Reset Pulse Widths 

Waveform 3. Recovery Time 
NOTE: For all waveforms, VM = 1.SV. 

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

Flip-Flop 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

Product Specification 

FAST 74F109 

AMP(V) 

av 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Rate [ Pulse Width J trLH J trHL 

74F 3.0V J 1 MHz J 500ns J 2.5ns J 2.5ns 
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Logic 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 
(So) and Reset (R0 ) 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 (GP) 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 set-up and hold 
times are observed. Output state chang
es are initiated by the HIGH-to-LOW 
transition of CP. 

PIN CONFIGURATION 

L~---------··--February 1986 

FAST 74F112 
Flip-Flop 
Dual J-K Negative Edge-Triggered Flip-Flop 
Preliminary Specification 

TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

130MHz 12mA 

ORDERING CODE 

Vc~~-~O-,M-t -~-~:~~~ i~~:::~,~--..... ·-~ --~-J. 
Plastic DIP N74F t 12N 

1-----------------+···-------------------·----------- -------~-- --- - - -· -- ·-----
Plastic S0-14 N74F1120 

'------------·------~-------------------·--------

PACKAGES 

NOTES: 
1. SO package is surface.mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signel!-:::s Mii1ta.ry Products 

Data Manual 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

801. 802 
------·--------· 
01, 02, 01, 02 

NOTE: 
One (LO) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW stat;:;. 

LOGIC SYMBOL 

I~· 3- J1 So1 01 -5 

CP1 

15 

Vee =Pin 16 
GND =Pin 8 

11 

13 

12 

10 

J2 502 Q2 9 

CP2 

K2 Ro2 02 

14 

- ---·------------------..--.-....J 
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Signetics Logic Products 

Flip-Flop 

LOGIC DIAGRAM 

Preliminary Specification 

FAST 74F112 

FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

So Ro CP J K Q a 
Asynchronous set L H x x x H L 
Asynchronous reset (clear) H L x x x L H 
Undetermined L L x x x H H 
Toggle H H j h h q q 
Load "O" (reset) H H I I h L H 
Load "1" (set) H H j h I H L 
Hold "no change" H H j I I q q 

H =HIGH voltage level steady state. 
h =HIGH voltage level one set-up time prior to the HIGH-to-LOW Clock 

transition. 
L = LOW voltage level steady state. 
1 =LOW voltage level one set-up time prior to the HIGH-to-LOW Clock 

transition. 
q = Lower case letters indicate the state of the referenced output one set-up time 

prior to the HIGH-to-LOW Clock transition. 
X = Don't care. 
i - HIGH-to-LOW Clock transition. 
NOTE: 
Both outputs will be HIGH while both So and Ro are LOW. but the output states 
are unpredictable if So and Ao 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.) 

r-· 
PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 

f--V1N ! nput voltage -0.5 to +7.0 v 

~- Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
-------j 

louT Current applied to output in LOW output state 40 mA 
1--

TA Operating free-air temperature range o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 

1---
l1K 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 0 70 oc 
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Signetics Logic Products Preliminary Specification 

Flip-Flop FAST 74F112 

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

74F112 
PARAMETER ~..., ,.,.,,,.,..,, UNIT 

Min Typ2 Max 

N, ± 10%Vee 2.5 v 
VoH HIGH-level output voltage 1 X, lnH =MAX 

V1H =MIN, ±5%Vcc 2.7 3.4 v 
Vee= MIN, ± 10%Vee .35 .50 v 

Vol LOW-level output voltage V1L =MAX, loL =MAX 
V1H =MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
Jn, Kn 100 µA 

11 
Input current at maximum 

Ron. Son Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

CPn 100 µA 

Jn, Kn 20 µA 

l1H HIGH-level input current Ron. Son Vee= MAX, v, = 2.7V 20 µA 

CPn 20 µA 

Jn, Kn -0.6 mA 

l1L LOW-level input current Ron• Son Vee= MAX, v, = 0.5V -3.0 mA 

CPn -2.4 mA 

las Short-circuit output current 3 Vee= MAX -60 -150 mA 

Ice Supply current 4 (total) Vcc=MAX 12 19 mA 

NOTES: 
1. For conditions shown as MJN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, 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, las tests should be performed last. 

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

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202 "Testing and Specifying FAST Logic.") 

74F112 
f---

TA= +2s0 c TA= o•c to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= +5.0V ± 10% 

UNIT 
CL= 50pF CL= 50pF 
RL = 500.\1 RL = 500.\1 

Min Typ Max Min Max 

IMAX Maximum Clock frequency Waveform 1 110 130 100 MHz 

tPLH Propagation delay 
Waveform 1 

2.0 5.0 6.5 2.0 7.5 
CPn to On, On 2.0 5.0 6.5 2.0 7.5 

ns 
tPHL 

tPLH Propagation delay 
Waveform 2 

2.0 4.5 6.5 2.0 7.5 
Son or Ron to On, On 2.0 4.5 6.5 2.0 7.5 

ns 
lPHL 

-----' 
NOTE: 
Subtract 0.2ns from minimum values for SO package. 

February 1986 6-73 

6 
~ 



Signetics Logic Products Preliminary Specification 

Flip-Flop FAST 74F112 

AC SET-UP REQUIREMENTS 

74F112 

TA= +25°c TA= G'C to +70'C 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= + s.ov ± 10% 

UNIT 
CL= SOpF CL= 50pF ' 
RL= soon RL= soon 

Min Typ Max Min Max 

t8(H) Set-up time, HIGH or LOW 
Waveform 1 

4.0 5.0 
t,(L) Jn or Kn to CPn 3.0 3.5 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 1 

0 0 I th(L) Jn or Kn to CPn 0 0 
ns 

tw(H) 
CPn pulse width Waveform 1 

4.5 5.0 
tw(L) 4.5 5.0 

ns 

tw(L) RDn or SDn pulse width Waveform 2 4.5 5.0 ns 
'-----

AC WAVEFORMS 

SET (6,,) v., l lw(L) 

Q 

Waveform 2. Set And Reset To Output Delays, Set And I 
Reset Pulse Widths 

NOTE: For all waveforms, VM = 1.5V. I 
L----·---------T-he_sh_a_de_d_a_ce_a_s _'n_d,_ca_ie_wh_e_n_th_e_;_np_u_t _'s_p_ac_m_itt_e_d _1o_c_h_an_g_e_1o_'_P_'e_d_ict_ab_1e_ou_1p_u_1 _P•_rt_o,_m_an_c_•· _________ __J 

Waveform 1. Clock To Output Delays, Data Set-up And 
Hold Times, Clock Pulse Width 
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Flip-Flop 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Your 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

FAMILY 

74F 

6-75 

Preliminrny Specification 

FAST 74F112 

tw AMP(V) 

10% 
ov 

ITHL(lf) tTLH(trl---l ~ 
ITLH(lr) ITHLllf) 

90% 
AMP(V) 

VM 

•w ov 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude l Rep. Rate J Pulse Width l trLH l trHL 

3.0V J 1MHz ] 500ns j 2.5ns} 2.5ns 

6 



Signetics 

Logic 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 (SD) 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 set-up and hold 
times are observed. Output state chang
es are intitiated by the HIGH-to-LOW 
transition of CP. 

PIN CONFIGURATION 

February 1986 

FAST 74F113 
Flip-Flop 
Dual J-K Negative Edge-Triggered Flip-Flop Without Reset 
Preliminary Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F113 125MHz 12mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= SV ± 10%; TA= 0°C to +70°C 

Plastic DIP N74F113N 

Plastic S0-14 N74F113D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

J1, h K1, K2 Data inputs 1.0/1.0 20µA/0.6mA 

CP1, CP2 
Clock pulse inputs 

1.0/4.0 20µA/2.4mA 
(active falling edge) 

So1. So2 
Direct set inputs 

1.0/5 20µA/3.0mA 
(active low) 

01. 02. 01, 02 Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

l 1 
3-1 J1 So1 01 j-5 11-1 J2 S02 02 t- 9 

1-<l eP1 13 -<l CP2 

2- K1 01P-6 12 K2 a2p.. s 

LS03730S LS03740S 

Vee =Pin 16 
GND= Pin 8 
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Signetics Logic Products 

Flip-Flop 

LOGIC DIAGRAM FUNCTION TABLE 

OPERATING MODE 
So 

Asynchronous Set L 
Toggle H 
Load "O" (Reset) H 

I 
Load (Set) 

. Hold "no change" 

H =HIGH voltage level steady state. 

Preliminary Specification 

FAST 74F113 

INPUTS 

CP J 

x x 
j h 
j I 

K 

x 
h 
h 

OUTPUTS 

Q 

H 
q 
L 

Q 

L 
q 
H 
L 
q 

h =HIGH voltage level one set-up time prior to the HIGH-to-LOW Clock transition. 
L = LOW voltage level steady state. 
I= LOW voltage level one set-up time prior to the HIGH-to-LOW Clock transition. 
q = Lower case letters indicate the state of the referenced output one set-up time 

prior to the HIGH-to-LOW Clock transition. 
X = Don't care. 
J = HIGH-to-LOW Clock transition. 
Asynchronous input: 

LOW input to 5 0 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 li:nits are over the operating free-air temperature range.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 

V1N Input voltage -0.5 to +7.0 v 

l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 

lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 "C 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 

V1L LOW-level input voltage +0.8 v 
i-------· 

l1K Input clamp current -18 mA 

loH HIGH-level output current -1 mA 

Im LOW-level output current 20 mA 

TA Operating free-air temperature 0 70 "C 
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Signetics Logic Products Preliminary Specification 

Flip-Flop FAST 74F113 

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

74F113 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.5 v 
VOH HIGH-level output voltage V1L =MAX, loH =MAX 

V1H =MIN, ±5%Vcc 2.7 3.4 v 
Vee= MIN, ± 10%Vcc .35 .50 v 

Vol LOW-level output voltage V1L =MAX, IOL =MAX 
V1H =MIN, ±5%Vcc .35 .50 v 

VIK Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
Jn, Kn 100 µA 

11 
Input current at maximum 

Son Vee MAX, V1 = 7.0V 100 µA 
input voltage 

CPn 100 µA 

Jn, Kn 20 µA 

l1H HIGH-level input current Son Vee= MAX, V1 = 2.7V 20 µA 

CPn 20 µA 

Jn, Kn -0.6 mA 

l1L LOW-level input current Son Vee= MAX, V1 = 0.5V -3.0 mA 

CPn -2.4 mA 

los Short-circuit output current 3 Vee= MAX -60 -150 mA 

Ice Supply current 4 (total) Vee= MAX 12 19 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

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

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

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

74F113 

TA= +25°C TA= 0°c to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +5.0V ± 10% 

UNIT 
CL= 50pF CL= 50pF 
RL= soon RL= soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 110 125 100 MHz 

tPLH Propagation delay 
Waveform 1 

2.0 4.0 6.0 2.0 7.0 
tPHL CPn to On, On 2.0 4.0 6.0 2.0 7.0 

ns 

tPLH Propagation delay 
Waveform 2 

2.0 4.5 6.5 2.0 7.5 
tPHL Son to On, On 2.0 4.5 6.5 2.0 7.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Flip-Flop FAST 74F113 

AC SET-UP REQUIREMENTS 

I 
74F113 

TA= +2S°C TA= O'C to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee=+ 5.0V ± 10% 

UNIT 
CL= 50pF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t5 (H) Set-up time. HIGH or LOW 
Waveform 1 

4.0 5.0 
15 (L) Jn or Kn to CPn 3.0 3.5 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 1 

0 0 
th(L) Jn or Kn to CPn 0 0 

ns 

1w(H) 
CPn pulse width Waveform 1 

4.5 5.0 
tw(L) 4.5 5.0 

ns 

1w(L) SDn pulse width Waveform 2 4.5 5.0 ns 

AC WAVEFORMS 

J, K or D 

SET ISvl 

RESET (Fial 

Q 

Waveform 1. Clock To Output Delays, Data Set-up And 
Hold Times, Clock Pulse Width 

Waveform 2. Set And Reset To Output Delays, Set And 
Reset Pulse Widths 

NOTE: For all waveforms, VM = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output perfo_•m_a_nc_e_. _______ ___J 
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Signetics Logic Products 

Flip-Flop 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

VouT 

RL 

Test Circuit For Totem-Pole Outputs 

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

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

of pulse generators. 

Februaiy 1986 

Preliminaiy Specification 

FAST 74F113 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY f------,-----.------,----.----H 

Amplitude Rep. Rate Pulse Width ITLH ITHL 

7 4F 3.0V 1 MHz 500ns 2.5ns 2-5ns 
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Logic Products 

DESCRIPTION 
The 'F114 is a Dual JK Negative Edge
Triggered Flip-Flop featuring individual J, 
K, and Set inputs and common Clock 
and Reset inputs. The Set (So) and 
Reset (Ro) inputs, when LOW, set or 
reset the outputs as shown in the Truth 
Table regardless of the levels at the 
other inputs. 

A HIGH level on the Clock (CP) input 
enables the J and K inputs and data will 
be accepted. The logic levels at the J 
and K inputs may be allowed to change 
while the CP is HIGH and the flip-flop will 
perform according to the Truth Table as 
long as minimum set-up and hold times 
are observed. Output state changes are 
initiated by the HIGH-to-LOW transition 
of CP. 

PIN CONFIGURATION 
--------·------

"----------------
February 1986 

FAST 74F114 
Flip-Flop 
Dual J-K Negative Edge-Triggered Flip-Flop (With Common 
Clock and Reset) 
Preliminary Specification 

TYPE TYPICAL fMAX 

74F114 125 

ORDERING CODE 

COMMERCIA L RANGE 
PACKAGES 

Vcc=SV ±10%; TA = 0°c to + 70°C 
-

Plastic DIP N74F11 4N 

Plastic S0-14 N74F1 14D 
----

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the S1gnet1cs M1htary Products 

Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
---------y------·----------,------------- - -----.. ----·--

PINS DESCRIPTION 74F(U.L.) 
HIGH/LOW 

Data inputs 1.0/1.0 
-+-------------!------ -

Clock pulse input 
(active falling edge) 

1.0/4.0 

f----------+--------------t----··----
Direc1 clear input (active 
LOW) 

Direct set inputs (active LOW) 

1.0/5.0 

1.0/5.0 

LOAD VALUE 
HIGH/LOW 

20µA/0.6mA 

20µA/2.4mA 

20µA/3.0mA 

20µA/3.0mA 
---1---------------1---·-----·- ____ .. 

0 1, 0 2, 0 1, 0 2 Outputs 50/33 
_____ _J ____________ "L._ __________ _ 

1.0rnA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA tn the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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Signetics Logic Products 

Flip-Flop 

LOGIC DIAGRAM 

TO OTHER 
FLIP-FLOP 

Preliminary Specification 

FAST 74F114 

FUNCTION TABLE 
,---- ------, 

INPUTS OUTPUTS 
OPERATING MODE al So Ro CP J K Q 

Asynchronous Set L H x x x H L 
Asynchronous Reset (Clear) H L x x x L H 
Undetermined L L x x x H H 
Toggle H H j h h q q 
Load "O" (Reset) H H j I h L H 
Load "1" (Set) H H j h I H L 
Hold "no change" H H j I I q q 

H = HIGH voltage level steady state. 
h =HIGH voltage level one set-up time prior to the HIGH-to-LOW Clock transition. 
L = LOW voltage level steady state. 
I= LOW voltage level one set-up time prior to the HIGH-to-LOW Clock transition. 
q = Lower case letters indicate the state of the referenced output one set-up time 

prior to the HIGH-to-LOW Clock transition. 
X =Don't care. 
Asynchronous inputs: 

LOW input to So sets Q to HIGH level 
LOW input to Co sets Q to LOW level 
Clear and Set are independent of clock 
Simultaneous LOW on Co and So makes both Q and 5 HIGH 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
--

V1N Input voltage -0.5 to + 7.0 v 
l1N Input current -30 to +5 mA 

--
Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F I 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
--

V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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 oc 
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Signetics Logic Products Preliminary Specification 

Flip-Flop FAST 74F114 

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

74F114 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee~ MIN, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L ~MAX, loH ~MAX 

V1H ~MIN, ± 5%Vcc 2.7 3.4 v 
----1 ---· -----

Vee~ MIN, ± 10%Vcc .35 .50 v 
VOL LOW-level output voltage V1L =MAX, loL =MAX 

V1H =MIN, ± 5%Vcc .35 .50 v 

V1K Input clamp voltage Vee~ MIN, 11 ~ l1K -0.73 -1.2 v 

Jn, Kn 100 µA 

11 
Input current at maximum 

Ro, Son Vee~ MAX, V1 ~ 7.0V 100 µA 
input voltage 

-

CP 100 µA 

Jn, Kn 20 µA 

l1H HIGH-level input current 
-

Son Vee~ MAX, V1 ~ 2.7V 20 µA Ro, 

CP 20 µA 

Jn, Kn -0.6 mA 

l1L LOW-level input current Ro, Son Vee= MAX, V1 ~ 0.5V -3.0 mA 

CP -2.4 mA 

los Short-circuit output current 3 Vee= MAX -60 -150 mA 

Ice Supply current 4 (total) Vee= MAX 12 19 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

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

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

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202 "Testing and Specifying FAST Logic.") 

74F114 

TA= +25°C TA= 0°c to +10°c 

PARAMETER TEST CONDITIONS Vee= +5.0V Vee= +5.0V ± 10% 
UNIT 

CL= 50pF CL= 50pF 
RL =soon RL =soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 110 125 90 MHz 

tpLH Propagation delay 
Waveform 1 

3.0 5.0 6.5 3.0 7.5 
tPHL CP to On, On 3.0 5.5 7.5 3.0 8.5 

ns 

tpLH Propagation delay 
Waveform 2 

3.0 4.5 6.5 3.0 7.5 
IPHL SDn or RDn to On, On 3.0 4.5 6.5 3.0 7.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Flip-Flop FAST 74F114 

AC SET-UP REQUIREMENTS 

74F114 

TA=+25°C TA= 0°C to +70°c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee=+ s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t3(H) Set-up time, HIGH or LOW 
Waveform 1 

4.0 5.0 
t3 (L) Jn or Kn to CPn 3.0 3.5 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 1 

0 0 
th(L) Jn or Kn to CPn 0 0 

ns 

tw(H) 
CPn pulse width Waveform 1 

4.5 5.0 
tw(L) 4.5 5.0 

ns 

tw(L) SDn or RD pulse width Waveform 2 4.5 5.0 ns 

AC WAVEFORMS 

J, K or D 

Waveform 1. Clock To Output Delays, Data Set-up And 
Hold Times, Clock Pulse Width 

Waveform 2. Set And Reset To Output Delays, Set And 
Reset Pulse Widths 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output pertormance. 
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Flip-Flop 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Vour 

"' 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

FAMILY 

74F 

6-85 

Preliminary Specification 

FAST 74F114 

•w AMP (V) 

VM 

ITHL(lt) tTLH(lr) 

ITLH(lr) ITHL(I!) 

AMP (V) 

•w ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude J Rep. Rate I Pulse Width J tTLH I tTHL 

3.0V J 1 MHz I 500ns J 2.5nsI 2.5ns 
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Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
HIGH and LOW states) 

FUNCTION TABLE 'F125 

INPUTS OUTPUT 

c A y 

L L L 
L H H 
H x (Z) 

FUNCTION TABLE 'F126 

INPUTS 

c A 

H L 
H H 
L x 

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

PIN CONFIGURATION 

'F125 

August 26, 1985 

OUTPUT 

y 

L 
H 

(Z) 

3C 

FAST 74F125, 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 CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 10%; TA= 0°C to +70°C 

Plastic DIP N74F125N, N74F126N 

Plastic S0-14 N7 4F125D, N7 4F126D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

1A-4A Data inputs 1.0/0.033 20µA/20µA 

TC-4C 
3-State output enable input 

1.0/0.033 20µA/20µA 
(active LOW) 'F125 

1C-4C 
3-State output enable input 

1.o/0.033 20µA/20µA 
(active HIGH) 'F126 

1Y-4Y Data outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F125 'F125 

1~ 
[>1 v 

2~3 
4 2C v 
5~6 

10 3C 

9~8 v 
13 4C 

12~11 v 11 
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Signetics Logic Products Product Specification 

Buffer FAST 74F125, 74F126 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F126 'F126 'F126 

1 1C 
[>1 v 

2~3 EN 

4 2C 
v 5~6 

10 3C 

9~8 10 v 
13 4C 

12~11 12 

v 11 
13 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v r---
V1N Input voltage -0.5 to +7.0 v 6 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 128 mA 

TA Operating free-air temperature range o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F Ma~ I PARAMETER UNIT 
Min Norn 

Vee Supply voltage 4.5 5.0 5.5 v 
t---

V1H HIGH-level input voltage 2.0 I v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -t8 mA 

laH HIGH-level output current -t5 mA 
t----

loL LOW-level output current 64 mA 
I-·-

TA 
'-------

Operating free-air temperature 0 70 oc 
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Buffer FAST 74F125, 74F126 

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

TEST CONDITIONS1 
74F125, 74F126 

PARAMETER UNIT 
Min Typ2 Max 

±10%Vec 2.4 v 
Vee= MIN, loH=-3mA 

±5%Vce 2.7 3.4 v 
VoH HIGH-level output voltage V1L=MAX, 

±10%Vee 2.0 v V1H =MIN loH=-15mA 
±5%Vce 2.0 v 

Vee= MIN, loL = 48mA ± 10%Vee .35 .50 v 
Vol LOW-level output voltage V1L=MAX, 

V1H =MIN loL = 64mA ±5%Vee .40 .55 v 
V1K Input clamp voltage Vee=MIN, 11 = l1K -0.73 -1.2 v 
11 

Input current at 
Vee=O.OV, V1=7.0V 100 µA maximum input voltage 

i1H HIGH-level input current Vce=MAX, V1=2.7V 20 µA 

i1L LOW-level input current Vee= MAX, V1=0.5V -20 µA 

lozH 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 2.7V 2 50 µA HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 0.5V -2 -50 µA LOW-level voltage applied 

los Short-circuit output currentl Vee= MAX -100 -150 -225 mA 

lccH nC = GND, nA = 4.5V 17 24 mA 

'F125 leeL iiC= nA= GND 28 40 mA 
Supply lccz nC= nA= 4.5V 25 35 mA 

Ice current Vee= MAX 
(total) lccH nC= nA= 4.5V 20 30 mA 

'F126 lccL nC = 4.5V, nA = GND 32 48 mA 

Jeez 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. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/ or sample-and-hold techniques are preferable in 

order to 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 (When measured in accordance with the procedures outlined. in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 
------

74F125, 74F126 

TA= +25°c TA= o·c to +10°c 
PARAMETER TEST CONDITIONS Vec=+5.0V Vee= + 5.0V ± 10% UNIT CL= 50pF CL= 50pF 

RL= soon RL=soon 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 1 2.0 4.0 6.0 2.0 6.5 
ns 

tPHL nA to nY 3.0 5.5 7.5 3.0 8.0 

tpzH Output enable time 
'F125 

Waveform 2 3.5 5.5 7.5 3.5 8.5 

~- to HIGH and LOW level Waveform 3 4.0 6.0 8.0 4.0 9.0 ns 

Output disable lime 
lpHz from HIGH and LOW Waveform 2 1.5 3.5 5.0 1.5 6.0 ns 
IPLZ level Waveform 3 1.5 3.5 5.5 1.5 6.0 

tPLH Propagation delay Waveform 1 2.0 4.0 6.5 2.0 7.0 ns 
tPHL nA to nY ·- 3.0 5.5 8.0 3.0 8.5 

tpzH Output enable time 'F126 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 7.5 from HIGH and LOW ns 

tpLZ level Waveform 3 3.0 5.5 7.5 3.0 8.0 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Buffer 

AC WAVEFORMS 

Waveform 1. Propagation Delay 
For Input To Output 

nc 
nC 

nY 

Product Specification 

FAST 74F125, 74F126 

VM VM 

-IPZH}VM 
- IPHZ~H-0.3V 

ov 

Waveform 2. 3-State Output Enable Time To HIGH 
Level And Output Disable Time From HIGH Level 

Waveform 3. 3-State Output Enable Time To LOW 
Level And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For 3·State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLz closed 
tpzL closed 
All other open 

DEFINITIONS 

'L..o1.ov 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

FAMILY 

74F 
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i-------•w------i AMP(V) 

ov 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude l Rep. Ratel Pulse Width l tTLH l tTHL 

3.0V l 1MHz l 500ns l 2.5nsj 2.5ns 
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Logic 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 VT+ MAX• the gate will respond in 
the transitions of the other input as 
shown in Waveform 1. 

PIN CONFIGURATION 

August 26, 1985 

FAST 74F132 
Schmitt Trigger 
Quad 2-lnput NANO Schmitt Trigger 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F132 6.3ns 13mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES Vee= sv ± 10%; TA= o·c to +10°c 

Plastic DIP N74F132N 

Plastic S0-14 N74F132D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A, B Inputs 1.0/1.0 20µA/0.6mA 

y Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

12~Y 
13~11 

6-90 

LOGIC SYMBOL (IEEE/IEC) 

&.rr 

11 

853-0342 80217 



Signetics Logic Products 

Schmitt Trigger 

FUNCTION TABLE 

INPUTS 

A B 

L L 
L H 
H L 
H H 

H = HIGH voltage level 
L = LOW voltage level 

OUTPUT 
y 

H 
H 
H 
L 

Product Specification 

FAST 74F132 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 

V1N Input voltage -0.5 to +7.0 v 

l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 

lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

l1K Input clamp current -18 mA 

loH HIGH-level output current -1 mA 

Im LOW-level output current 20 mA 

TA Operating free-air temperature 0 70 ·c 
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Signetics Logic Products Product Specification 

Schmitt Trigger FAST 74F132 

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

74F132 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

VT+ Positive-going threshold Vee= 5.0V 1.5 1.7 2.0 v 
VT- Negative-going threshold Vee= 5.0V 0.7 0.9 1.1 v 
!!.VT Hysteresis (VT+ - VT_) Vee= 5.0V 0.4 0.8 v 

Vee= MIN, V1 =VT-MIN• ±10%Vcc 2.5 v 
VoH HIGH-level output voltage 

loH=MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, V1 =VT+ MAX1 ±10%Vcc .35 .50 v 
Vol LOW-level output voltage 

loL =MAX ±5%Vcc .35 .50 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

IT+ 
Input current at positive-going 

Vee= 5.0V, V1 =VT+ 0.0 µ.A 
threshold 

IT-
Input current at negative-going 

Vee= 5.0V, V1 = Vr - -350 µ.A 
threshold 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 100 µ.A 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µ.A 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX, Vo= o.ov -60 -120 -150 mA 

[ iccH V1N = GND 8.5 12 mA 
Ice Supply current (total) J iccL 

Vee= MAX 
V1N = 4.5V 13.0 mA 19.5 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, 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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Schmitt Trigger FAST 74F132 

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

74F132 

TA= +2s0 c TA= o•c to +10°c 

PARAMETER TEST CONDITIONS Vee= +5.0V Vee=+ s.ov ± 10% 
UNIT 

CL= 50pF CL= 50pF 
RL= soon RL=soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

4.0 5.5 7.0 3.5 8.5 
tPHL A, B to Y 5.5 7.0 8.5 5 8.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 

NOTE: For all waveforms, VM = 1.5V. 

Waveform 1. For Inverting Outputs 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 
R, - Load resistor; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

AMP(VI 

..__------IW------ ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l tTLH l ITHL 

74F 3.0V J 1MHz l 500ns J2.5nsl2.5ns 
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Logic Products 

FEATURES 
• Demultiplexing capability 
• Multiple input enable for easy 

expansion 
• Ideal for memory chip select 

decoding 
• High speed replacement for Intel 

3205 

DESCRIPTION 
The 'F136 decoder accepts three binary 
weighted inputs (A0, A1, A2) and when 
enabled, provides eight mutually exclu
sive, active LOW outputs (00 - 07). The 
device features three Enable inputs; two 
active LOW (E1, E2) and one active 
HIGH (E3). Every output will be HIGH 
unless E1 and E2 are LOW and Eg is 
HIGH. This multiple enable function al
lows easy parallel expansion of the de
vice to a 1-of-32 (5 lines to 32 lines) 
decoder with just four 'F136' 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 

August 26, 1985 

FAST 74F138 
Decoder /Demultiplexer 
1 ·0f-8 Decoder /Demultiplexer 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F138 5.8ns 13mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 10%; TA= o•c to +70°c 

Plastic DIP N74F138N 

Plastic S0-16 N74F138D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Ao-A2 Address inputs 1.0/1.0 20µA/0.6mA 

E1 -E2 Enable inputs (active LOW) 1.0/1.0 20µA/0.6mA 

E3 Enable input (active HIGH) 1.0/1.0 20µA/0.6mA 

Oo-01 Outputs (active LOW) 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

4 5 6 

15 14 13 12 11 10 
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Decoder /Demultiplexer 

FUNCTION TABLE 

E1 E2 

H x 
x H 
x x 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 

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

LOGIC DIAGRAM 

August 26, 1985 

INPUTS 

Ea Ao 

x x 
x x 
L x 
H L 
H H 
H L 
H H 
H L 
H H 
H L 
H H 

(3) (2) 

o, 

A1 A2 

x x 
x x 
x x 
L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 

(1) 

6-95 

Product Specification 

FAST 74F138 

OUTPUTS 

Qj) 01 02 03 04 as 06 a; 
H H H H H H H H 
H H H H H H H H 
H H H H H H H H 
L H H H H H H H 
H L H H H H H H 
H H L H H H H H 
H H H L H H H H 
H H H H L H H H 
H H H H H L H H 
H H H H H H L H 
H H H H H H H L 
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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.) 

------
PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to + 7.0 v 
l1N Input current -30 to +5 mA 

----------------- -----·--·------+-------·-+--------< 
Your Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 
----------------·----~ 

74F 
UNIT 

Min Norn Max L~~-=----PARAMET:_ __ ~=~-= 
Vee Supply voltage 4.5 5.0 5.5 v 

f: 
-------------

HIGH-level input voltage 2.0 v 
-----

LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

------------· - --·-------··-~---+-----+-------1-------1-------j 
loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

DC ELECTRICAL CHARACTERISTICS 1·----------
f--------=~METER -----
f .V:: ___ HIGH-level output voltage 

Vol LOW-level output voltage 

-·1 mA 

20 mA 
-----

0 70 oc 
----

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

74F138 
TEST CONDITIONS1 ~-------~-----1 UNIT 

Min Typ2 Max 
-----------·--;----·----·---·-~----+----+----+-----l 

Vee= MIN, ± 10%Vee 2.5 
V1L = MAX, loH = MAX 

v 
------·-+--·-+------t--1---

V1H= MIN, ±5%Vee 2.7 3 .4 v 
--·-·-+-------+---+---·--+----1----1 

Vee= MIN, ± 10%Vec .35 .50 v 
V1L = MAX, loL = MAX --- t---1----t-----1 
V1H =MIN, ± 5%Vee .35 .50 v 

-·--------~ ------~------+----+ 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

---+---· --------·-------t-----1 ----+--~---; 
Input current at maximum input voltage Vee= MAX, V1 = 7.0V 100 µA 

i1H 

l1L 

HIGH-level input current 

LOW-level input current 

I ·I·;-·- Short-circuit output current3 

[Ice_ Supply current4 (total) 

NOTES: 

-----------+----+----~----tf------1 

Vee =MAX, V1 = 2.7V 1 20 µA _ .. ____________ ----------+----+---+----+-----< 
Vee~ MAX, V1 = 0.5V -0.4 -0.6 mA 

----·----------+---
Vee= MAX, Vo= 0.0V -60 -90 -150 mA ____ ,, ___ ----
Vee= MAX 13 20 mA 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample~and-hold techniques are preferable in 

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

4. To measure Ice. outputs must be open, V1N on all inputs== 4.SV. 
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Decoder /Demultiplexer FAST 74F138 

APPLICATION 

Ao~r-~~~~~~~~~.,....~~~~~~~~~-.--~~~~~~~~~~ 

A,~t-'t'-~~~~~~~~--t~r--~~~~~~~~-+--..~~~~~~~~~+-, 

A•~t--t-"f-~~~~~~~--t---11--t-~~~~~~~-+-+-.~~~~~~~~+---+--. 

F04 

74F138 74F138 74F138 74F138 

Oo -----------------------------------------------------------------------------·----------------------------------- O:u 

Expansion To 1-of-32 Decoding 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

74F138 

TA=+25°C TA= 0°C to +70'C 

PARAMETER TEST CONDITIONS Vee= +5.0V Vee=+s.ov ±10% 
UNIT 

CL= 50pF CL= 50pF 
RL=soon RL=soon 

Min Typ Max Min Max 

tPLH Propagation delay Waveforms 1 and 2 
3.5 5.6 7.0 3.5 8.0 

tPHL Address to output An to On 4.0 6.1 8.0 4.0 9.0 
ns 

tPLH Propagation delay Waveform 2 
3.5 6.4 7.0 3.5 8.0 

tPHL E1 or E2 to On 3.0 5.3 7.0 3.0 7.5 
ns 

tPLH Propagation delay Waveform 1 
4.0 8.2 8.0 4.0 9.0 

tpHL E3 to On 3.5 5.6 7.5 3.5 8.5 
ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products Product Specification 

Decoder /Demultiplexer FAST 74F138 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 
NOTE: For all waveforms, VM"" 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

Vour 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

August 26. 1985 

AMP(V) 

ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

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

74F 3.0V I 1 MHz } SOOns } 2.Sns I 2.Sns 
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Logic Products 

FEATURES 
• Demultiplexing capability 
• Two independent 1-of-4 decoders 
• Multifunction capability 

DESCRIPTION 
The 'F139 is a high-speed, dual 1-of-4 
decoder/demultiplexer. This device has 
two independent decoders, each ac
cepting two binary weighted inputs (Ao, 
A1) and providing four mutually exclusive 
active LOW outputs (Oon - Osnl· Each 
decoder has an active LOW Enable (E). 
When Eis HIGH, every output is forced 
HIGH. The Enable can be used as the 
Data input for a 1-of-4 demultiplexer 
application. 

FUNCTION TABLE 

INPUTS 

E Ao A1 

H x x 
L L L 
L H L 
L L H 
L H H 

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

OUTPUTS 

ao a1 a2 

H H H 
L H H 
H L H 
H H L 
H H H 

PIN CONFIGURATION 

August 26, 1985 

Q3 

H 
H 
H 
H 
L 

FAST 74F139 
Decoder /Demultiplexer 
Dual 1-of-4 Decoder/Demultiplexer 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F139 5.3ns 13mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V ± 10%; TA= O'C to +70'C 

Plastic DIP N74F139N 

Plastic S0-16 N74F139D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Ana1 Anb Address Inputs 1.0/1.0 20µA/0.6mA 

Ea, Eb Enable Inputs 1.0/1.0 20µA/0.6mA 

Ooa - Ciaa. Oob - Glab Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

2 3 

Ea Aoo A1a 

DECODER a 

4 5 6 7 

Vee =Pin 16 
GND ... Pin 8 
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LOGIC SYMBOL (IEEE/IEC) 

15 14 13 

DECODERb 

12 11 10 9 
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Signetics Logic Products 

Decoder /Demultiplexer 

LOGIC DIAGRAM 

Vee= Pin 16 
GND =Pin 8 

( ) = Pin numbers 

Ea 
(1) 

Aob 

(14) 

A1b 

(13) 

Product Specification 

FAST 74F139 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to + 7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range 0 to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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 oc 
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Signetics Logic Products Product Specification 

Decoder /Demultiplexer FAST 74F139 

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

74F139 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN. ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L =MAX, loH =MAX 

V1H =MIN, ±5%Vcc 2.7 3.4 v 
Vee= MIN, ± 10%Vcc .35 .50 v 

Vol LOW-level output voltage V1L =MAX, loL =MAX 
V1H =MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
11 Input current at maximum input voltage Vee= MAX, V1 = 7.0V 100 µA 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX, Vo= o.ov -60 -90 -150 mA 

Ice Supply current4 (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 Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurat~ly reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. To measure Ice. outputs must be open, V1N on all inputs= 4.5V. 

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

74F139 

TA=+25°C TA= 0°C to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vcc=+5.0V ±10% 

CL= 50pF CL= SOpF 
RL = 5001.1 RL = 5001.1 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveforms 1 and 2 

3.5 5.3 7.0 3.0 8.0 

tPHL Ao or A, to Ona• Onb 4.0 6.1 8.0 4.0 9.0 

tPLH Propagation delay 
Waveform 2 

3.5 5.4 7.0 3.5 8.0 

IPHL En to Ona• Onb 3.0 4.7 6.5 3.0 7.5 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

An -1- VM 

-' ___ ~-'P-H~L j "M 

Ona, Onb -\ • 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 
NOTE: For all waveforms, VM = 1.5V 
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Signetics Logic Products 

Decoder /Demultiplexer 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Your 

RL 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

Product Specification 

FAST 74F139 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Rate I Pulse Width J ITLH I ITHL 

74F 3.0V I 1 MHz I soons I2.sns I 2.5ns 
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Signetics 

Logic Products 

FEATURES 
• Code conversions 

• Multi-channel D/ A converter 

• Decimal-to-BCD converter 

• Cascading for priority encoding 
of "N" bits 

• Input enable capability 

• Priority encoding - automatic 
selection of highest priority input 
line 

• Output enable - active LOW 
when all inputs HIGH 

• Group signal output - active 
when any input is LOW 

DESCRIPTION 
The 'F148 8-input priority encoder ac
cepts data from eight active-LOW inputs 
and provides a binary representation on 
the three active-LOW outputs. A priority 
is assigned to each input so that when 
two or more inputs are simultaneously 
active, the input with the highest priority 
is represented on the output, with input 
line 17 having the highest priority. 

A HIGH on the Enable Input (El) will 
force all outputs to the inactive (HIGH) 
state and allow new data to settle with
out producing erroneous information at 
the outputs. 

PIN CONFIGURATION 

August 26, 1985 

FAST 74F148 
Encoder 
8-lnput Priority Encoder 
Product Specification 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the S1gnetics Military Products 

Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 

Enable input (active LOW) 

E'C) Enable output (active LOW) 50/33 1.0mA/20mA 

GS ~;~f sel~~t-~utput (active - 5-~~~;--r--1 OmA~~~~A 
----=~~!_-;--=r~d~~S _ _();;1~-:~-,~i~;;-~~)r-;;~;-;---11~o;A/20-;; 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 
~---------·--

10 11 12 13 1 2 3 • 

15 14 

L .. _ .... _ .. __ ----.. -----·--.. --

6-103 

LOGIC SYMBOL (IEEE/IEC} 
~------------

HPRl/BIN 
O/Z10 

1/Z11 

21Z12 

31Z13 
10 

4/Z14 11 

5/Z15 12 

13 
6/Z16 

14 
7/Z17 15 

EN o:/V18 
16 

17 

·--~---------------~ 

853-0345 80217 
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Signetics Logic Products Product Specification 

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 is LOW; this indicates when any input is 
active. The EO is active-LOW when all inputs 
are HIGH. Using the Enable Output along with 
the Enable Input allows priority encoding of N 
input signals. Both EO and GS are active
HIG H when the Enable Input is HIGH. 

LOGIC DIAGRAM 

Vee =Pin 16 
GND =Pin 8 

August 26, 1985 

i11 
151 

i7 
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•• 

El lo 11 
H x x 
L H H 
L x x 
L x x 
L x x 
L x x 
L x x 
L x x 
L x L 
L L H 

H ~ HIGH voltage level 
L ~ LOW voltage level 
X -= Don't care 
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Signetics Logic Products Product Specification 

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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v --
V1N Input voltage -0.5 to +7.0 v 

--
l1N Input current -30 to +5 mA 

--
Your Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 

f-------·----- ·-- j----
l1K Input clamp current -18 mA 

-
loH HIGH-level output current -1 mA 

laL 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 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L =MAX, loH =MAX --! 

V1H= MIN, ±5%Vcc 2.7 3.4 v 
!----- ------i 

Vee= MIN, ± 10%Vcc .35 .50 v 
Vol LOW-level output voltage V1L= MAX, loL =MAX 

V1H =MIN, ±5%Vcc .35 .50 v 
--! 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
11 Input current at maximum input voltage Vee= MAX, V1 = 7.0V 5 100 µA 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

Jfr -0.4 -0.6 
l1L LOW-level input current Vee= MAX, V1 = 0.5V mA 

7 

_ _, 
-0.8 -1.2 

las Short-circuit output current3 Vcc=MAX -60 -80 -150 mA 

Ice Supply current4 (total) Vcc=MAX 23 35 mA --
NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee - 5V, TA - 25°C. 
3. Not more than one output should be shorted at a time. For testing 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. 
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Signetics Logic Products Product Specification 

Encoder FAST 74F148 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202 "Testing and Specifying FAST Logic.") 

74F148 

TA= +25°C TA= O'C to +70'C 

PARAMETER TEST CONDITIONS 
Vcc=+S.OV Vee= + s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL= soon RL= soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 2 

3.5 6.0 9.0 3.5 10.0 
tPHL ln input to An 4.0 6.0 10.5 4.0 12.0 

ns 

tPLH Propagation delay 
Waveform 1 

2.0 3.5 6.5 2.0 7.5 
tPHL ln input to EO 2.5 4.5 7.5 2.5 8.5 

ns 

IPLH Propagation delay 
Waveform 2 

2.0 4.0 9.0 2.0 10.0 
tPHL ln input to GS 2.0 6.0 8.0 2.0 9.0 

ns 

tPLH Propagation delay 
Waveform 2 

3.5 6.0 8.5 3.5 9.5 
tPHL Ei input to An 3.0 6.5 8.0 3.0 9.0 

ns 

tPLH Propagation delay 
Waveform 2 

2.5 4.5 7.0 2.5 8.0 
tPHL Ei input to GS 3.0 6.5 7.5 3.0 8.5 

ns 

tPLH Propagation delay 
Waveform 2 

3.0 5.0 7.0 3.0 8.0 
tPHL Ei input to EO 4.5 7.0 10.5 4.5 12.0 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

APPLICATION 

'F148 'F148 

EO Ao A, 

Ao 

16-lnput Priority Encoder 
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Signetics Logic Products Product Specification 

Encoder FAST 74F148 

AC WAVEFORMS 

An, 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 
NOTE: For all waveforms, VM= 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For Totem-Pole Outputs 

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

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

of pulse generators. 

August 26, 1985 

AMP(V) 

.-------tw, _____ __, ov 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratej Pulse Widthj tTLH J tTHL 

74F 3.0V J 1MHz J 500ns J 2.snsJ 2.Sns 
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Signetics 

Logic Products 

FEATURES 
• Multifunction capability 
• Complementary outputs 

• See 'F251 for 3-state version 

DESCRIPTION 
The 'F151 is a logical implementation of 
a single-pole, B-position switch with the 
switch position controlled by the state of 
three Select inputs, So, S1, S2. 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. The logic func
tion provided at the output is: 

Y = E · (lo·So ·S1 ·S2 + 11 • So·S1 ·S2 
+ 12 ·So • S1 • S2 + la · So • S1 • S2 
+ l4·So·S1 ·S2 + l5·So·S1 ·S2 
+ ls·So·S1 ·S2 + l7·So·S1 ·S2). 

In one package the 'F1 51 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 

February 22, 1985 

FAST 74F151 
Multiplexer 
8-lnput Multiplexer 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F151 6.0ns 12mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 10%; TA= o•c to +10°c 

Plastic DIP N74F151N 

Plastic S0-16 N74F151D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

lo-17 Data inputs 1.0/1.0 20µA/0.6mA 

So-S2 Select inputs 1.0/1.0 20µA/0.6mA 

E Enable input (active LOW) 1.0/1.0 20µA/0.6mA 

Y, y Data output, 
50/33 1.0mA/20mA 

Data output inverted 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL {IEEE/IEC) 

7 4 2 1 15 14 13 12 

E lo 11 12 13 14 15 'e 17 
11 So 

10 S1 

S2 
y 
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Signetics Logic Products 

Multiplexer 

LOGIC DIAGRAM 

E 17l 

Vcc=Pin 16 
GND =Pin 8 

( ) = Pin numbers 

FUNCTION TABLE 

E S2 

H x 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L H 
L H 
L H 
L H 
L H 
L H 
L H 
L H 

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

February 22, 1985 

S1 
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L 
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H 
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H 
L 
L 
L 
L 
H 
H 
H 
H 

So 

x 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 

lo 

x 
L 
H 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

•o 
(4) 

•1 
(3) 

INPUTS 

11 12 

x x 
x x 
x x 
L x 
H x 
x L 
x H 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
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Product Spec1f1cation 

FAST 74F151 

15 •a 
(1) (15) (14) (13) (12) 

(5) (6) 

y 

6 
OUTPUTS 

13 14 Is Is 17 y y 

x x x x x H L 
x x x x x H L 
x x x x x L H 
x x x x x H L 
x x x x x L H 
x x x x x H L 
x x x x x L H 
L x x x x H L 
H x x x x L H 
x L x x x H L 
x H x x x L H 
x x L x x H L 
x x H x x L H 
x x x L x H L 
x x x H x L H 
x x x x L H L 
x x x x H L H 



Signetics Logic Products 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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 •c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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.) 

74F151 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ±10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L =MAX, loH= MAX 

V1H=MIN, ±5%Vec 2.7 v 
Vee= MIN, ±10%Vee .35 .50 v 

VoL LOW-level output voltage V1L =MAX, loL =MAX 
V1H= MIN, ±5%Vee .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
11 Input current at maximum input voltage Vee= MAX, V1 = 7.0V 100 µA 

l1H HIGH-level input current Vee= MAX, V1=2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX -60 -85 -150 mA 

l leeH 10 13 mA 
Ice Supply current (total) 

l 
Vee= MAX 

lccL 14 18 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, 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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Signetics Logic Products Product Specification 

Multiplexer FAST 74F151 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay 
Waveform 2 

tPHL In to Y 

tPLH Propagation delay 
Waveform 1 

tPHL In to 7 

tPLH Propagation delay 
Waveform 3 

tPHL Sn to Y 

tPLH Propagation delay 
Waveform 3 

tPHL Sn to 7 

tPLH Propagation delay 
Waveform 1 

tPHL E to Y 

tPLH Propagation delay 
Waveform 2 

tPHL E to 7 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

Waveform 1. Propagation Delay For 
Data To Output 

Min 

4.0 
4.0 

3.0 
1.5 

4.5 
5.0 

4.5 
3.5 

5.0 
4.0 

3.5 
4.5 

74F1S1 

TA= +2S°C TA= O"C to +70°C 
Vee= +s.ov Vee=+ s.ov ± 10% 

CL= SOpF CL= SOpF 
RL =soon RL =soon 

Typ Max Min Max 

6.0 9.5 4.0 11.C 
5.5 7.0 4.0 8.0 

4.5 6.0 3.0 7.0 
2.5 4.0 1.0 5.0 

8.0 13.0 4.5 14.0 
8.0 12.0 4.5 13.0 

7.0 10.0 4.5 11.0 
5.0 6.5 3.0 7.0 

8.0 10.0 4.5 12.5 
6.0 8.0 4.0 8.5 

5.0 6.5 3.5 7.0 
7.0 8.5 4.5 9.0 

Waveform 2. Propagation Delays For 
Select Or Enable To Output 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

Waveform 3. Propagation Delay For Select To Output 
NOTE: For all waveforms, VM = 1.5V. , _____ _J 
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Signetics Logic Products 

Multiplexer 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

VouT 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to ZouT 

of pulse generators. 

February 22, 1985 

ITHL(lf) 

ITLH(tr) 

ITLH(lr) 

ITHL(lf) 

Product Specification 

FAST 74F151 

AMP(V) 

i------tw-------< ov 

VM = 1.5V 

Input Pulse Definition 

-;-NPUT PULSE REQUIREMENTS ~ 
Amplitude _Rep. ~a~ ~ul~; Wa;~T_':._t_li,L-

3.0V 1 MHz 500ns 2.5ns 2 5ns 
~---~-. - --

FAMILY 

74F 
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Logic Products 

FEATURES 
• Non-inverting outputs 
• Separate enable for each section 

• Common select inputs 
• See 'F253 for 3-state version 

DESCRIPTION 
The 'F153 is a dual 4-input multiplexer 
that can select 2 bits of data from up to 
four sources under control of the com
mon Select inputs (S0, S1). The two 4-
input multiplexer circuits have individual 
active LOW Enables (Ea. Eb) which can 
be used to strobe the outputs indepen
dently. Outputs (Ya. Yb) are forced LOW 
when the corresponding Enables (Ea. 
Eb) are HIGH. 

The device is the logical implementation 
of a 2-pole, 4-position switch, where the 
position of the switch is determined by 
the logic levels supplied to the two 
Select inputs. The logic equations for the 
outputs are shown below. 

Ya= Ea·(loa·S1 · ·So+ l1a·S1 ·So 
+ l2a ·S1 ·So+ laa·S1 -So) 

Yb= Eb·(lob·S1 • ·So+ l1b·S1 ·So 
+ l2b ·S1 ·So+ lab·S1 ·So) 

PIN CONFIGURATION 

February 22, 1985 

FAST 74F153 
Multiplexer 
Dual 4-Line to 1-Line Multiplexer 
Product Specification 

. T ·----------

-· -
74F153 7.0ns 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

12mA 

TYPE ~YPICAL PR. OGATION 
DELAY 

-- ------··--------+-------------~ 

ORDERING CODE 

--~P-;-laCsKtic~D-EIP;··---- ···--···-··- COMMERCIAL RANGE 
Vee= sv ± 10%; TA= o·c to +10°c 

N74F153N 
-------·--------

Plastic S0-16 N74F153D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) 

HIGH/LOW 
LOAD VALUE 

HIGH/LOW 
------------<r------1--------1 

Side A data inputs 1.0/1.0 20µA/0.6mA 
---------+------+--·---------! 

lob - lab Side B data inputs 1.0/1.0 20µA/0.6mA 
--------+--- -·----t------+-------j 

S0, S1 Common select inputs 1.0/1.0 20µA/0.6mA 
·--··-·-----+------+-------! 

~!~ A enable input (active 1 _011 _0 20µA/O.SmA 

-·-----------1-------+----··-------1 
~!~ B enable input (active 1.0/1.0 2oµA/0.SmA 

Sid~-A-ou-tp-;;!- ____ _,_ ___ 5_o_i~~OmA/20mA 
---·-··---···----+-------+-------l 

Ya 
-----·----

Yb Side B output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µ.A in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

1 6 5 4 10 11 12 13 15 

Ea 1oa l1a •2a laa lob l1b l2b l3b Eb 

14-· So 

s, 

'----·-------------· 
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Signetlcs Logic Products 

Multiplexer 

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 22, 1985 

LOGIC DIAGRAM 

E, loa l1a 
(1) (6) (5) 

Vee =Pin 16 
GND =Pin a 

FUNCTION TABLE 

SELECTS INPUTS 

So 

x 
L 
L 
H 
H 
L 
L 
H 
H 

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

Si 
x 
L 
L 
L 
L 
H 
H 
H 
H 

6-114 

E 

H 
L 
L 
L 
L 
L 
L 
L 
L 

Product Specification 

FAST 74F153 

l1b 12b 1ab Eb 
(11) (12) (13) (15) 

INPUTS (a or b) OUTPUT 

lo 11 12 13 y 

x x x x L 
L x x x L 
H x x x H 
x L x x L 
x H x x H 
x x L x L 
x x H x H 
x x x L L 
x x x H H 



Signetics Logic Products Product Specification 

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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 

-- -----·-----· --·--
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range O to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
llK Input clamp current -18 mA 

loH HIGH-level output current -1 mA 

IOL LOW-level output current 20 mA 

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

74F153 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee~ MIN, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L ~MAX, loH ~MAX 

V1H ~MIN, ±5%Vcc 2.7 3.4 v 
Vee~ MIN, ± 10%Vcc .35 .50 v 

Vol LOW-level output voltage V1L ~MAX, IOL ~MAX 
V1H ~MIN, ±5%Vee .35 .50 v 

V1K Input clamp voltage Vee~ MIN, 11 ~ l1K -0.73 -1.2 v 
1, Input current at maximum input voltage Vee~ MAX, v, ~ 7.0V 100 µA 

l1H HIGH-level input current Vee~ MAX, v, ~ 2.7V 1 20 µA 

l1L LOW-level input current Vee~ MAX, v, ~ 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee~ MAX -60 -85 -150 mA 

l lcCH l En ~ GND; Sn ~ In ~ 4.5V 12 20 mA 
Ice Supply current (total) Vee~ MAX J iccL 1 En~ Sn ~ 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 Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, 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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Signetics Logic Products Product Specification 

Multiplexer FAST 74F153 

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

PARAMETER TEST CONDITIONS 

tPLH Propagation delay 
Waveform 1 

tPHL In to Yn 

tPLH Propagation delay 
Waveform 2 

tpHL Sn to Yn 

IPLH Propagation delay 
Waveform 2 

tpHL E to Yn 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

Waveform 1. Propagation Delay 
Data (In) To Output (Y nl 

Min 

3.0 
3.0 

5.0 
5.0 

5.0 
4.0 

74F153 

TA=+25'C TA= O'C to +70'C 
Vee= +5.0V Vee=+ 5.0V ± 10% 

CL= 50pf CL= 50pf 
RL = 500.11 RL = 500.\1 

Typ Max Min Max 

4.5 7.0 2.5 8.0 
5.0 7.5 2.5 8.0 

8.0 10.5 4.5 12.0 
8.0 10.5 4.5 12.0 

7.5 9.0 4.5 10.5 
5.5 7.0 3.5 8.0 

Waveform 2. Propl!Qation Delay 
Select (Sn) Or Enable (E) To Output (Y nl 

UNIT 

ns 

ns 

ns 

NOTE: For all waveforms, VM = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

February 22, 1985 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l tTLH l tTHL 

74F 3.0V l 1MHz l 500ns l 2.5ns l 2.5ns 
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Logic Products 

DESCRIPTION 
The 'F157 A 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 Eis HIGH, 
all of the outputs (Y) are !arced 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 'F157 A. 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 + loa·S) 
Yb= E-(11b·S + lob·S) 
Ye= E-(l1cS + loc·S) 
Yd= E-(lwS + lod·S) 

The 'F158A is similar but has inverting 
outputs: 

Ya= E-(lta"S + loa·S) 
Yb= E-(l1b·S + lwS) 
Ye= E-(11c·S + loc·S) 
Yd= E-(lwS + lod·S) 

FAST 74F157A, 74F158A 
Data Selectors/Multiplexers 
'157A Quad 2-lnput Data Selector/Multiplexer (Non-Inverted) 
'158A Quad 2-lnput Data Selector/Multiplexer (Inverted) 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F157A 4.6ns 15mA 

74F158A 3.7ns 10mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES Vee= 5V ± 10%; TA= 0°c to +70°C 

Plastic DIP N74F157AN, N74F158AN 

Plastic S0-16 N74F157AD, N74F158AD 

NOTES: 
1. SO package is surface-mounted m1cro-min1ature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

All Inputs 1.0/1.0 20µA/0.6mA 

Ya-Yd, Ya-Yd Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F157A 'F157A 'F157A 

G1 

15 11 10 14 13 

I 
15 

EN 

I 
12 12 
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Signetics Logic Products Product Specification 

Data Selectors/Multiplexers FAST 74F157A, 74F158A 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F158A 

15 

LOGIC DIAGRAM, '157A 

loa l1a lob l1b l0e l1c lod l1d 

(2) (3) (5) (6) (11) {10) (14) (13) (15) 

Vee =Pin i6 
GND=Pin 8 

FUNCTION TABLE, '157A 

ENABLE SELECT 
INPUT 

E s 
H x 
L H 
L H 
L L 
L L 

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

August 26, 1985 

DATA OUTPUT 
INPUTS 

lo 11 y 

x x L 
x L L 
x H H 
L x L 
H x H 

v, 

s 
(1) 

'F158A 'F158A 

G1 

15 
EN 

11 10 14 13 

12 

LOGIC DIAGRAM, '158A 

lo. ha lob l1b loc l1c IQd l1d E 
(2) (3) (5) (6) (11) (10) (14) (13) (15) 

Vee =Pin 16 
GND =Pin 8 

FUNCTION TABLE, '158A 

ENABLE SELECT 
INPUT 

E s 
H x 
L L 
L L 
L H 
L H 

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

lo 11 y 

x x H 
L x H 
H x L 
x L H 
x H L 

12 

s 



S1gnetics Logic Products Product Specification 

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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 v 

V1N Input voltage -0.5 to + 7.0 v 
l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 

lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 "C 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 

ltK Input clamp current -18 mA 

loH HIGH-level output current -1 mA 

IOL LOW-level output current 20 mA 

TA Operating tree-air temperature 0 70 "C__J 

6 
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Signetics Logic Products Product Specification 

Data Selectors/Multiplexers FAST 74F157A, 74F158A 

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

PARAMETER 

VoH HIGH-level output voltage 

LOW-level output voltage 

TEST CONDITIONS1 

Vee= MIN, 
V1L = MAX, loH = MAX 

.V1H =MIN, 

Vee= MIN, 
V1L = MAX, loL = MAX 
V1H =MIN, 

±10%V 

±5%Vc 

±10%V 

±-5%Vc 
f----------------------·--t--------~-------~---

Input clamp voltage Vee= MIN, 11 = l1K 

Input current at maximum input voltage Vee - MAX, V1 = 7.0V 

,_,._ 

i=-;~F157A, 158A 

~ ~·· -cc 5 

c 2.7 3.4 
--

cc .35 .50 
t--

c .35 .50 
--·--· 

-0.73 -1.2 
----

5 100 
t----------------------+---------·------------- t--· 

1 20 
-------t--

HIGH-level input current Vee= MAX, V1 = 2.7V 
------------------+------------------

LOW-level input current Vee MAX, V1 = 0.5V -0.4 -0.6 

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

15.0 23.0 
--· 

10.0 15.0 
Ice Supply current4 (total) 

'F157A 

'F158A 
Vee= MAX 

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

UNIT 

v 

v 

v 

v 

v 
µA 

µA 
---1 

mA 

mA 

mA 

mA 

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. 

4. Ice is measured with 4.5V applied to all inputs and all outputs open. 

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

___________ T _______ -~-~=~~:~=~!~~~_;;_~~~-- ~~== 

I TA = + 2s0 c TA = 0°c to + 10°c 
TEST CONDI- Vee= +5.0V Vee= +5.0V ± 10% 

TIONS CL = SOpF CL = 50pF 
PARAMETER UNIT 

RL = soon RL = soon 

Min Typ Max Min Max 
--------

tPLH Propagation delay 
Waveform 2 

3.5 4.5 6.5 3.0 7.0 
tpHL Data to output 2.5 3.5 5.0 1.5 6.0 

ns 

-----
tPLH Propagation delay 

'F157A Waveform 1 
6.0 ?.5 9.0 5.5 10.5 

tPHL Enable to output 4.0 5.0 6.5 4.0 7.0 
ns 

------- ------- ---··--

-=·---1 
tPLH Propagation delay 

Waveform 2 
5.5 7.5 10.0 5.0 11.0 

tPHL Select to output 4.5 6.0 7.5 4.0 8.5 

IPLH Propagation delay 
Waveform 3 

3.0 4.0 6.0 2.5 7.0 

tPHL Data to output 1.5 2.5 4.0 1.0 4.5 

~ tPLH Propagation delay 
'F158A Waveform 4 

4.5 5.5 7.0 4.0 7.5 
tPHL Enable to output 5.0 6.0 7.5 5.0 8.0 

lPLH Propagation delay 
Waveform 3 

4.5 6.5 8.5 4.0 9.5 

IPHL Select to output 4.0 5.5 7.5 3.5 8.0 
--------·-· 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products Product Specification 

Data Selectors/Multiplexers FAST 74F157A, 74F158A 

AC WAVEFORMS 

,- ··::-1~t.~tF 
Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

Waveform 3. For Inverting Outputs Waveform 4. For Non-Inverting Outputs 
NOTE: For all waveforms, VM = 1.SV 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For Totem-Pole Outputs 

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

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

of pulse generators. 

r-------•w------< AMP(V) 

ITHL(lf) lTLH(lr) 

ITLH(tr) ITHL(tt) 

AMP(V) 

1+------tw------1 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l tTLH l ITHL 

74F 3.0V l 1 MHz J 500ns 12.Sns J 2.5ns 

-~------------------·---------------------------------~ 
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Logic Products 

FEATURES 
• Synchronous counting and 

loading 

• Two Count Enable inputs for 
n-bit cascading 

• Positive edge-triggered clock 

• Asynchronous reset ('F160A, 
'F161A) 

• Synchronous reset ('F162A, 
'F163A) 

• High-speed synchronous 
expansion 

• Typical count rate of 120MHz 

DESCRIPTION 
Synchronous presettable decade 
('F160A, 'F162A) and 4-bit ('F161A, 
'F1 63A) counters feature an internal car
ry look-ahead and can be used for high
speed counting. Synchronous operation 
is provided by having all flip-flops 
clocked simultaneously on the positive
going edge of the clock. The Clock input 
is buffered. 

PIN CONFIGURATION ,-=-
I 

:,.., .. mj 
August 26, 1985 

FAST 74F160A, 74F161A, 
74F162A, 74F163A 
Counters 
'F160A, 'F162A BCD Decade Counter 
'F161A, 'F163A 4-Bit Binary Counter 
Product Specification 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F160A 120MHz 40mA 

74F161A 120MHz 40mA 

74F162A 120MHz 40mA 

74F163A 120MHz 40mA 

ORDERING CODE 
COMMERCIAL RANGE 

PACKAGES Vee= SV ± 10%; TA= 0°c to +10°c 

Plastic DIP N74F160AN, N74F161AN 
N7 4F162AN, N7 4F163AN 

Plastic S0-16 
N74F160AD, N74F161AD 
N74F162AD, N74F163AD 

NOTES: 
1. SO package ts surface-mounted micro-miniature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

--
CEP Count enable parallel input 1.011.0 20µA/0.6mA 

GET Count enable trickle input 1.0/2.0 20µA11.2mA 

GP Clock pulse input (active rising edge) 1.0/1.0 20µA/0.6mA 

MR Asynchronous master reset input 1.0/1.0 20µA/0.6mA (active LOW) 

SR Synchronous reset input (active LOW) 1.0/2.0 20µA/1.2mA 

Da-Ds Parallel data inputs 1.0/1.0 20µA/0.6mA 

PE Parallel enable input (active LOW) 1.0/2.0 20µA/1.2mA 
~-

Oa-Os Flip-flop outputs 50/33 1.0mA/20mA 

TC Terminal count output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

. 'F160A 'F160A 

PE Do o, D2 D3 

CEP 

10 CET TC 15 

CP 

MR ao a1 a2 aa 

14 13 12 11 

[ _______________ __, 
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Signetics Logic Products Product Specification 

Counters FAST 74F160A, 74F161A, 74F162A, 74F163A 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL 

'F161A 'F161A 'F161A 

CTR4 

PE Do D1 0, 03 

CEP 

10 CET TC 15 

CP 

MR Oo o1 02 03 

14 13 12 11 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL 

'F162A 'F162A 'F162A 

CTRDIV10 

PE Do D1 D2 03 
C2f1, 3, 4+ ---CEP 

6 10 CET TC 15 

CP = 
SR Oo 01 02 03 

14 13 12 11 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL 

'F163A 'F163A 'F163A 

CTA4 

Vee 
TC PE Do D1 D2 D3 

CEP 

01 10 CET TC 15 

CP 

SR Oo 01 02 03 

CET 

14 13 12 11 
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Counters 

The outputs of the counters may be preset to 
HIGH or LOW level. A LOW level at the 
Parallel Enable (PE) input disables the count
ing action and causes the data at the Do - D3 
inputs to be loaded into the counter on the 
positive-going edge of the clock (providing 
that the set-up 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 (00 - 0 3) 

in 'F160A and 'F161A to LOW levels, regard
less of the levels at CP, PE, CET and CEP 

STATE DIAGRAMS 

Product Specification 

FAST 74F160A, 74F161A, 74F162A, 74F163A 

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 
(Oo - 03) to LOW levels after the next posi
tive-going transition on the Clock (CP) input 
(providing that the set-up and hold require
ments for MR are met). This action occurs 
regardless of the levels at PE, GET, and CEP 
inputs. This synchronous reset feature en
ables the designer to modify the maximum 
count with only one external NANO gate (see 
Figure A). 

The carry look-ahead simplifies serial cascad
ing of the counters. Both Count Enable inputs 
(CEP and GET) must be HIGH to count. The 
GET 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 Ol(tput 
of 0 0. 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. 

Logic Equations: Count Enable = CEP·CET ·PE 
TC = Oo•01 •O.-Oa·CET 

Logic Equations: Count Enable= CEP·CET .PE 
TC= Oo•01•02•03•CET 

'F160A, 'F162A 'F161A, 'F163A 
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Signetics Logic Products Product Specification 

Counters FAST 74F160A, 74F161A, 74F162A, 74F163A 

LOGIC DIAGRAM, 'F160A, 'F162A 

MR ('F160A) "V 

SR ('F162A) Oo a, a, 

NOTE: 
Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation elays. 

LOGIC DIAGRAM, 'F161A, 'F163A 

MR('F161A) 
SR ('F163A) 

NOTE: 

Oo 

Do o, o, 

01 a, 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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Slgnetics Logic Products Product Specification 

Counters FAST 74F160A, 74F161A, 74F162A, 74F163A 

MODE SELECT-FUNCTION TABLE, 'F160A, 'F.161A 

INPUTS 
OPERATING MODE 

MR CP CEP CET PE 

Reset (clear) L x x x x 

Parallel load 
H 1 x x I 
H 1 x x I 

Count H 1 h h h 

Hold (do nothing) 
H x I x h 
H x x 1(2) h 

MODE SELECT- FUNCTION TABLE, 'F162A, 'F163A 

OPERATING MODE 

Reset (clear) 

Parallel load 

Count 

Hold (do nothing) 

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

SR CP 

I 1 

h 1 
h 1 

h 1 

h x 
h x 

INPUTS 

CEP CET PE 

x x x 
x x I 
x x I 

h h h 

I x h 
x I h 

Dn 

x 
I 
h 

x 
x 
x 

Dn 

x 
I 
h 

x 
x 
x 

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition. 
I = LOW voltage level one set-up time prior to LOW-to-HIGH clock transition. 
X = Don't care. 

OUTPUTS 

Qn TC 

L L 

L L 
H (1) 

count (1) 

qn (1) 
qn L 

OUTPUTS 

Qn TC 

L L 

L L 
H (2) 

count (2) 

qn (2) 
qn L 

q = Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition. 
t ~ LOW-to-HIGH clock transition. 
NOTES: 
(1) The TC output is HIGH when GET is HIGH and the counter is at Terminal Count (HHHH for 'F161A and 

HLLH for 'F160A). 
(2) The TC output is HIGH when GET is HIGH and the counter is at Terminal Count (HLLH for 'F162A and 

HHHH for 'F163A). 
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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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to + 7.0 v 
l1N Input current -30 to +5 mA 

~--·- -----·-·· ---·-

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.50 5.0 5.50 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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.) 

TEST CONDITIONS1 
74F160A, 'F161A, 'F162A, 'F163A 

PARAMETER UNIT 
Min Typ2 Max 

Vee= MIN, ±10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L= MAX, loH= MAX 

V1H= MIN, ±5%Vcc 2.7 3.4 v 

Vee= MIN, ± 10%Vec .35 .50 v 
Vol LOW-level output voltage V1L= MAX, loL =MAX 

V1H= MIN, ±5%Vee .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= o.ov, V1=7.0V 100 µA 
input voltage 

HIGH-level input CET, SR, PE 40 µA 
l1H current Other inputs 

Vee= MAX, V1=2.7V 
20 µA 

LOW-level input CET, SR, PE -1.2 mA 
l1L current 

Vee= MAX, V1=0.5V 
Other inputs -0.6 mA 

las Short-circuit output current3 Vee= MAX -60 -150 mA 

Supply current4 (total) 
11ecH 55 mA 

Ice 
JiceL 

Vee= MAX 
55 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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 --:hip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 

4. lccH is measured with PE input HIGH, again with PE input LOW, all other inputs HIGH and outputs open. lccL is measured with Clock input HIGH, again with Clock 
input LOW all other inputs LOW, and outputs open. 
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Signetics Logic Products Product Specification 

Counters FAST 74F160A, 74F161A, 74F162A, 74F163A 

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

PARAMETER 

Maximum clock frequency 

tPLH Propagation delay 
tPHL CP to On 

f----------·-
tPLH Propagation delay 
tPHL CP to On 

IPLH Propagation delay 
tPHL CP to TC 

IPLH 

k•HL 

Propagation delay 
GET to TC 

·-·----·-------

NOTE: 

Propagation delay 
MR to On ('F160A) 

TEST CONDITIONS 

Waveform 1 

Waveform 1 
PE= HIGH 

Waveform 1 
PE= LOW 

Waveform 1 

Waveform 2 

Waveform 3 

.'3ubtr a.ct 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

PARAMETER 

Set-up time, HIGH or LOW 
Dn to CP 

Hold time, HIGH or LOW 
Dn to CP 

Set-up time, HIGH or LOW 
PE or SR to CP 

TEST CONDITIONS 

Waveform 5 

Waveform 5 

Waveform 5 or 6 

Min 

100 

3.5 
3.5 

4.0 
4.0 

5.0 
5.0 

2.5 
2.5 

5.5 

Min 

5.0 
5.0 

2.0 
2.0 

11 
8.5 

74F160A, 'F162A 
-----------~----------! 

TA=+25°C TA= 0°c to +10°c 
Vee= +5.0V Vee= + 5.0V ± 10% 

CL= 50pf CL= 50pf 
RL = 500.Q RL= 500.Q 

Typ Max Min Max 

120 90 

5.5 7.5 3.5 8.5 
7.5 10.0 3.5 4.0 

6.0 8.5 4.0 9.5 
6.0 8.5 4.0 9.5 

10 14 5.0 15 
10 14 5.0 15 

-------
4.5 7.5 2.5 8.5 
4.5 7.5 2.5 8.5 

9.0 12 5.5 13 

74F160A, 'F162A 

TA= +2s0 c TA= 0°c to +10°c 
Vee= +5.0V Vee= +s.ov t 10% 

CL= 50pF CL= 50pf 
RL =soon RL =soon 

Typ Max Min Max 

5.0 
5.0 

-----··-·---·-
2.0 
2.0 

11.5 
6.0 

----·----·-·----·-·------+-·---·----··------·--------1-----·--·--·-+--- . ·-------------
t,(H) Hold time, HIGH or LOW 
t 11(l.) PE or SR to CP 

--·-- ---·---~·----·---

t,(H) Set-up time, HIGH or LOW 
t,(L) CEP or GET to CP 

tw(H) 
tw(L) 

tw(H) 
tw(L) 

tw(L) 

Hold time, HIGH or LOW 
CEP or GET to CP 

Clock pulse width (load), 
HIGH or LOW 

Clock pulse width (count), 
HIGH or LOW 

-----
MR pulse width LOW 
('F160A, 'F161A) 

Waveform 5 or 6 
2.0 
0 

Waveform 4 
11 
5.0 

Waveform 4 
2.0 
0 

Waveform 
5.0 
5.0 

Waveform 
4.0 
6.0 

Waveform 3 5.0 

------------~~--t----------+-----+-
Recovery time, MR to CP 
('F160A) 

August 26, 1985 

Waveform 3 6.0 
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2.0 
0 

----------
11.5 
6.0 

·---·---~----· 

2.0 
0 

5.0 
5.0 

4.0 
7.0 

5.0 

5.0 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

UNIT 

~ 
~ 

ns _J 
_ _:s _ __J 

ns 

ns 

~ 



Siqnetics Logic Products Product Specification 

Counters FAST 74F160A, 74F161A, 74F162A, 74F163A 

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

1- ---.~"'""" 
l 

IMAX 

tPLH 
tPHL 

tpu1 
tPHI 

Min Typ Max Min 
--------·----1----------+----+----t------t--------+-------+--

Maximum clock frequency Waveform 1 100 120 90 
------------+------·----+------+-----+------+---

Propagation delay Waveform 1 2.0 4.0 6.0 2.0 
CP to On PE= HIGH 3.5 7.0 10.0 3.5 

----------t---------+----t----+------t-- -
Propagation delay 
CP to On 

Waveform 1 
PE= LOW 

2.5 4.0 7.0 2.5 
4.0 6.0 8.5 4.0 

--· ---------1---------t-----+-----t-----+------- -+------+--
5.0 10 14 5.0 
5.0 14 16 5.0 

tprH Propagation delay 
tPHL CP to TC 

Waveform 1 

2.5 4.5 
2.5 

tPLH Propagation delay 
tPHL CET to TC 

Waveform 2 
7.5 2.5 

4.5 7.5 2.5 
------------+---------+-----+----------~-~-

lpfiL 
Propagation delay 
MR to On ('F161A) 

5.5 5.5 Waveform 3 9.0 12 
-----------~---------~---~------L...-------·"~-

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

r 
I 

----~~~====---_-_-_--_7_4_F_1_s_1_A_, _'_F~1 __ s_3_A_-_-_- ---T------i 

I TA= +25°C TA= 0°C to +70°C -1 
I PARAMETER TEST CONDITIONS Vcc=+s.ov Vcc=+S.OV ±jO% I UNIT 
I CL = 50pf CL = 50pF 

l_ -------------+-·------ ---t--·--+R_L_=_5_0_0·l1-+------"'+----· --~_i_:_~_~_[}+-5-00_l1_M_a_x_·_-__ +-, --·-

I t5 (H) Set-up time, HIGH or LOW 5.0 
Waveform 5 

~ ~~~ ~ 

~~E ;;;~,;;:,,:~ow .::: :" :: -----~~-
~--~hs_((HL)) - ~~ldorti~~· t~I~~ or LOW Waveform 5 or 6 

Set-up time, HIGH or LOW Waveform 4 
t5(L) CEP or CET to CP 

11.5 
6.0 

ns 

2.0 
0 

ns 

f----
11.5 
6.0 

ns 

ns 
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Signetics Logic Products Product Specification 

Counters FAST 74F160A, 74F161A, 74F162A, 74F163A 

AC WAVEFORMS 

CP 

TC 

Waveform 1. Clock To Output Delays, Maximum Clock 
Frequency, And Clock Pulse Width 

MR 

CP 

Waveform 3. Master Reset Pulse Width, Master Reset 
To Output Delay And Master Reset 

Dn 

PE 

CP 

To Clock Recovery Time ('F160A, 'F161A) 

Waveform 5. Parallel Data And Parallel 
Enable Set-up And Hold Times 

Waveform 2. Propagation Delays CET Input To TC Output 

Waveform 4. CEP And CET Set-up And Hold Times 

SR, MR 

CP 

Waveform 6. Synchronous Reset Set-up, 
Pulse Width And Hold Times ('F162A, 'F163A) 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input 1s permitted to change for predictable output performance 
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Signetics Logic Products Product Specification 

Counters FAST 74F160A, 74F161A, 74F162A, 74F163A 

APPLICATION 

+Vee 

Do o, o, 03 

CEP 

CET 1F163A TC 

CLOCK CP 

MR a, a, a, a, 

TERMINAL COUNT= 6 

H=ENABLECOUNT 
L =DISABLE COUNT 

H =ENABLE COUNT 
L =DISABLE COUNT 

a. 

b. Synchronous Multistage Counting Scheme 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vee 

Test Circuit For Totem-Pole Outputs 

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

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

of pulse generators. 

August 26, 1 985 

AMP(V) 

r-~·~~~~~~~~-10-%•1~0V 
ITHL(tt) ITLH(lr) I-
ITLH(tr) ITHL(ll) 

i--------tw-------< ov 

VM=1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Rate J Pulse Width J lrLH J trnL 

74F 3.0V J 1 MHz J 500ns J 2.5n·;J 2.5ns 
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Signetics 

Logic Products 

FEATURES 
• Gated serial data inputs 

• Typical shift frequency of 90MHz 

• Asynchronous master reset 

• Fully buffered Clock and Data 
inputs 

• 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 . Dsb); 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 (GP) input, and enters into 0 0 the 
logical AND of the two Data inputs 
(D5 a · Dsbl that existed one set-up time 
before the rising clock edge. A LOW 
level on the Master Reset (MR) input 
overrides all other inputs and clears the 
register asynchronously, forcing all out
puts LOW. 

PIN CONFIGURATION 

February 1986 

FAST 74F164 
Shift Register 
8-Bit Serial-In Parallel-Out Shift Register 
Preliminary Specification 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F164 90MHz 33mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V ± 10%; TA= 0°c to +70°C 

Plastic DIP N74F164N 

Plastic S0-14 N74F164D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Dsa• Dsb Data inputs 1.0/1.0 20µA/0.6mA 

CP 
Clock pulse input 

1.0/1.0 20µA/0.6mA 
(active rising edge) 

MR 
Master reset input 

1.0/1.0 20µA/0.6mA 
(active LOW) 

Oo-07 Outputs 50/33 1.0mA/20mA 

NOTE: 
One (t.O) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

o,. 
Dsb 

e? 
MR Oo 01 02 03 04 05 05 07 

9 3 4 5 6 10 11 12 13 

Vee =Pin 14 
GND=Pin 7 

6-132 
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Signetics Logic Products 

Shift Register 

LOGIC DIAGRAM 

Vee =Pin 14 
GND =Pin 7 

MODE SELECT-TRUTH TABLE 

a, 

"' 110) 

INPUTS OUTPUTS 
OPERATING MODE 

MR CP Dsa Dsb Oo o, 
Reset (clear) L x x x L 

H t I I L 

Shift 
H t I h L 
H t h I L 
H t h h H 

H =HIGH voltage level. 
h =HIGH voltage level one set-up time prior to the LOW-to-HIGH Clock transition. 
L = LOW voltage level. 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH Clock transition. 

L 

qo 
qo 
qo 
qo 

-
-

-
-
-
-

07 

L 

q6 
q6 
q6 
q6 

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. 
i = LOW-to-HIGH Clock transition. 
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Signetics Logic Products Preliminary Specification 

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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

ioH HIGH-level output current -1 mA 

loL LOW-level output current 20 mA 

TA Operating free-air temperature 0 70 oc 

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

74F164 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.5 v 
VOH HIGH-level output voltage V1L =MAX, loH= MAX 

V1H =MIN, ±5%Vcc 2.7 3.4 v 
Vee= MIN, ± 10%Vee .35 .50 v 

Vm LOW-level output voltage V1L =MAX, loL =MAX 
V1H =MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
11 Input current at maximum input voltage Vee= MAX, V1 = 7.0V 5 100 µA 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX -60 -80 -150 mA 

Ice Supply current4 (total) Vee= MAX 33 50 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= + 25°C. 
3. Not more than one output should be shorted at a time. For testing las. the use of high-speed test apparatus and/or sample-and-hotd techniques are preferable in 

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

4. Measure Ice with the serial inputs grounded, the clock input at 2.4V, and a momentary ground, then 4.5V applied to Master Reset, and all outputs open. 

February 1986 6-134 



Signetics Logic Products Preliminary Specification 

Shift Register FAST 74F164 

APPLICATION 

I - CLEAR ----------<11>------------
C LOCK -·------e----+---------------, 

MR CP 

r Osa 
'F169 

CP 

DATA 
'F164 

Osa 

ENABLE Osb H Dsb 

ao 01 02 03 04 05 as 01 Oo a, 02 03 Q4 05 06 07 

oa 09 010 011 D12 013 014 015 

NOTES: 
The 'F164 can be cascaded to form synchronous shift registers of longer length. 
Here, two devices are combined to form a 16-bit shift register. 

~----------·------~--------------

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

LOGIC 

----,.,..~. -- -,=-co.,~o"' h :~,·:,';;~ """ ::o·~;',;:~';;;. 
CL = SOpF CL = 50pF 
RL = soon RL = soon 

-------
Min Typ Max Min Max 

------------- ----·----
(MAX Maximum shift frequency Waveform 

IPLH Propagation delay 
Waveform 1 

tPHL CP to On 
----- ------ '" ---·---·-

tpHL 
Propagation delay 

Waveform 2 
MR to On 

NOTE: 

Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

80 

4.5 
5.0 

5.5 

90 

6.0 
7.5 

10.5 

8.0 

80 

4.5 
5.0 

8.5 

9.0 
11 

14 

UNIT 

MHz 

ns 

ns 

-F --------;4F164 __________ ---r·----
-------T-~---------

T A = + 25°C I TA = 0°C to + 70°C 

TEST CONDITIONS Vee= +s.ov Vee= +s.ov ± 10% I UNIT 
CL = SOpF CL == SOpF 

PARAMETER 

RL = soon RL = soon , [------,- ,-~-j 

r--ts-(H_) ___ S_e_t_-u_p_t-im-e,-H-IG--H-o-r L-0-W--+-- ~i: Typ Max ~i: i ·- ~-3-x---1-----
r-t_s(_L_) __ A_o_r _B_t_o __ c_P___________ Waveform 3 I-- 7:0 -1---------t----'.:~-+I __ 3 _~~-th(H) Hold time, HIGH or LOW 1 0 1 0 

;tw;((~~L'.)) :P0~~s:0 w~:h, HIGH or LO~--~-a·v-e-!o_r_m_1----+--~71 -:_~o--+------t------+--~7C.~0-J_. -=~ ~:=~~--
MR pulse width LOW Waveform 2 I ns 

:~~tr~ec~~~~~~~~e~Rc~~~~~eC~ry~pt~im~~e~~~~-------------------~-~.~~t------~-~---~v-e~fo_~r-~_2 __ ~_7 ___ 0_~---~-- 7.0 -=--~ ns 

February 1986 6-135 

6 



Signetics Logic Products 

Shift Register 
------------·· 

AC WAVEFORMS 

Waveform 1. Clock To Output Delays And 
Clock Pulse Width 

CP 

A"' B 

CP 

Preliminary Specification 

FAST 74F164 

=t •w 
•rec 

Waveform 2. Master Reset Pulse Width, 
Master Reset To Output Delay And 

Master Reset To Clock Recovery Time 

Waveform 3. Data Set-up And Hold Times 
NOTE: For all waveforms, VM = 1.SV. 

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

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Your 

]l 
Test Circuit For Totem-Pole Outputs 

DEFINITIONS 
AL = Load resistor; see AC CHARACTERlSTlCS for value. 
CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

'"-----· ---i AMP(V) 

ITHLlltl ITLH(lr) 

ITLH(tr) ITHL(lt) 

90% 
--·- AMP(V) 

i-------•w------ ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS .. -··--1 
>--F_A_M-IL_v-+-A_m_plltude} Rep. Rate} Pulse Width£TLH 0=~ 

74F 3.0V I 1MHz I 500ns 2~2.5ns 
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Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
HIGH and LOW states) 

• Synchronous parallel to serial 
applications 

• Synchronous serial data input for 
easy expansion 

• Clock enable for "do nothing" 
mode 

" Asynchronous Master Reset 

• Exandable to 16-bits in 8-bit 
increments 

DESCRIPTION 
The 166 is a high speed 8-bit shift 
register that has fully synchronous serial 
parallel data entry selected by an active 
LOW Parallel Enable (PE) input. When 
the PE is LOW one set-up time before 
the LOW-to-HIGH clock transistion, par
allel data is entered into the register. 
When PE is HIGH, data is entered into 
internal bit position 0 0 from Serial Data 
Input (Ds), and the remaining bits are 
shifted one place to the right (00 -

0 1 - 0 2, etc.), with each positive-going 
clock transition. 

PIN CONFIGURATION _ ..... _____ - --- ~ - - - ---- ~-

D7 

07 

,JM'R 

August 26, 1985 

FAST 74F166 
Shift Register 
8-Bit Serial/Parallel-In, Serial Out Shift Register 
Product Specification 

TYPE 

74F166 

ORDERING CODE 

TYPICAL fMAX 

175MHz 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

41mA 

-~~:~~: -T=•oc" ·~~N~t7·-~4c_FFT-~1A_66c_:6ND_:~~.,,°C . -] 

Plastic S0-16 i j 
NOTES: 
1 SO package is surface-·mounted micro-miniature DIP 
2. For information regarding devices processed to Military Specif1cat1ons, see the Signet1cs Military Products 

Data Manual. 

One (i.O} FAST Unit Load is det1ned as: 20pA i11 the HIGH state arid O 6mA In tile LOW state 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1 2 3 4 5 10 11 12 14 

Ds Do D1 o,~J ·- c• 
7- CP 

"" 
15- PE 

"' ----r 
13 

-~ 
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Signetics Logic Products 

Shift Register 

For expansion of the register in parallel to 
serial converters, the 0 7 output is connected 
to the D, 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 Enab:e (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, forc
ing all bit positions to a LOW state. 

LOGIC DIAGRAM 

(9) (1) (15) (2) 

MR Ds Pe o0 

( ) =Pin number 
Vee =Pin 16 
GND =Pin 8 

August 26, 1985 

(3) 

Product Specification 

FAST 74F166 

MODE SELECT- FUNCTION TABLE 

INPUTS On REGISTER 
OPERATING MODES 

PE CE CP Ds Do-07 Oo 01-0s 

Parallel load 
I I l x 1-1 L L-L 
I I T x h-h H H-H 

Serial shift 
h I l I X-X L qo-qs 
h I l h X-X H qo-qs 

Hold (do nothing) x h x x X-X qo q, -q5 

H ~HIGH voltage level. 
h =HIGH voltage level one set-up time prior to the LOW-to-HIGH Clock transition. 
L = LOW voltage level. 
I= LOW voltage level one set-up time prior to the LOW-to-HIGH Clock transition. 

OUTPUT 

07 

L 
H 

q6 
q6 

q7 

Qn = 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. 
r = LOW-to-HIGH Clock transition. 

(4) (5) 
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Signetics Logic Products Product Specification 

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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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.) 

74F166 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, V1L =MAX, ± 10%Vec 2.5 v 
VoH HIGH-level output voltage 

V1H = MIN, loH = MAX ±5%Vee 2.7 3.4 v 

Vee= MIN, V1L = MAX, ± 10%Vee .35 .5 v 
Vol LOW-level output voltage 

V1H = MIN, Im= MAX ±5%Vcc .35 .5 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

Input current at Others 100 µA 
11 maximum input voltage CE, CP3 

Vee= O.OV, V1 = 7.0V 
100 µA 

HIGH-level Others 1 20 µA 
l1H input current MR, Ds 

Vee= MAX, V1 = 2.7V 
40 µA 

LOW-level Others -20 µA 
l1L input current MR,Ds 

Vee= MAX, V1 = 0.5V 
-40 µA 

los Short-circuit output current4 Vee= MAX -60 -90 -150 mA 

Ice Supply current4 (total) Vee= MAX; Sn= MR = Ds = 4.5V; Dn = GND, GP= t 60 85 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. When testing GP, 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 las. 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. 

August 26, 1985 6-139 

6 
~ 



Signetics Logic Products Product Specification 

Shift Register FAST 74F166 

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

74F166 

TA= +25°C TA= 0°C to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee=+ s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL= soon RL= soon 

Min Typ Max Min Max 

IMAX Maximum shift frequency Waveform 1 135 175 110 MHz 

tPLH Propagation delay 
Waveform 1 

5.0 7.5 10.0 5.0 14.0 
tPHL CP to 07 4.0 6.0 8.0 3.5 9.0 

ns 

tPLH Propagation delay 
Waveform 2 4.0 6.5 8.5 4.0 9.5 ns 

trHL MR to 07 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F166 

TA= +25°C TA= 0°C to 70°C 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +5.0V ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL =soon RL= soon 

Min Typ Max Min Max 

t,(H) Set-up time, HIGH or LOW 
Waveform 3 

2.5 3.0 
t5(L) Dn. Ds to CP 2.5 3.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 3 

0 0 
th(L) Dn. D, to CP 0 0 

ns 

t,(L) 
Set-up time, HIGH or LOW 

Waveform 3 5.0 6.0 ns 
CE to CP 

th(H) 
Hold time, HIGH or LOW 

Waveform 3 0 0 ns 
CE to CP 

t8(H) Set-up time, HIGH or LOW 
Waveform 3 

3.0 4.0 
t,(L) PE to CP 3.0 4.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 3 

0 0 
th(L) PE to CP 0 0 

ns 

tw(H) CP pulse width, 
Waveform 1 

3.5 3.5 
tw(L) HIGH or LOW 5.5 6.5 

ns 

tw(L) MR pulse width LOW Waveform 2 4.0 4.0 ns 

tree Recovery time MR to CP Waveform 2 4.0 4.5 ns 
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Signetics Logic Products 

Shift Register 

AC WAVEFORMS 

CP 

Waveform 1. Clock To Output Delays And 
Clock Pulse Width 

Product Specification 

FAST 74F166 

Waveform 2. Master Reset Pulse Width, 
Master Reset To Output Delay And 

Master Reset To Clock Recovery Time 

Waveform 3. Set-up And Hold Time For PE, Dn, D5 , And CE To CP 
NOTE: For all waveforms, VM = i .SV. 

The number of clock pulses required between the tPLH and tpHL measurements can be determined from the appropriate Truth Table. 
The shaded areas indicate when the input is permitted to change for predictable performance. 

The changing output assumes Internal 0 6 opposite state from Q 7. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Vour 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Ar =Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

AMP(V) 

>--------tw-------+< ov 

VM=1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY >---------------~-----o 

Amplitude Rep. Rate Pulse Width trLH trnL 

74F 3.0V 1 MHz 500ns 2.Sns 2.5ns 
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Signetics 

Logic Products 

FEATURES 
• Synchronous counting and 

loading 
• Up/Down counting 
• Modulo 16 binary counter 

-'F169 
• BCD decade counter - 'F 166 
• Two Count Enable inputs for 

n-bit cascading 
• Positive edge-triggered clock 
• Built-in lookahead carry capability 
• Presettable for programmable 

operation 

DESCRIPTION 
The 'F168 is a synchronous, presettable 
BCD decade up/down counter featuring 
an internal carry look-ahead for applica
tions in high-speed counting designs. 
Synchronous operation is provided by 
having all flip-flops clocked simulta
neously so that the outputs change coin
cident with each other when so instruct
ed by the Count Enable inputs and 
internal gating. This mode of operation 
eliminates the output spikes which are 
normally associated with asynchronous 
(ripple clock) counters. A buffered Clock 
input triggers the flip-flops on the LOW-

FAST 74F168, 74F169 
Counters 
'F168- 4-Bit Up/Down BCD Decade Synchronous Counter 
'F169- 4-Bit Up/Down Binary Synchronous Counter 
Preliminary Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F168 7.5ns 50mA 

74F169 7.5ns 50mA 

ORDERING CODE 

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

Plastic DIP N74F168N, N74F169N 

Plastic S0-16 N74F168D, N74F169D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 74f(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

CEP Count enable parallel input 1.0/1.0 20µA/0.6mA (active LOW) 

CET Count enable trickle input 1.0/2.0 20µA/1.2mA (active LOW) 

CP Clock pulse input 1.0/1.0 20µA/0.6mA (active rising edge) 

Do-D3 Parallel data inputs 1.0/1.0 20µA/0.6mA 

PE Parallel enable input 1.0/1.0 20µA/0.6mA (active LOW) 

U/D Up/down count control input 1.0/1.0 20µA/0.6mA 

Oo-03 Flip-flop outputs 50/33 1.0mA/20mA 

TC Terminal count output 50/33 1.0mA/20mA (active LOW) 

to-HIGH transition of the clock. NOTE: 

PIN CONFIGRATION 

February 1986 

One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

PE 
wO 

CP 

CEP 

10 CET 

Vee =Pin 16 
GND =Pin 8 

Do D1 

Do 01 

14 13 
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Signetics i_ogic Products 

Presettinq is syncbronuus vvith the clock and 
takes place regardie:>- c.f the k~vel~ •'he 

· C'VV leve! or: 

P:·oli1r1inrnv ~lpecificcnion 

.c:".)'t/9r is turnerJ on or 

cn2(1g1ng 
counter rhe nex~ LQ\iV .. to eithei· sta;.e oi· th,-; Clock. T:ie only requir'r~. 

as a c!ock signa.I 1.s riot recommended (sen 
1ouic c-)quation:::-.~ below) 

HIGH tra.n~ition ·:.f the clock. 

The directiori er:' co1..:nliriq controlled by the 
Up/Do·Nn {U/CS~ inpu-:; s. H!GH wirl cause ths 
count to increJ.SP, a !JJ\i\/ '<Nill cause the count 
·i:o decrease. 

The' io(ii1 -21hew1 ,.::1c1;itry r.1rovides fo1 
syncl1rcr:ous ap

~~at•ng 

1unct:or- a.re tiivo 

inputs rnu2;1 The en· inpu'!. 
is fad forvvard to ei·1ab!e H:e TE output The 

ment 
desired state at 

-re outpui thus onabfed •..vii~ produce LOVV when er countm rnnch-es zero in 
output pulse 
equal tc the HIGH IEP!8I the 

·?nable ou<ccc'"::,1ve 
ure 1 for the 

MODE 

level 

H =HIGH v.::ltage i<:Ne1 

h =HIGH vol:age !evel 
l LOW volta;:w level s'1eady 
I= LOW voltage lnvei ~~et-up time pnor to t.he LO\-"'/-to--HIGH dock transition 
X = Don't Gare 
q =Lower case lett0rs im~icnte the state of the referenced outpu: prio1 to the LOW-to-HiGH cloch transition. 
r =LOW-to-HIGH clod: trn.nsition 

n Cc~nt Ernbic t~EP .. CET-PE 
2) Up: TT'.:~- Oo·O:i (U.1[lJ.CEi 

Dc'1Nr1· CIC~ '""' (Jo 
('":"E-r 

i. Th('.; TC is !...OVV wher1 i'; i.Ol·V 8.nd u-.e 
tr1e 

is at Com~ 
ls at ·1 errninrii Coun1 

T errM1al Co uni 
Count 

is (HHHl-:J nr:d ferr:11nal ~Jown 

Tl'le ";"·('; ! OW wt12•1 (HLLH) Count Oovm '1613/.\. 
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Signetics Logic Products 

Counters 

STATE DIAGRAMS 

'F168 

--- COUNT DOWN 
-- COUNT UP 

LOGIC DIAGRAM, 'F168 

Vee= Pin 16 
GND =Pin 8 

( ) = Pin numbers 

February 1986 

Preliminary Specification 

FAST 74F168, 74F169 

'F169 

---- COUNT DOWN 
--COUNT UP 
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Signetics Logic Products Preliminary Specification 

Counters FAST 74F168, 74F169 

LOGIC DIAGRAM, 'F169 

Vee= Pin 16 
GND=Pin 8 

( ) = Pin numbers 

cp>---....-----------<>------------+-----------....-~ 
- UJ0>+--+-----------1-----------+-~---------+----
PE 

LEAST SIGNIFICANT 
4·BIT COUNTER 

February 1986 

Figure 1. Synchronous Multistage Counting Scheme 
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Signetics Logic Products Preliminary Specification 

Counters FAST 74F168, 74F169 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 v 
f--

V1N Input voltage -0.5 to + 7.0 v 
- -------

l1N Input current -30 to +5 mA 
-·----1 --------

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

louT Current applied to output in LOW output state 40 rnA 
----

~- Operating free-air temperature range o to 70 'C 
'--------

RECOMMENDED OPERATING CONDITIONS 

I 
---'---------------- ---

.;~ "~'l 
74F 

PARAMETER 
Min Norn 

--------- -·--· 
Vee Supply VO ltage 4.5 5.0 5.5 v 
V1H HIGH-leve I input voltage 2.0 v 

------
V1L LOW-level input voltage 0.8 v 

·-
l1K Input clam p current -18 mA 

t----· --
loH HIGH-leve I output current -1 mA 

- --
laL 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.) 
------------------------------------·------------~-----------------

PARAMETER 

HIGH-level output voltage 

74F168, 'F169 
TEST CONDITIONS1 UNIT 

Vcc=MIN, 
V1L = MAX, loH = MAX 
V1H= MIN, 

Min Typ2 Max 

± 10%Vcc 2.5 v 
f--------- ----+----+----+----

± 5%Vcc 2.7 3.4 v 
-------------------------+----------------1-----~----+---+------+----~ 

Vol LOW-level output voltage 

V1K Input clamp voltage 

Vee= MIN, 
V1L = MAX, loL = MAX 
V1H= MIN, 

Vee= MIN, 1, = l1K 

±10%Vce _35 .50 v 

±5%Vcc .35 .50 v 
-0.73 -1.2 v 

----+--·--·-!---~ 

Vee= MAX, V1 = 7.0V 100 µA 
Input current at maximum 
input voltage 

l-----------------------+----------------------1----t----+---l------1 
11H HIGH-level input current Vee= MAX, V1 = 2.7V 20 µA 

r-----------------~------+-----~ HET input -1-2 rnA 
l1L LOW-level input current Vee= MAX, V1 = 0.5V f-----t-----11--

0ther inputs -0.6 mA 
t-----------------'-----1---------------------j----+---+·-·---j-----j 

Short-circuit output current3 Vee= MAX -60 -150 mA 
---------'---~-~-+-----+---+-----!----~ 

las 

Ice Supply current4 (total) Vee= MAX 50 75 mA 

HOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. Ice 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 (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic.") 

74F168, 'F169 

TA=+2S'C TA= O'C to +70°C 

PARAMETER TEST CONDITIONS Vee= +s.ov Vee= +5.0V ± 10% 
UNIT 

CL= SOpF CL= SOpF 
RL= soon RL=soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 100 115 90 MHz 

trLH Propagation delay 
Waveform 1 

3.0 6.5 8.5 3.0 9.5 
tPHL CP to On (PE, HIGH or LOW) 4.0 9.0 11.5 4.0 13.0 

ns 

trLH Propagation delay 
Waveform 1 

5.5 12.0 15.5 5.5 17.0 
trHL CP to TC 4.0 8.5 11.0 4.0 12.5 

ns 

trLH Propagation delay 
Waveform 2 

2.5 4.5 6.0 2.5 7.0 
lPHL CET to TC 2.5 6.0 8.0 2.5 9.0 

ns 

trLH Propagation delay 
Waveform 3 

3.5 8.5 11.0 3.5 12.5 
tPHL U/D to TC ('F168) 4.0 12.5 16 4.0 17.5 

ns 

trLH Propagation delay 
Waveform 3 

3.5 8.5 11.0 3.5 12.5 
trHL U/D to TC ('F169) 4.0 8.0 10.5 4.0 12.0 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F168, 'F169 

TA= +2S'C TA= O'C to +70'C 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +S.OV ± 10% 

UNIT 
CL= SOpF CL =SOpF 
RL= soon RL=soon 

Min Typ Max Min Max 

ts(H) Set-up time, HIGH or LOW 
Waveform 4 

4.0 4.0 
t8(L) Dn to CP 4.0 4.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 4 

3.0 3.0 
th(L) Dn to CP 3.0 3.0 

ns 

t8(H) Set-up time, HIGH or LOW 
Waveform 5 

5.0 5.0 
t8 (L) CEP or CET to CP 5.0 5.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 5 

0 0 
th(L) CEP or CET to GP 0 0 

ns 

ts(H) Set-up time, HIGH or LOW 
Waveform 4 

8.0 11.0 
t8(L) PE to CP 8.0 7.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 4 

0 0 
th(L) PE to CP 0 0 

ns 

ts(H) Set-up time, HIGH or LOW 
·waveform 6 

11.0 11.0 
t5 (L) U/D to CP ('F168) 16.5 16.5 

ns 

t8(H) Set-up time, HIGH or LOW 
Waveform 6 

11.0 11.0 
t8(L) U/D to CP (' F169) 7.0 7.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 6 

0 0 
th(L) U/D to CP 0 0 

ns 

tw(H) GP pulse width, 
Waveform 1 

4.0 4.0 
tw(L) HIGH or LOW 6.0 6.0 

ns 
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Signetics Logic Products Preliminary Specification 

Counters FAST 74F168, 74F169 

WAVEFORM (Typical Load, Count, and Inhibit Sequences) 

Illustrated below is the following sequence for the 'F168. The operation of the 'F169 is similar. 

1. Load (preset) to BCD seven 
2. Count up to eight, nine (maximum), zero, one, and two 
3. Inhibit 
4. Count down to one, zero (minimum), nine, eight, and seven 

DATA 
INPUTS 

LOAD '"""l___J 
I 

Do ... Jit= 
o, _r--t"1._ = 

I 

02...r:t= 
Ir-

CP 

I 

l I I a,--_jil II ._l ______ l -- 1-,-------, I 

February 1986 

02:.:~!'---------------.'-------+--.1 ______________ r---
11 I 

a 3 :::'! 11.----.. I L ""--11 '-----~1-----;--~1-----~ 

-- I .. -----ili-------1-- .. ------
"Tc __ j : I L...J I I L...J 

: 1 I I a 21 1 2 I , o • a 

I I J..--couNTuP--..,.,--tlr--.•1NH1e11-J !-cauNToowN---LOAD 
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Counters 

AC WAVEFORMS 

CP 

On AND TC 

CEP' 

Waveform 1. Clock To Output Delays And 
Clock Pulse Width 

Waveform 3. Propagation Delays U/D 
Control To Terminal Count Output 

CEi' """"4'"'-~~~~4"'<""'""'""'""'""'""'v 

CP 

~~~~~-c_o_u_NT__,)(~~~~~~~~~~N-o_c_H_A_N_G_E 

Waveform 5. Count Enable Set-up And Hold Times 

u1D 

CP 

Preliminaiy Specification 

FAST 74F168, 74F169 

CET 

TC 

Waveform 2. Propagation Delays CET 
Input To Terminal Count Output 

Waveform 4. Parallel Data And Parallel 
Enable Set-up And Hold Times 

'" 

~~~-c-o_u~_N_T_,)(~~~~~~~-c-0o-0u_wN_: ..... ><==== 

Waveform 6. Up/Down Control Set-up And Hold Times 
NOTE: For all waveforms, VM = 1.5V. 

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

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

VouT 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

Preliminary Specification 

FAST 74F168, 74F169 

AMP(V) 

ov 

VM=1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l ITLH I lrnL 

74F 3.0V I 1 MHz I 500ns I 2.5nsI 2.5ns 
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logic Products 

FEATURES 
"' Six edge-trimiernd 0-type flip

flops. 

'" Buffered common Clock 

'" Buffered, asynchmnmis Masl.e1· 
Reset 

DESCRIP110N 
The 'Fi74 has six edge-t:·iggered D-type 
flip··tiops \Mi1h indlvldual D inputs Q 

outputs. 1 he common buff.erGci C!ock 
(CP) and Master Heset (MR) inputs 
and reset (clear) all iiip··flops simulta
neously. 

The register is fully edge·t1igqored. The 
state of each 0 input, one set··UP time 
before the LOW·to-HiGH ciock transition 
is transferred to the correspondinfJ flip
flop' s Q output 

Al! Q outputs will be iorco'j l..OW inde
pendent ol Clock or Data inputs by a 
LOW voltage level on the MF1 input. The 
device is useful for applications where 
true outputs oniy are required. and the 
C~ock and Master Reset are cornmon to 
all storage elements. 

Vee 

05 

D5 

D4 

01; 

D:! 

03 

CP 

January 25, 1985 

FAST 74F 11 
Flip· Fi op 
Hex D Flip··Flops 
Product Spec:!fic:.~tion 

TYPE 

74F1/4 

ORDERING CODE 

Plastic D;P 

W:JY"ES: 

GUf!HENT 
(TOT;~L) 

35mA 

COMMERCIAL R.l\NGE 
·_t H_l~%; ·r;\:::: ~- ?C('C 

N74F174N 

1. SO package is suriace-1r:ountml rr11cro-rniniaturs DIP 
2. For information wg:irdirYJ ~-J'Orcssed M:litary Spec:fica'.ion~-, 

Data 

INPUT AND OUTPUT LOADING .AND FAN-OUT T/!.BLE 

NOTE: 
One ("i .0) FAST 

Do 

CP 

16 
8 

DESCRIPTION 

Data inputs 

Clock pulse input 
{active rising edgP) 

looJd is defined as: 20,iA. the HiCiH 

---~-------~·~--

"l '!F (li. l..) 
HIGH/lOW 

1 Oi1.0 

1.0/1.0 

1.0/1.0 

50i33 

Vf;LUE 
fllGH/LOW 

1.0m.l\/20mA 

8.nd 0.6rnA in U18 l_OW o;t.;:;te 

LOGllC SYMBOL (IEEE/1EC) 

rn ,. 

D4 o, 

6~ 151 85:J-0060 168 i" 
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Signetics Logic Products Product Specification 

Flip-Flop FAST 74F174 

LOGIC DIAGRAM 

MR D1 D2 D3 D4 D5 

(4) (8) (11) 113) (14) 

121 (5) (7) (10) (12) (15) 

~ ~ ~ ~ ~ ~ 

Vee =Pin 16 
GND =Pin 8 
GND =Pin Numbers 

FUNCTION TABLE 

OPERATING INPUTS OUTPUTS 
MODE MR CP Dn 

Reset (clear) L x x 
Load "1" H t h 
Load "O" H i I 

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 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition 
X.. = Don't care 
T = LOW-to-HIGH clock transition 

On 

L 
H 
L 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to + 7.0 v 
l1N Input current -30 to +5 mA 

Your Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -1 mA 

loL LOW-level output current 20 mA 

TA Operating free-air tempe-rature 0 70 'C 
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Flip-Flop FAST 74F174 

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

74F174 
PARAMETER TEST CONDITIONS1 

Typ2 
UNIT 

Min Max 

Vee= MIN, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L =MAX, loH= MAX 

V1H =MIN ±5%Vcc 2.7 3.4 v 

Vee= MIN, ± 10%Vcc .35 .50 v 
Vol LOW-level output voltage V1L =MAX, loL =MAX 

V1H= MIN ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

1, 
Input current at maximum 

Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, v, = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX -60 -80 -150 mA 

Ice Supply current (total) Vee= MAX, Dn =MR= 4.5V, GP= i 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 Vee= 5V, TA= 25"C. 
3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to 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 (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

74F174 

TA= +2S°C TA= 0°C to +70°C 

PARAMETER TEST CONDITIONS Vee= +s.ov Vee= +s.ov ± 10% UNIT 
CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 80 100 80 MHz 

tPLH Propagation delay 
Waveform 1 3.5 5.5 8.0 3.5 9.0 

ns 
tPHL GP to On or On 4.5 6.0 10.0 4.5 11.0 

tPHL 
Propagation delay Waveform 3 5.0 8.5 14.0 5.0 15.0 ns 
MR to On 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F174 

TA=+2s0 c TA= 0°C to +70°C 

PARAMETER TEST CONDITIONS Vee= +s.ov Vee= +s.ov ± 10% UNIT 
CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t5 (H) Set-up time, HIGH or LOW 
Waveform 2 4.0 4.0 ns 

t5 (L) Dn to GP 4.0 4.0 ns 

th(H) Hold time, HIGH or LOW Waveform 2 0 0 ns th(L) Dn to CP 0 0 

tw(H) CP pulse width, 
Waveform 1 4.0 4.0 ns 

tw(L) HIGH or LOW 6.0 6.0 ns 

tw(L) MR pulse width LOW Waveform 3 5.0 5.0 ns 

tree 
Recovery time Waveform 3 5.0 5.0 

ns 
MR to GP ns 
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Flip-Flop FAST 74F174 

AC WAVEFORMS 

Wavelorm 1. Waveform 2, Data Set-Up And Hold Times 

Waveform 3, Master Reset Pulse Width, Master Reset To Output Delay And Master Reset To Cloci< Re;covery Time 

I NOTE: For all waveforms 

!__ _______________ rh_e_e_h~~e~--~:'._as indicate w~_:-~~pu1 is permitted to 

TEST CIRCUIT AND WAVEFORMS 
i--------------------------------------

1 

i 

Test Circuit Totem-Pole Outputs 

DEFINITIONS 
RL --=-Load resistor: to GND rc:ee AC CHARAGTT~_RIST\CS for 

CL= Load capacitance inctud~·~s jig and probe capac:itance· 
see AC CHA!-i/\CTEf"1'1STiCS lor value 

RT Termination resistance should be equai to Zr)UT 
of g<'-morators 
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Logic Products 

FEATURES 
• Four edge-triggered D flip-flops 

• Buffered common clock 

• Buffered, asynchronous master 
reset 

• 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 set-up time 
before the LOW-to-HIGH clock transi
tion, 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 

January 4, 1985 

FAST 74F175 
Quad D Flip-Flop 
Quad D Flip-Flop 
Product Specification 

TYPE 

74F175 

TYPICAL PROPAGATION 
DELAY 

6.0ns 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

25mA 

PACKAGES COMMERCIAL RANGE 
Vee= 5V ± 10%; TA= 0°c to + 70°C 

Plastic DIP N74F175N 

Plastic S0-16 N74F175D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 74F(U.L) LOAD VALUE 
HIGH/LOW HIGH/LOW 

Do-03 Data inputs 1.0/1.0 20µA/0.6mA 

CP Clock pulse input 1.0/1.0 20µA/0.6mA 
(active rising edge) 

MR Master Reset input 1.0/1.0 20µA/0.6mA 
(active low) 

Oo-03 True outputs 50/33 1.0mA/20mA 

Oo-03 Complementary outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

4 5 12 13 

J_ l J_ l 
9 _, CP Do D1 D2 D3 

1-<j MR 
Oo Oo o, o, 02 02 03 03 

T 1 T 1 ! ~ ! Js 
LS03900S 
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Quad D Flip-Flop 

LOGIC DIAGRAM 

Vee =Pin 16 
GND =Pin 8 

CP Do 

I (9) (4) 

MODE SELECT- FUNCTION TABLE 

OPERATING MODE 
MR 

Reset (clear) L 

Load "1" H 

Load "O" H 

o, 
(6) 

INPUTS 

CP 

x 
i 

1 

OUTPUTS 

Dn On On 

x L H 

h H L 

I L H 

03 
(13) 

Product Specification 

FAST 74F175 

(15) 

03 03 

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 
I = 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 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range 0 to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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 oc 
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Quad D Flip-Flop FAST 74F175 

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

74F17S 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, V1L =MAX, loH =MAX, ± 10%Vee 2.5 v 
VoH HIGH-level output voltage 

V1H =MIN ± 5%Vce 2.7 3.4 v 
---· 

Vee= MIN, V1L =MAX, loH =MAX, ± 10%Vcc 0.35 0.50 v 
VOL LOW-level output voltage 

V1H =MIN ±5%Vcc 0.35 0.50 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
11 Input current at maximum input voltage Vee= MAX, V1 = 7.0V 100 µA 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1=0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX -60 -150 mA 

Ice Supply current (total) Vee= MAX, Dn =MR= 4.5V, CP = 1 25 34 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended "operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to 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 pertormed last. 

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

74F175 

TA= +2S°C TA= 0°c to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee=+ 5.0V ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL =soon RL =SOOD. 

Min Typ Max Min Max 

fmax Maximum clock frequency Waveform 1 100 140 100 MHz 

tPLH Propagation delay 
Waveform 1 

4.0 5.0 6.5 4.0 7.5 
tPHL CP to On or On 4.0 6.5 8.5 4.0 9.5 

ns 

tPHL 
Propagation delay 

Waveform 3 4.5 9.0 11.5 4.5 13 ns 
MR to On 

tPLH 
Propagation delay 

Waveform 3 4.0 6.5 8.0 4.0 9.0 ns 
MR to On 
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Quad D Flip-Flop FAST 74F175 

AC SET-UP REQUIREMENTS 

74F175 

TA= +25°C TA= o•c to +1o·c 

PARAMETER TEST CONDITIONS Vee= +5.0V Vcc=+5.0V ±10% 
UNIT 

CL= 50pF CL=50pF 
RL=soon RL=soon 

Min Typ Max Min Max 

t,.(H) Set-up time, HIGH or LOW 
Waveform 2 

3.0 3.0 
t5(L) Dn to CP 3.0 3.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 2 

1.0 1.0 
th(L) Dn to CP 1.0 1.0 

ns 

tw(H) 
CP Pulse width, HIGH or LOW Waveform 1 

4.0 4.0 
lw(L) 5.0 5.0 

ns 

tw(L) MR Pulse width LOW Waveform 3 5.0 5.0 ns 

tree 
Recovery time 

Waveform 3 5.0 5.0 ns 
MR to CP 

AC WAVEFORMS 

Waveform 1. Clock To Output Delays 
And Clock Pulse Width 

Waveform 2. Data Set-up And Hold Times 

January 4, 1985 

.... 
CP VM 

.. IPHL 

On VM VM 

Cin VM VM 

Waveform 3. Master Reset To Output Delay, Master 
Reset Pulse Widt~, And Master Reset Recovery Time 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Quad D Flip-Flop FAST 74F175 
------------·------····-----·--·-----

TEST CIRCUIT AND WAVE.FORMS 

· ·--------IW--

PULSE 

PULSE 
GENERATOR 

VouT 

If l 
Tesl Circuil for Totem-Pole Oulputs 

DEFINITIONS 
RL = Load resistor to GND; see AC CHARACTERISTICS for valufl. 

I'--_ 
CL = Load capacitance includes jig and probe capacitance; 

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

of pulse generators. 

January 4, 1985 

eo%\ 
VM 

AMPM 
-ITLH(l1'._·----'~T~'.~j-ct__-: 

I -10% 
-------•w---------...J ~ ov 

ifM = 1.5\f 

input Pulse Daf~niHun 

r·------ ---------------------------·-- -, 

I

. -INPIJT PULSE Rf.GmlREli!ENTS i 

FAMILY f--A-m-p-lit_u_de Rep. Ralef' P:;~-;Jid'.'.4_1r_L~G;-~1. 
74F 3.0V 1 MHz _ SOOn~_j 2.5nsl'.::;n_~_I 

-----------------------
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Logic Products 

FEATURES 
•Provides 16 arithmetic 

operations: ADD, SUBTRACT, 
COMPARE, DOUBLE, plus 12 
ot~er•,;1thm le operations 

• P~, e. I,, ~II 6 logic operations 
· o o va I es: Exclusive-OR, 
C D, NANO, NOR, OR, 

. plu~1ll· r logic operations 
• Full oq!< ad carry for high-

spe ,d •rithmetlc operation on 
long words 

• 40% faster than 'S181 with only 
30% 'S181 power consumption 

• Available in 300 mil wide 24 pin 
SLIM DIP package 

DESCRIPTION 
The 'F161 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 

August 26, 1985 

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 CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V ± 10%; TA= o·c to +10°c 

Plastic DIP N74F181N 

Plastic SOL-24 N74F181D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

M Mode control input 1.0/1.0 20µA/0.6mA 

~-A3, Bo-Bs Operand inputs 1.0/1.0 20µA/0.6mA 

So-Ss Function select inputs 1.0/1.0 20µA/0.6mA 

Cn Carry input 1.0/1.0 20µA/0.6mA 

Cn+4 Carry output 50/33 1.0mA/20mA 

A=B Compare output ·oc133 ·oc12omA 

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: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 
•oc =Open collector 

LOGIC SYMBOL 

Active High Operands 

Ac11ve Low Operands 
21 2322 2120 1918 

Vee =Pin 24 
GNO= Pin 12 

6-160 
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Signetics Logic Products 

Arithmetic Logic Unit 

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 arithmetic operations on the two 4-
bit words. The device incorporates full inter
nal carry lookahead and provides for either 
ripple carry between devices using the Cn + 4 
output, or for carry lookahead 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 (Cn + 4) signal to the Carry input 
(Cn) of the next unit. For high-speed opera
tion the device is used in conjunction with the 

MODE SELECT-FUNCTION TABLE 

'182 carry lookahead circuit. One carry looka
head package is required for each group of 
four '181 devices. Carry lookahead can be 
provided at various levels and offers high
speed capability over extremely long word 
lengths. 

The A= B output from the device goes HIGH 
when all four F outputs are HIGH and can be 
used to indicate logic 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 Cn + 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 

Product Specification 

FAST 74F181 

incoming carry adds a one to each operation. 
Thus, select code LHHL generates A minus B 
minus 1 (2s 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 (1 s 
complement), a carry out means borrow; 
thus, a carry is generated when there is no 
underflow and no carry is generatea 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. 

MODE SELECT INPUTS 
ACTIVE HIGH INPUTS MODE SELECT INPUTS 

ACTIVE LOW INPUTS 
& OUTPUTS & OUTPUTS 

S3 S2 S1 So 
Logic Arithmetic .. 

(M=H) (M=L) (Cn=H) 

L L L L A A 
L L L H A+B A+B 
L L H L AB A+B 
L L H H Logical 0 minus 1 
L H L L AB A plus AB 
L H L H B (A + B) plus AB 
L H H L A Ell B A minus B minus 1 
L H H H AB AB minus 1 
H L L L A+B A plus AB 
H L L H A Ell B A plus B 
H L H L B (A + B) plus AB 
H L H H AB AB minus 1 
H H L L Logical 1 A plus A' 
H H L H A+B (A+ B) plus A 
H H H L A+B (A+ B) plus A 
H H H H A A minus 1 

August 26, 1985 

S3 S2 S1 So 
LOGIC ARITHMETIC .. 
(M=H) (M = L) (Cn = L) 

L L L L A A minus 1 
L L L H AB AB minus 1 
L L H L A+B AB minus 1 
L L H H Logical 1 minus 1 
L H L L A+B A plus (A+ B) 
L H L H B AB plus (A + B) 
L H H L A'" B A minus B minus 1 
L H H H A+B A+B 
H L L L AB A plus (A+ B) 
H L L H A'" B A plus B 
H L H L B AB plus (A + B) 
H L H H A+B A+B 
H H L L Logical o A plus A 
H H L H AB AB plus A 
H H H L AB AB plus A 
H H H H A A 

L = LOW voltage 
H =HIGH voltage level 
·Each bit is shifted to the next more significant position. 
··Arithmetic operations expressed in 2s complement notation. 

6-161 

6 



Signetics Logic Products Product Specification 

Arithmetic Logic Unit FAST 74F181 

LOGIC DIAGRAM 

1---;• :B)M(2-~-:--_-_-_ -.. -_._.80(1) A;23>.------ii~22) A;21). __ ...._ _ ___.8~20) A:191 ______ 8~1a) 

Vee"' Pin 2<1 
GND "·Pin !:! 

( ) = Pin numbers 
Pin 14 is O.C. 

August 26, 1985 6-162 

(15) 

p Cn+4 
(17) 

a 

-----·----



Signetics Logic Products Product Specification 

Arithmetic Logic Unit FAST 74F181 

SUM MODE TEST TABLE I FUNCTION INPUTS: So= s 3 = 4.5V, S1 = S2 = M = ov 

OTHER INPUT, SAME BIT OTHER DATA INPUTS 
PARAMETER INPUT UNDER TEST OUTPUT UNDER TEST 

Apply 4.5V Apply GND Apply 4.5V Apply GND 

IPLH A; B; None 
Remaining 

Cn F; 
IPHL A and B 

IPLH Bi A; None 
Remaining 

Cn F; 
IPHL A and B 

IPLH A; B; None None 
Remaining p 

IPHL A and B, Cn 

IPLH B; A; None None 
Remaining p 

IPHL A and B, Cn 

IPLH A; None B; Remaining Remaining G 
IPHL 6 A, Cn 

IPLH Bi None A; Remaining Remaining A, 
G 

IPHL 6 Cn 

IPLH A; None B; Remaining Remaining 
Cn+4 

1PHL 
6 . A, Cn 

IPLH B; None A; Remaining Remaining 
Cn + 4 

IPHL 6 A, Cn 

IPLH Cn None None 
All All Any F 

1PHL A 6 or Cn + 4 

DIFF MODE TEST TABLE II FUNCTION INPUTS: s 1 = S2 = 4.5V, S0 = S3 = M = ov 

OTHER INPUT, SAME BIT OTHER DATA INPUTS 
PARAMETER INPUT UNDER TEST OUTPUT UNDER TEST 6 

Apply 4.5V Apply GND Apply 4.5V Apply GND ~ 

1PLH A; None B; Remaining Remaining F; 
IPHL A B, Cn 

IPLH B; A; None 
Remaining Remaining F; 

1PHL A B, Cn 

IPLH A; None B; None 
Remaining j5 

IPHL A and B, Cn 

lpLH B; A; None None 
Remaining j5 

IPHL A and B, Cn 

IPLH A; B; None None 
Remaining G 

IPHL A and B, Cn 

IPLH B; None A; None 
Remaining G 

IPHL A and B, Cn 

IPLH A; None B; Remaining Remaining 
A=B 

IPHL A B, Cn 

IPLH B; A; None 
Remaining Remaining 

A=B 
IPHL A B, Cn 

IPLH A; B; None None 
Remaining 

Cn+4 
IPHL A and B, Cn 

IPLH B; None A; None 
Remaining 

Cn +4 
1PHL A and B, Cn 

IPLH Cn None None 
All 

None 
Any F 

lpHL A and B or Cn+4 
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Arithmetic Logic Unit FAST 74F181 

LOGIC MODE TEST TABLE 111 

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 GND 

tPLH A; B; None None 
Remaining F; S1 = S2 = M = 4.5V 

tpHL A and B, Cn So=S3=0V 

tpLH B; A; None None 
Remaining F; S1 = S2 = M = 4.5V 

tPHL A and 8, Cn So= S3 = OV 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to + 7.0 v 
l1N Input current -30 to +1 mA 

Your Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.50 5.0 5.50 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

VoH HIGH-level output current I A= B 4.5 v 
IOH HIGH-level output current I Any output except A = B -1 mA 

Im LOW-level output current 20 mA 

TA Operating free-air temperature 0 70 ·c 
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Arithmetic Logic Unit FAST 74F181 

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

74F181 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

HIGH-level Any output Vee= MIN, V1L = MAX, ± 10%Vee 2.5 v 
VoH output voltage except A= B V1H =MIN, loH =MAX v ±5%Vcc 2.7 3.4 

Vee= MIN, V1L = MAX, ± 10%Vcc .35 .50 v 
Vol LOW-level output voltage 

V1H = MIN, loL = MAX v ±5%Vcc .35 .50 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
11 Input current at maximum input voltage Vee= MAX, V1 = 7.0V 100 µA 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.6 mA 

loH 
HIGH-level 

A= B only 
output current 

Vee= MAX, V1H =MIN, V1L =MAX, VoH = 4.5V 250 µA 

las 
Short-circuit output Any output 

Vee= MAX -60 -80 -150 mA 
current3 except A= B 

lecH 
So - S3 = M = Ao - A3 = 4.5V 

43 65 mA 
Bo - B3 = Cn = GND 

Ice Supply current4 (total) Vee= MAX 
So - S3 = M = 4.5V 

lecL Bo- B3 = Cn =Ao -A3 = GND 
43 65 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are Vee = 5V, TA = 25°C. 
3. Not more than one output should be 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. 

4. Measure Ice with all outputs open. 
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Arithmetic Logic Unit FAST 74F181 

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

TEST CONDITIONS 74F181 

TA= +25°C TA= o to +70°C 

PARAMETER 
Vee= +s.ov Vee= +5.0V ± 10% 

UNIT 
Mode Table 

Wave-
Conditions CL= 50pF CL= 50pF 

form RL =soon RL = 500!1 

Min Typ Max Min Max 

tPLH Propagation delay Sum I 
2 M=OV 

3.0 6.4 8.5 3.0 9.5 

tPHL Cn to Cn+4 Di ff II 3.0 6.1 8.0 3.0 9.0 
ns 

tPLH Propagation delay 
Sum I 1 

M = S1 = S2 = OV, 5.0 10.0 13 5.0 14.0 

tPHL An or Bn to Cn + 4 So= S3 = 4.5V 5.0 9.4 12 5.0 13.0 
ns 

tPLH Propagation delay 
Dilf II 4 

M = So = S3 = OV, 5.0 10.8 14 5.0 15.0 

tPHL An or Bn to Cn + 4 S1 = S2 = 4.5V 5.0 10.0 13 5.0 14.0 
ns 

tPLH Propagation delay Di ff II 
2 M=OV 

3.0 6.7 8.5 3.0 9.5 

tPHL Cn to Fn Sum I 3.0 6.5 8.5 3.0 9.5 
ns 

tPLH Propagation delay 
Sum I 2 

M = S1 = S2 = OV, 3.0 5.7 7.5 3.0 8.5 

tPHL An or Bn to G So= S3 = 4.5V 3.0 5.8 7.5 3.0 8.5 
ns 

tPLH Propagation delay 
Dilf II 3 

M = So = S3 = OV, 3.0 6.5 8.5 3.0 9.5 

tPHL An or Bn to G S1 = S2 = 4.5V 3.0 7.3 9.5 3.0 10.5 
ns 

tPLH Propagation delay 
Sum I 2 

M = S1 = S2 = OV, 3.0 5.0 7.0 3.0 8.0 

tPHL An or Bn to P So= S3 = 4.5V 3.0 5.5 7.5 3.0 8.5 
ns 

tPLH Propagation delay 
Dilf II 3 

M = So = S3 = OV, 4.0 5.8 7.5 4.0 8.5 

tPHL An or Bn to P S1 = S2 = 4.5V 4.0 6.5 8.5 4.0 9.5 
ns 

tPLH Propagation delay 
Sum I 2 

M = S1 = S2 = OV, 3.0 7.0 9.0 3.0 10.0 

tPHL A; or B; to F; So= S3 = 4.5V 3.0 7.2 10.0 3.0 10.0 
ns 

tPLH Propagation delay 
Di ff II 3 

M = So = S3 = OV, 3.0 8.2 11.0 3.0 12.0 

tPHL Ai or Bi to F1 S1=S2=4.5V 3.0 8.0 11.0 3.0 12.0 
ns 

tPLH Propagation delay 
Sum 1, 2 

4.0 8.0 10.5 4.0 11.5 

tPHL An or Bn to Fn 4.0 7.8 10.0 4.0 11.0 
ns 

tPLH Propagation delay 
Dilf 1, 2 

4.5 9.4 12.0 4.5 13.0 

tPHL An or Bn to Fn 4.5 9.4 12.0 4.5 13.0 
ns 

tPLH Propagation delay 
Logic Ill 3 M = 4.5V 

4.0 6.0 9.0 4.0 10.0 

tPHL Ai or Bi to Fi 4.0 6.0 10.0 4.0 11.0 
ns 

tPLH Propagation delay 
Di ff II 3 

M = So = S3 = OV, 11.0 18.5 27.0 11.0 29.0 

tPHL An or Bn to A = B S1 = S2 = 4.5V 7.0 9.8 12.5 7.0 13.5 
ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Arithmetic Lo9ic 

AC l.N t<. VEfORMS 

Waveform ·1. Propagation 
Oulput 

August 26, 1985 
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Arithmetic logic Unit 

TEST CIRCU!TS AND WAVEFORMS 

PULSE 
GENERATOR 

Rr 

vee 7.0V 

~" 
rt 

Test Circuit For Open-Collector Outputs 

PULSE 
GENERATOR 

Vee 

Your 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to ZouT 

of pulse generators. 

August 26, 1985 

FAMILY 

74F 
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Product Specification 

FAST 74F181 

•w AMP(V) 

ov 
ITHL(lf) ITLH(lr) 

ITLH(lr) ITHL(lf) 

AMP(V) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude _l Rep. Ratej Pulse Width J_ trLH J lrHL 

3.0V l 1MHz l 500ns J 2.5ns l 2.5ns 
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Logic Products 

FEATURES 
• Provides carry lookahead across 

a group of four ALU's 

• Multi-level lookahead for high
speed arithmetic operation over 
long word lengths 

DESCRIPTION 
The 'F182 carry lookahead generator 
accepts up to four pairs of active LOW 
Carry Propagate (P0, P1, P2, P3) and 
Carry Generate (Go, G1, G2, G3) signals 
and an active HIGH Carry input (C0 ) and 
provides anticipated active HIGH carries 
(Cn+., Cn+ Y• Cn+ zl across four groups of 
binary adders. The 'F182 also has active 
LOW Carry Propagate (P) and Carry 
Generate (G) outputs which may be 
used for further levels of lookahead. 

The logic equations provided at the 
outputs are: 

Cn + x = Go + PoCn 
Cn+y= G1 + P1Go = P1P0Cn 
Cn + z = G2 + P2G1 + P2P2Go 

+ P2P1P0Cn 
G = G3 + P3G2 + P3P2G1 + P3P2P1Go 
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 lookahead 
generator are identical in both cases. 

PIN CONFIGURATION 

January 4, 1985 

FAST 74F182 
Carry Lookahead Generator 
Carry Lookahead Generator 
Product Specification 

TYPE 

74F182 

TYPICAL PROPAGATION 
DELAY 

7.5ns 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

21mA 

COMMERCIAL RANGE PACKAGES Vee= sv ± 10%; TA= 0°c to +10°c 
Plastic DIP N74F1B2N 

Plastic S0-16 N74F182D 
NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

Cn Carry input 1.0/2.0 20µA/1.2mA 

Go, G2 Carry generate inputs 1.0/14.0 20µA/8.4mA (active LOW) 

G1 Carry generate input 1.0/16.0 20µA/9.6mA (active LOW) 

G3 Carry generate input 1.0/8.0 20µA/4.8mA (active LOW) 

Po, P1 Carry propagate inputs 1.0/8.0 20µA/4.8mA (active LOW) 

P2 Carry propagate input 1.0/6.0 20µA/3.6mA (active LOW) 

P3 Carry propagate input 1.0/4.0 20µA/2.4mA (active LOW) 

~~-Cn+z Carry outputs 50/33 1.0mA/20mA 

G Carry generate output 50/33 1.0mA/20mA (active LOW) 

p Carry propagate output 50/33 1.0mA/20mA (active LOW) 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

4 3 2 1 15 14 6 5 

13 Cn 

12 

Vee =Pin 16 
GNO =Pin 8 

11 
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LOGIC SYMBOL (IEEE/IEC) 

CPG 

13 
Cl 

CP 

CG 

coo 
C01 

C02 

10 

12 
11 

9 
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Generator FAST 74F182 

FUNCTION TABLE 

Cn+y 

~ L xix L ; I I H 

: IT ~ 
1~ ~ ~ ~1~1~ ~ j H 

I :_[_~ I_; __ ~ 11+1,-~ 1++~, . : -- - - - _: : II 

j H lfl x 1-11xlr11x 1-1
1 

I ~ j~1~1~1~1~1~ ~ 
~- i+- L ~ 1~ : l H ~_J_-----+- ---- ---- L 

L ___ uJl _J_LHLI f ~J ___ L_~ 
H = HIGH voltage levei 
L = LOW voltage level 
X = Don't care 

APPUCATION 
r -~------

I 
-··~----j UH; 
' 

--·-

--=-j i 

l-'A-LU's m---a-y be either 'F18i, F381 or 290-tA 
32-Bi! ALU Wilh Ripple Carry Between 16-Bil Lookahead ALUs 

-------------------------------· 
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Carry Lookahead Generator 

LOGIC DIAGRAM 

Vee= Pin 16 
GND=Pin 8 

{ ) = Pin numbers 

Product Specification 

FAST 74F182 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 

V1N Input voltage -0.5 to + 7.0 v 

l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nam Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 

V1L LOW-level input voltage 0.8 v 
l1K 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 oc 
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Carry Lookahead Generator FAST 74F182 

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

TEST CONDITIONS1 
74F182 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, ±10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L= MAX, loH= MAX 

V1H= MIN, ±5%Vcc 2.7 3.4 v 
Vee= MIN, ±10%Vcc .35 .50 v 

Vol LOW-level output voltage V1L=MAX, loL= MAX 
"V1H =MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 1 20 µA 

Cn -1.2 mA 

Go, G2 -8.4 mA 

G1 -9.6 mA 
l1L LOW-level input current 

G3, Po, P1 
Vee= MAX, V1 =0.5V 

-4.8 mA 

P2 -3.6 mA 

P3 -2.4 mA 

los Short-circuit output current3 Vee= MAX -60 -80 -150 mA 

Supply current4 (total) 
lccH 18.4 28 mA 

Ice 
lccL 

Vee= MAX 
23.5 36 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, 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, las tests should be performed last. 

4. Ice is measured with G0, G1, and G2 inputs at 4.5V; all other inputs grounded and all outputs open. 

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

74F182 

TA= +2s0 c TA= o to +1o·c 

PARAMETER TEST CONDITIONS Vee= +5.0V Vee= +5.0V ± 10% 
UNIT CL= 50pF CL= 50pF 

RL= soon RL=soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 2 

2.5 5.0 8.0 2.5 8.5 ns 
tPHL Cn to Cn+x. Cn+y. Cn+z 2.5 5.0 7.5 2.5 8.5 

tPLH _l".rop2gatio!!_ delay Waveform 1 
2.0 5.0 7.0 1.5 8.0 

ns 
tPHL Po, P1 or P2, to Cn+x. Cn+y. Cn+z 1.5 3.5 5.0 1.5 6.0 

tPLH !"._rop_!gatiot!__ delay Waveform 1 1.5 4.0 ', 7.5 1.5 8.5 ns 
tpHL Go, G1 or G2 to Cn+x. Cn+y. Cn+z 1.5 3.0 5.0 1.5 5.5 

tPLH _l".rop2gatio!!_ delar_ Waveform 2 
2.0 7.0 10.0 1.5 11.0 

ns 
tPHL P1, P2 or Ps to G 3.0 5.0 7.0 2.5 8.0 

tPLH Propagation delay 
Waveform 2 

1.5 5.0 7.0 1.5 7.5 
ns 

tPHL Gn to G 3.0 5.0 7.0 2.5 8.0 

tPLH _l".ropa!Eltion delay Waveform 2 
1.5 3.5 6.0 1.5 7.5 

ns 
tPHL Pn to P 2.5 4.0 6.0 2.5 6.5 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Carry Lookahead Generator FAST 74F182 

AC WAVEFORMS 

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

NOTE: For all waveforms, VM = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

Vee 

PULSE 
GENERATOR 

RL 

-::-

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Ar =Termination resistance should be equal to Zour 

of pulse generators. 

January 4. 1985 

tw AMP(V) 

OV 

ITHL(ll) ITLH(lrl 

ITLH(lr) ITHL(lf) 

AMP (V) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY t-----~---~----~-~----1 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 
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FEATURES 
• High speed-110MHz typical fmax 
• Synchronous, reversible counting 
• BCD/decade-'F190 

4-bit binary-'F191 
• Asynchronous parallel load 

capability 
• Count enable control for 

synchronous expansion 
• Single up/down control input 

DESCRIPTION 
The 'F190 is an asynchronously preset
table up/down BCD decade counter. It 
contains four master/slave flip-flops with 
internal gating and steering logic to pro
vide asynchronous preset and synchro
nous count-up and count-down opera
tion. The 'F191 is similar, but is a 4-bit 
binary counter. 

Asynchronous parallel load capability 
permits the counter to be preset to any 
desired number. Information present on 
the parallel Data inputs (Do - Ds) is load
ed into the counter and appears on the 
outputs when the Parallel Load (PL) 
input is LOW. As indicated in the Mode 
Select Table, this operation overrides 
the counting function. 

PIN CONFIGURATION 

'f190 

02 

February 1986 

FAST 74F190, 74F191 
Counters 
'F190 Asynchronous Presettable BCD/Decade Up/Down 
Counter 
'F191 Asynchronous Presettable 4-Bit Binary Up/Down 
Counter 
Preliminary Specification 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F190 125MHz 38mA 

74F191 125MHz 38mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGE 
Vee= sv ± 10%; TA= o·c to +10°c 

Plastic DIP N74F190N, N74F191N 

Plastic S0-16 N74F190D, N74F191D 
NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

CE Count enable input 1.0/3.0 20µA/1.8mA (active low) 

CP Clock pulse input 1.0/1.0 20µA/0.6mA (active rising edge) 

Do-Ds Parallel data inputs 1.0/1.0 20µA/0.6mA 

j5[ Asynchronous parallel load 1.0/1.0 20µA/0.6mA input (active low) 

U/D Up/down count control input 1.0/1.0 20µA/0.6mA 

Oo-Os Flip-flop outputs 50/33 1.0mA/20µA 

RC Ripple clock output 50/33 1.0mA/20µA (active low) 

TC Terminal count output 50/33 1.0mA/20µA (active high) 
NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

11 

PL 
iJlo 
CE 

14 CP 

Vee ""Pin 16 
GND=Pin 8 

'F190 

15 

Do 01 

Do 01 
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'F190 

10 

02 03 

RC 13 

TC 12 
02 03 
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Counters 

PIN CONFIGURATION 

'F191 

Vee 

Do 

CP 

RC 

TC 

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 a circuit 
reaches zero in the count~down mode or 
reaches "9" in the count-up mode for 'F190 
and reaches "15" in the count-up mode for 
'F191. The TC output will remain HIGH until a 
state change occurs, either by counting or 
presetting, or until U/D is changed. Do not 
use the TC output as a clock signal because it 
is subject to decoding 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 (GP) delayed 
by two gate delays. The RC output essentially 
duplicates the LOW clock pulse width, al-

February 1986 

LOGIC SYMBOL 

11 

PL 
Um 

CE 

14 CP 

Vee =Pin 16 
GND =Pin 8 

'F191 

'" 
Do 01 

Oo 01 

10 

02 03 

RC 13 

TC -12 
a, 03 

though delayed in time by two gate delays. 
This feature simplifies the design of multi
stage counters, as indicated in Figures 1 a 
and ·1 b. In Figure 1 a, each RC output is used 
as the Clock input for the next higher stage. 
When the clock source has a limited drive 
capability this configuration is particularly 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 1 b shows a method of causing state 
changes to occur simultaneously in all stages. 
The RC outputs propagate the carry /borrow 
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Preliminary Specification 

FAST 74F190, 74F191 

LOGIC SYMBOL (IEEE/IEC) 

'F191 

CTR4 

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 ripple· through to 
the last stage before the clock goes HIGH. 
Since the RC output of any package goes 
HIGH shortly after its GP input goes HIGH, 
there is no such restriction on the HIGH state 
duration of the clock. 

In Figure 1 c, 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 is 
not affected by its own CE, therefore, the 
simple inhibit scheme of Figure 1a and 1b 
does not apply. 
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Counters 

February 1986 

Preliminary Specification 

FAST 74F190, 74F191 

ENAiIT 
CLOCK 

a. N-Stage Counter Using Ripple Clock 

DIRECTION 
CONTROL 

U10 RC Um RC Um RC 

ENAiIT CE CE CE 

CP CP CP 

b. Synchronous N·Stage Counter Using Ripple Carry Borrow 

c. Synchronous N·Stage Counter With Parallel Gated Carry Borrow 

Figure 1 
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Counters 

LOGIC DIAGRAM 

Do 
(15) 

Pi: 

11) 

~ 
H>l jj ID 

~~ 
(5) 

) 
- (4) 
CE 

CP 
(14) 

Vee"" Pin 16 
GND-= Pin 8 

v 
l 

"~ 
( ) = Pin numbers 

February 1986 

l 
.l J_ 

l.11 
~ J;, ·~ so Ro 

Q Cl" 

(3J L___. 

'I 

Preliminary Specification 

FAST 74F190, 74F191 

D1 

1(1) 
(10) I (I) 

_I 
l .l 

:; ' ~ 'h :J~ 

6~ 6C 5J c 
_!,_ l 11 

J 7. K '.}J J Y. ·~ Lf ;, "} so Ro So Ro So Ro 
Q 1l" Q Cl" ' Q 1l" 

L__J 1al L__J 1,I L_J 
i21r '[ '[ 6 

01 ~ 

'F190 
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Counters 

LOGIC DIAGRAM 

Vee= Pin 16 
GND =Pin 8 

( ) = Pin numbers 

Do 01 

(15) (1) 

'F191 

Preliminary Specification 

FAST 74F190, 74F191 

o, D3 
--1 

I (10) 11•1 
I 

I 

·----------- ----------------~~--------~~------~ 
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MODE SELECT - FUNCTION TABLE, 'F190, 'F191 

INPUTS 
OPERATING MODE 

PI: iJ/D CE CP Dn 

Parallel load 
L x x x 
L x x x 

Count up H L I 1 

Count down H H I 1 

Hold "do nothing" H x H x 

TC AND RC FUNCTION TABLE, 'F190 

INPUTS TERMINAL COUNT STATE 

U/D CE CP ao a, a, Q3 

H H x H x x H 
L H x H x x H 
L L lS H x x H 
L H x L L L L 
H H x L L L L 
H L lS L L L L 

TC AND RC FUNCTION TABLE, 'F191 

INPUTS 

UtD CE CP 

H H x 
L H x 
L L lS 
L H x 
H H x 
H L lS 

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

TERMINAL COUNT STATE 

ao a, a, Q3 

H H H H 
H H H H 
H H H H 
L L L L 
L L L L 
L L L L 

L 
H 

x 
x 
x 

I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition. 
X = Don't care. 
t = LOW-to-HIGH clock transition. 
lS - LOW pulse. 
! = HIGH-to-LOW clock transition. 

Preliminary Specification 

FAST 74F190, 74F191 

OUTPUTS 

Qn 

L 
H 

count up 

count down 

no change 

OUTPUTS 

TC RC 

L H 
H H 
! lS 
L H 
H H 
! lS 

OUTPUTS 

TC RC 

L H 
H H 
! lS 
L H 
H H 
! lS 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 

V1N Input voltage -0.5 to +7.0 v 

l1N Input current -30 to +5 mA 

Your Voltage applied to output in HIGH output state -0.5 to +Vee v 

lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 ·c 
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RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
ViH HIGH-level input voltage 2.0 v 
Vil LOW-level input voltage 0.8 v 
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 oc 

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

TEST CONDITIONS1 
74F190, 191 

PARAMETER UNIT 
Min Typ2 Max 

Vee= MIN, ±10%Vcc 2.5 v 
VoH HIGH-level output voltage ViL =MAX, loH =MAX 

ViH =MIN, ±5%Vcc 2.7 3.4 v 
Vee= MIN, ± 10%Vcc .35 .50 v 

Vol LOW-level output voltage Vil= MAX, loL =MAX 
ViH =MIN, ±5%Vcc .35 .50 v 

ViK Input clamp voltage Vee= MIN, Ii= liK -0.73 -1.2 v 

Input current at maximum CE input 0.3 mA 
Ii input voltage 

Vee= MAX, Vi =7.0 
Other inputs 0.1 mA 

CE input 60 µA 
liH HIGH-level input current Vee= MAX, Vi= 2.7V 

Other inputs 20 µA 

CE input -1.8 mA 
liL LOW-level input current 

Other inputs 
Vee= MAX, Vi= 0.5V 

-0.6 mA 

las Short-circuit output current3 Vee= MAX -60 -150 mA 

Ice Supply current4 (total) Vee= MAX 38 55 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. Measure Ice with all inputs grounded and all outputs open. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 "Testing and Specifying FAST Logic.") 

74F190, 'F191 

TA= +25°C TA= o to +10°c 

PARAMETER TEST CONDITIONS Vee= +5.0V Vee= + 5.0V ± 10% UNIT 
CL= 50pF CL= 50pF 
RL= 500!1 RL= 500!1 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 100 90 MHz 

tPLH Propagation delay 
Waveform 1 

• 3.0 7.5 3.0 8.5 
tPHL CP to On 5.0 11.0 5.0 12.0 ns 

tPLH Propagation delay 
Waveform 2 3.0 7.5 3.0 8.5 

tPHL CP to RC 3.0 7.0 3.0 8.0 ns 

tPLH Propagation delay 
Waveform 1 

6.0 13.0 6.0 14.0 
tPHL CP to TC 5.0 11.0 5.0 12.0 ns 

tPLH _i:ropagation delay 
Waveform 7 7.0 18.0 7.0 20.0 

tPHL U/D to RC 5.5 12.0 5.5 13.0 ns 

tPLH ~ropagation delay Waveform 7 4.0 10.0 4.0 11.0 
ns 

tPHL U/D to TC 4.0 10.0 4.0 11.0 

tPLH Propagation delay 
Waveform 3 3.0 7.0 3.0 8.0 ns 

tPHL Dn to On 6.0 13.0 6.0 14.0 

tPLH Propagation delay 
Waveform 4 5.0 11.0 5.0 12.0 

ns 
tPHL PL to any output 5.5 12.0 5.5 13.0 

tpLH Propagation delay 
Waveform 2 3.0 7.0 3.0 8.0 

tPHL CE to RC 3.0 7.0 3.0 8.0 ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

6 AC SET-UP REQUIREMENTS 
~ 

74F190, 'F191 

TA= +25°C TA= 0 to +70°C 

PARAMETER TEST CONDITIONS Vee= +5.0V Vee=+ 5.0V ± 10% UNIT 
CL= 50pF CL= 50pF 
RL= 500!1 RL=soon 

Min Typ Max Min Max 

t5(H) Set-up time, HIGH or LOW 
Waveform 6 6.0 6.0 

ls(L) Dn to PL 6.0 6.0 ns 

th(H) Hold time, HIGH or LOW Waveform 6 4.0 4.0 ns th(L) Dn to PL 4.0 4.0 

ls(L) 
Set-up time LOW 

Waveform 8 10.0 10.0 ns CE to CP 

th(L) 
Hold time LOW Waveform 8 
CE to CP 

0 0 ns 

t8(H) §.et-up time, HIGH or LOW 
Waveform 7 12 12 

ns t5(L) U/D to CP 12 12 

th(H) Hold time, HIGH or LOW 
Waveform 7 0 0 

ns th(L) iJ/D to CP 0 0 

tw(L) PL pulse width, LOW Waveform 4 6.0 6.0 ns 

tw(L) CP pulse width, LOW Waveform 1 5.0 5.0 ns 

lrec Recovery time, PL to CP Waveform 5 6.0 6.0 ns 
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AC WAVEFORMS 

CP 

On or TC 

Waveform 1. Clock To Flip-Flop And Terminal 
Count Output Delays, Clock Pulse Width And 

Maximum Clock Frequency 

Waveform 3. Data To Flip-Flop Output Delays 

PL 

CP 

Waveform 5. Parallel Load 

ii10 

TC 

Waveform 7. LI/D To RC Or_TC Delays, Set-up And 
Hold Time For U/D To CP 

CP 

CE 

Preliminary Specification 

FAST 74F190, 74F191 

Waveform 2. Clock Or Clock Enable To Ripple 
Clock Output Delays 

\ __ _ 

Waveform 4. Parallel Load To Any Output Delays 
And Parallel Load Pulse Width 

Waveform 6. Set-up And Hold Time For 
Data To Parallel Load 

Waveform 8. Set-up And Hold Time For CE To CP 

NOTE: For all waveforms, VM ... 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 

1-· 
PULSE 

GENERATOR 

Vee 

Vour 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to ZouT 

of pulse generators. 

Preliminary Specification 

FAST 74F190, 74F191 

>-------•w-------. AMP(V) 

1+------•w-----·--< ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l tTLH l tTHL 

74F 3.0V I 1MHz l 500ns . l 2.sns J 2.sns 
l AL= Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

------
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FEATURES 
• Synchronous reversible 4·bit 

binary counting 

• Asynchronous parallel load 
• Asynchronous reset (clear) 
• Expandable 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, CPu and CPo respectively, 
simplify operation. The outputs change 
state synchronously with the LOW-to
HIGH transition of either Clock input. If 
the CPu clock is pulsed while CPo is 
held HIGH, the device will count up ... if 
CPo is pulsed while CPu is held HIGH, 
the device will count down. Only one 
Clock input can be held HIGH at any 
time, or erroneous operation will result. 
The device can be cleared at any time 
by the asynchronous reset pin - it may 
also be loaded in parallel by activating 
the asynchronous parallel load pin. 

PIN CONFIGURATION 

February 1986 

FAST 74F192, 74F193 
Counters 
'F192-Synchronous Presettable BCD Decade 
Up/Down Counter 
'F193- Synchronous Presettable 4·Bit Binary 
Down Counter 
Preliminary Specification 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F192 125MHz 30mA 

74F193 125MHz 30mA 

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

Plastic DIP N74F192N, N74F193N 

Plastic S0-16 N74F192D, N74F193D 
NOTES: 
1. SO package is surtace-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military" Prod

ucts Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

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

CPu Count up clock input 1.0/2.0 20µA/1.2mA (active rising edge) 

CPo Count down clock input 1.0/2.0 20µA/1.2mA (active rising edge) 

MR Asynchronous master reset 1.0/1.0 20µA/0.6mA input (active high) 

j5[ Asynchronous parallel load 1.0/1.0 20µA/0.6mA input (active low) 

Do-D3 Parallel data inputs 1.0/1.0 20µA/0.6mA 

Oo-03 Flip-flop outputs 50/33 1.0mA/20mA 

'i'Co 
Terminal count down (borrow) 50/33 1.0mA/20mA output (active low) 

TCu 
Terminal count up (carry) 50/33 1.0mA/20mA output (active low) 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

11 

PL 

CPu 

CPo 

MR 

14 

Vee - Pin 16 
GND= Pin 8 

15 10 

Do o, D2 

Oo 01 02 
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03 

TCu 12 

TCo 13 
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Inside the device are four master-slave JK 
flip-flops with the necessary steering logic to 
provide the asynchronous reset, load, and 
synchronous count up and count down func
tions. 

!Oach flip-flop contains JK feedback from 
slave to master, such that a LOW-to-HIGH 

LOGIC DIAGRAM, 'F192 

Vee =Pin 16 
GND=Pin 8 

STATE DIAGRAM, 'F192 

COUNT UP 

COUNT DOWN --------

'n:u • a,,.a,.l:l'u 
'i'Co = Oo•Ot •CP2.0a.CP0 

Logic Equations For Terminal Count 

February 1986 

transition on the CPo input will decrease the 
count by one, while a similar transition on the 
CPu input will advance the count by one. 

One clock should be held HIGH while count
ing with the other, because the circuit will 
either count by twos or not at all, depending 
on the state of the first flip-flop, which cannot 

Preliminary Specification 

FAST 74F192, 74F193 

toggle as long as either Clock input is LOW. 
Applications requiring reversible operation 
must make the reversing decision while the 
activating clock is HIGH to avoid erroneous 
counts. 

MODE SELECT- FUNCTION TABLE, 'F192 

OPERATING INPUTS 

MODE MR 

Reset (clear) 
H 
H 

L 

Parallel load 
L 

L 
L 

Count up L 

Count down L 

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

PL CPu 

x x 
x x 
L x 
L x 
L L 
L H 

H I 

H H 

1 = LOW-to-HIGH clock transition 

NOTES: 

CPo 

L 
H 

L 
H 

x 
x 
H 

I 

1. 'i'Cu = CPu at terminal count up (HLLH). 
2. Teo - CPo at terminal count down (LLLL). 

6-185 

Do 

x 
x 
L 
L 

H 
H 

x 
x 

OUTPUTS 

D1 D2 Ds Qg Q1 Q2 Qs TCu TCo 

x x x L L L L H L 
x x x L L L L H H 

L L L L L L L H L 
L L L L L L L H H 

x x H On=Dn L H 
x x H On= Dn H H 

x x x Count up H!1l H 

x x x Count down H H(2) 

-
6 
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The Terminal Count Up (TCu) and Terminal 
Count Down (TC0 ) outputs are normally 
HIGH. When the circuit has reached the 
maximum count state of 9 (for the 'F192 and 
15 for the 'F193), the next HIGH-to-LOW 
transition of CPu will cause TCu to go LOW. 
TCu will stay LOW until CPu goes HIGH 
again, duplicating the count up clock, al
though delayed by two gate delays. Likewise, 
the Teo output will go LOW when the circuit 
is in the zero state and the CPo goes LOW. 

LOGIC DIAGRAM 'F193 

Do 

(15) 

The TC outputs can be used as the Clock 
input signals to the next higher order circuit in 
a multistage counter, since they duplicate the 
clock waveforms. Multistage counters will not 
be fully synchronous, since there is a two
gate delay time difference added for each 
stage that is added. 

The counter may be preset by the asynchro
nous parallel load capability of the circuit. 
Information present on the parallel Data in
puts (Do - D3) is loaded into the counter and 

01 

(1) 

o, 
(10) 

Preliminary Specification 
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appears on the outputs regardless of the 
conditions of the Clock inputs when the 
Parallel Load (PL) input is LOW. A HIGH level 
on the Master Reset (MR) input will disable 
the parallel load gates, override both Clock 
inputs, and set all Q outputs LOW. If one of 
the Clock inputs is LOW during and after a 
reset or load operation, the next LOW-to
HIGH transition of that clock will be inter
preted as a legitimate signal and will be 
counted. 

Pi.~-ot:>----..+---.-----~+---..----------...+--....--~---rt---, 

cP~~>~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~(12>rcu 

Vee =Pin 16 
GND= Pin 8 

STATE DIAGRAM, 'F193 

COUNT UP ---
COUNT DOWN ------

(3) 

Oo 

Logic Equations For Terminal Count 
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I l.+-----+---+±J:l====t==::j:f1(13) '-I 'i'Co 

(6) 

02 

MODE SELECT- FUNCTION TABLE, 'F193 

(7) 

03 

OPERATING INPUTS OUTPUTS 

MODE 

Reset (clear) 

Parallel load 

Count up 

Count down 

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

MR 

H 
H 

L 
L 

L 
L 

L 

L 

PL 

x 
x 
L 
L 

L 
L 

H 

H 

t = LOW"to"HIGH clock transition 

NOTES: 

CPu CPo 

x L 
x H 

x L 
x H 

L x 
H x 
t H 

H t 

1. TCu - CPu at terminal count up (HHHH). 
2. TCo = CPo at terminal count down (LLLL). 
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Do 

x 
x 
L 
L 

H 
H 

x 
x 

D1 D2 D3 Oo 01 02 Q3 fCu 

x x x L L L L H 
x x x L L L L H 

L L L L L L L H 
L L L L L L L H 

H H H H H H L H 
H H H H H H H H 

x x x Count up H(1) 

x x x Count down H 

Teo 
L 
H 

L 
H 

H 
H 

H 
H(2) 
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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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 

V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 

l1K 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.) 

TEST CONDITIONS1 
74F192, 'F193 

PARAMETER UNIT 
Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L= MAX, loH =MAX 

V1H= MIN, ±5%Vcc 2.7 3.4 v 

Vee= MIN, ±10%Vcc .35 .5 v 
Vol LOW-level output voltage V1L =MAX, loL =MAX 

V1H =MIN, ±5%Vcc .35 .5 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at 

Vee= MAX, V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 1 20 µA 

lcPu. CP0 -1.2 mA 
l1L LOW-level input current Vee= MAX, V1 = 0.5V l Other inputs -0.4 -0.6 mA 

los Short-circuit output current' Vee= MAX -60 -150 mA 

Ice Supply current4 {total) Vee= MAX 30 45 mA 
___ _._.__l __ 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las. the use of highMspeed test apparatus and/or sampleMandwhold techniques are preferable in 

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

4. Measure Ice with parallel load and Master Reset inputs grounded, all other inputs at 4.5V and all outputs open. 
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Counters FAST 74F192, 74F193 

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

74F192, 'F193 

TA= +25°C TA= o to +1o·c 
PARAMETER TEST CONDITIONS 

Vcc=+5.0V Vee= + s.ov ± t0% 
UNIT 

CL=50pF CL= SOpF 
RL=5000 RL=soo.n 

Min Typ Max Min Max 

IMAX Maximum count frequency Waveform 1 100 125 90 MHz 

tPLH Propagation delay 
Waveform 1 

4.0 7.0 9.0 4.0 10 
tPHL CPu or CPD to 'ffiu 3.5 6.0 8.0 3.5 9.0 

ns 

tPLH Propagation delay 
Waveform 1 

4.0 6.5 8.5 4.0 9.5 
ns 

tPHL CPu or CPD to On 5.5 9.5 12.5 5.5 13.5 

tPLH Propagation delay 
Waveform 2 

3.0 4.5 7.0 3.0 8.0 
ns 

IPHL Dn to On 6.0 11 14.5 6.0 15.5 

tPLH Propagation delay 
Waveform 2 

5.0 8.5 11 5.0 12 
tPHL j5[ to On 5.5 10 13 5.5 14 

ns 

tPHL 
Propagation delay 

Waveform 3 6.5 11 14.5 6.5 15.5 ns 
MR to On 

tPLH 
Propagation delay 

Waveform 3 6.0 10.5 13.5 6.0 14.5 ns 
MR to TCu 

tPHL 
Propagation delay 

Waveform 3 6.0 10.5 13.5 6.0 14.5 ns 
MR to TCD 

tPLH Propagation delay 
Waveform 2 

7.0 12 15.5 7.0 16.5 
tPHL j5[ to TCu or TCD 7.0 11.5 14.5 7.0 15.5 

ns 

tPLH Propagation delay 
Waveform 2 

7.0 11.5 14.5 7.0 15.5 
tPHL Dn to TCu or TCD 6.5 11 14 6.5 15 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F192, 'F193 

TA= +25°C TA= 0 to +70'C 

PARAMETER TEST CONDITIONS Vee= +s.ov Vee= +s.ov ± 10% 
UNIT 

CL= 50pF CL=SOpF 
RL=soon RL =soon 

Min Typ Max Min Max 

t6(H) Set-up time, HIGH or LOW 
Waveform 4 

6.0 6.0 
t6(L) Dn to j5[ 6.0 6.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 4 

4.0 4.0 
th(L) Dn to j5[ 4.0 4.0 

ns 

tw(L) PL pulse width LOW Waveform 2 6.0 6.0 ns 

tw(L) CPu or CPD pulse width LOW Waveform 1 5.0 5.0 ns 

tw(L) 
CPu or CPD pulse width LOW 

Waveform 1 10 10 ns (change of direction) 

tw(H) MR pulse width HIGH Waveform 3 6.0 6.0 ns 

tree 
Recovery time 

Waveform 2 6.0 6.0 ns 
j5[ to CPu or CPD 

tree 
Recovery time 

Waveform 3 4.0 4.0 ns 
MR to CPu or CPD 
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FUNCTIONAL WAVEFORMS (Typical clear, load, and count sequences) 

NOTES: 

CLEAR 1 

OATA['O~§ ~~~~~ ~~~ ~ ~ ~ ~ ~~ ~ ~~ ~~ 
'..11 I IL--------------------

0, 11 lf--------------------
couNr 2--1-+--1- 1:---. UP I I I 
COUNT2--+----+---<,__~--------. 

OUTPUTS or~=~ I 

a, __ I I I '-------~------
a, I I I I 

I I I '-----.,-....;.I_~ _ _. 

I II LI I 
•o••ow-+-1 ... ,_.._, .... 1-1-------~-+-1 -~u 1 

SEQUENCE I 0 I H ~~OUN~ UP ~2 ~coiNT o"ow.8~ 
ILLUSTRATED 

CLEAR PRESET 

CARRY 

a. 'F 192 Decade Counter 

CLEAM 1 

LO[: ft~~~~~~~~~~~~~~~~~~ 
DATA O ~ _______ - ______ - __ - - _ 

'-1 I I I~-------------------0 ,...;....;_.... ___________________ _ 

'...Ji i i ~-------------------
COLIN~: J 

COUNT2--+--t--1-+-+--------+--. 
DOWN 

OUTPUTS 

CARRY u 
BORROW 

SEQUENCE I 01 I·~ ~ " 
0 4 ~ 0 "1~ ILLUSTRATED ---- COUNT UP COUNT DOWN 

CLEAR PRESET 

b. 'F193 Binary Counter 

1. Clear overrides load data and count inputs. 
2. When counting up, count-down input must be HIGH; when counting down, count-up input must be HIGH. 
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AC WAVEFORMS 

CPu OR CPo 

Waveform 1. Clock To Output Delays And 
Clock Pulse Width 

MR VM VM 

-- tW(H) 
1rec 

CPu OR CPo VM 

On, Teu, Teo 
-1PHL\VM 

Waveform 3. Master Reset Pulse Width, 
Master Reset To Output Delay & 

Master Reset To Clock Recovery Time 

I 

Preliminary Specification 

FAST 74F192, 74F193 

PL 

CPu OR CPo 

an, TCu, Teo 

On 

Waveform 2. Parallel Load Pulse Width, 
Parallel Load To Output Delays, And 

Parallel Load To Clock Recovery Time 

Waveform 4. Set-up And Hold Times 
Data To Parallel Load (PL) 

NOTE: For all waveforms, VM "' 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Your 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

AMP(VI 

..,_------•w-------< ov 

VM"' 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width J tTLH l tTHL 

74F 3.0V l 1 MHz l SOOns J 2.snsl 2.Sns 
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FEATURES 
• Shift left and shift right 

capability 

• Synchronous parallel and serial 
data transfers 

• Easily expanded for both serial 
and parallel operation 

• Asynchronous Master Reset 

• Hold (do nothing) mode 

DESCRIPTION 
The functional characteristics of the 
'F194 4-Bit Bidirectional Shift Register 
are 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 7 4F, 
making the device especially useful for 
implementing very high speed CPUs, or 
for memory buffer registers. 

PIN CONFIGURATION 

I l 
I 
I 

! L_ 
August 26, 1985 

FAST 74F194 
Shift Register 
4-Bit Bidirectional Universal Shift Register 
Product Specification 

~YPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRE~ 
(TOTAL) 1 

[ 74F194 150MHz 33mA ___j 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V ± 10%; TA= 0°c to + 70°C 

Plastic DIP N74F194N 

Plastic S0-16 N74F1940 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signectics Military 

Products Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L.) 

HIGH/LOW 

Do-03 Parallel data inputs 1.0/1.0 

So, S1 Mode control inputs 1.0/1.0 

DsR Serial data input (shift right) 1.0/1.0 

DsL Serial data input (shift left) 1.0/1 0 

Gp Clock pulse input (active rising edge) 1.0/1.0 

MR Asynchronous master reset (active LOW) 1.0/1.0 

Oo-03 Parallel outputs 50/33 

NOTE: 

LOAD VA 
HIGH/L 

20µAI0.6 

-Cu"E1 ow 
mA 

mA-1 
--

20µAI0.6 
--

20µA/0.6 

20µA/0.6 

20µA/0.6 mA 

20µA/0.6 

::j-i 
mA 

OmA 1.0mA/2 

One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1 
I 

I 
DsR Do 01 02 03 DsL 

I So 

10 S1 

I 

15 
11 CP 

MR Oo 01 02 03 14 I 

I 13 
15 14 13 12 

12 

6-191 853-0354 80217 
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Signetics Logic Products 

Shift Register 

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, So and S1. 

As shown in the Mode Select Table, data can 
be entered and shifted from left to right (shift 
right, 0 0 --> 0 1, etc.), or right to left (shift 
left, 0 3 --> 0 2, etc.), or parallel data can be 
entered, loading all 4 bits of the register 
simultaneously. When both S0 and S1 are 
LOW, existing data is retained in a hold (do 
nothing) mode. The first and last stages 
provide D-type Serial Data inputs (DsR, Dsd 

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-Hl(3H transition of the Clock (CP). 
Therefore, the only timing restriction is that 
the Mode Control and selected Data inputs 
must be stable one set-up time prior to the 
positive transition of the clock pulse. Signals 
on the Select, Parallel Data (Do - D3) and 
Serial Data (DsR. DsL) inputs can change 

MODE SELECT- FUNCTION TABLE 

INPUTS 
OPERATING MODE 

CP MR S1 So 

r-· 
Reset (clear) x L x x 
Hold (do nothing) x H I I 

Shift left t H h I 
t H h I 

Shift right t H I h 
t H I h 

----
Parallel load t H h h 

H =HIGH voltage level. 
h =HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition. 
L = LOW voltage level. 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition. 

DsR DsL 

x x 
x x 
x I 
x h 

I x 
h x 
x x 

Product Specification 

FAST 74F194 

when the clock is in either state, provided 
only the recommended set-up and hold times, 
with respect to the clock rising edge, are 
observed. 

The four Parallel Data inputs (Do - D3) are D
type inputs. Data appearing on Do - D3 inputs 
when So and S1 are HIGH is transferred to 
the 0 0 - 0 3 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 0 outputs LOW. 

OUTPUTS 

Dn Oo 01 02 03 

x L L L L 

x qo q, q2 q3 

x q, Q2 q3 L 
x q, Q2 q3 H 

x L Qo Q1 Q2 
x H qo q, Q2 

dn do d, d2 d3 

dn(Qn) =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. 
t =LOW-to-HIGH clock transition. 
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Shift Register FAST 74F194 

TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT-SHIFT, INHIBIT AND CLEAR SEQUENCES 

CP 

cc={ so:: .. ; 
INPUTS s•:_n .......... _______ .;....1.-------.!---------

MR--i_i~l--------------.....i......i.----------..._----------Lr 

SERIAL {DIR : l 
DATA 

DATA I 

~{=-_lftih-+:-~-+~--+-------~--1....1 
INPUTS !~ 

Dz--f.I": li....:.--------!---1.------"'---------1.' ' 

OUTPUTS{ =~~; C ! 
112::~ 

--· ai __ . 

LOGIC DIAGRAM 

s, (10) 

.. (9) 

(2) 
DsR----~ 

I 
CLEAR LOAD 

Do 
(3) 

o, 
(4) 

o, 
(5) 

---i.--INHIBIT---..J 

CLEAR 

03 
(8) 

(11) 
c•~i:><>--------...--+-+------...---+-+------+---+-+----.....J 

Mii-11~1 1:><~-------_...-f-------4--f-------4-~I-------~ 

Vee= Pin 16 
GND =Pin 8 

August 26, 1985 

(15) 

Oo 
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(14) 

a1 
(13) 

a, 
(12) 

03 
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Signetics Logic Products Product Specification 

Shift Register FAST 74F194 

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

·-···-------------·----PARAMETER--------------------·-1-·-----74r;---- UNIT 

11N Input current -30 to +5 mA 
-------------·------- --------

-~~~~· -~;:~~=:~e -·---------=---:- T ::: : ~:-~ 
Vour ___ Volt~i:i:>!"lied to output in HIGH output state _______ _ -0.5 to +Ve:; V 

_ _'.our __ _:'~rrent applied ~-output ~LOW outpu~~"-·---------·-----j--- 40 mA ---ii 
TA Operating free-air temperature range O to 70 •c ---i 
-------·------·------- -

RECOMMENDED OPERATING CONDITIONS 
,-------------------------·----------------! 74F -

~-----,---------,---------1 PARAMETER UNIT 
Min I Norn Max 

!----------.. --------------------·---·--------·-· t-----;-------+----·--+----
Vcc SupP.~."..o~_9_"____________ 4.5 j_. __ s_._o __ --+ __ s_.s __ ,__ ___ v __ _, 

HIGH-level input voltage 2.0 V 
I--·---------------···-···-----------------------+------+-----+------<--------< 
1-------'0:__ ____ ~_~:1'.'_\/_':'.inp~!~~tage --------------------·---r---------1------t-·--o·_·a ___ -+-___ v __ ._, 

11K Input clamp current -18 mA 
1---------------------------------------------------------------------+-·------- ------ t------j-------1 

loH HIGH-level output current -1 rnA 
----- t-------t ---j 

loL LOW-level output current 20 mA 
-------j--------+-----+--------l 

Operating free-air temperature 0 70 ·c 
•--------.. -·-·---·--------------·-------------------------~-----·-----~------------~------

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) _ .. ------·-·---------------·----·------------~--- - ___ ,_,, ______________________ ---,--______ _ 
PARAMETER TEST CONOITIONS1 ---,-------~--------< UNIT 

- f 74F194 

Min I Typ2 Max I 
---------.. ----·--·-----·-·-- .. ---;-... -V .. -c--c---=---M-l_N ... -•. ----·------.. ---- -!~--~~~;;;t-;-~--!f----+---· -~, 

Vm-1 HIGH-level output voltage'l Vic= MAX, VoH =MAX ---------- ----+---~----1 

r;£,~~~-=-Ji~ ]J: : : Vc1L LOW-level outpu1 voltage 

Vr,c =MIN, 11 = l1K ------- ------[:::~2_3_ -1.2 V1K Input clamp voltage 

lnpu1 current at maximum 
input voltage 

v 

µA 

11H HIGH-level input current µA 

rnA 

mA 

mA 

:: ~~ ~~t-=~~=-1 =~: 
~----------------------------·.---------.... ---~·---·--------·-------- ... - -~--~--~ 
NOTES: 
L For conditions shown as MIN or MAX, use the appropriate value specified under rec;ommended operating conditions for the applicable type. 
2. All typical values are at Vee'"' SV, TA= 25.,C. 
3. Output HIGH state w1U chang€' to LOW state ff an external voltage of less than O.OV is applied. 
4. Not more than one output shoukl 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 retlect 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, las tests should be performed last. 

5. With all outputs open, D1 inputs grounded and 4.5V applied to So, S1i MR and the serial inputs, Ice is tested with a momentary ground, then 4.SV applied to GP. 

August 26, 1985 6-194 



Signetics Logic Products Product Specification 

Shift Register FAST 74F194 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

74F194 

TA= +25°C TA= O'C to 70°C 

PARAMETER TEST CONDITIONS 
Vee=+S.OV Vee=+ s.ov ± 10% 

UNIT 
CL= SOpF CL= 50pF 
RL= 500'2 RL = 500!1 

Min Typ Max Min Max 

!MAX 
Maximum clock 

Waveform 1 105 150 90 MHz 
frequency 

tPLH Propagation delay 
Waveform 1 

3.5 5.2 7.0 3.5 8.0 
trHL CP to On 3.5 5.5 7.0 3.5 8.0 

ns 

tPHL 
Propagation delay 

Waveform 2 4.5 8.6 12 4.5 14 ns MR to On 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F194 

TA= +2S°C TA= O'C to 70°C 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +5.0V ± 10% 

UNIT 
CL= SOpF CL= 50pF 
RL =soon RL = 500!1 

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 

t5 (H) Set-up time, Do - D3, 4.0 4,0 
t5 (L) DsR. DsL to CP 4.0 4.0 

ns 
Waveform 2 

th(H) Hold time, HIGH or LOW, 0 1.0 
th(L) Do - D3, DSR, DSL to CP 0 1.0 

ns 

t5 (H) Set-up time, HIGH or LOW, 8.0 9.0 
t5 (L) Sn to CP 8.0 8.0 

ns 
Waveform 4 

th(H) Hold time, HIGH or LOW, 0 0 
th(L) Sn to CP 0 0 

ns 

tree Recovery time, MR to CP Waveform 3 7.0 8.0 ns 

August 26, 1985 6-195 
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Shift Register 

AC WAVEFORMS 

CP 

MR 

CP 

Waveform 1. Clock To Output Delays 
And Clock Pulse Width 

Waveform 3. Master Reset Pulse Width, 
Master Reset To Output Delay & 

Master Reset To Clock Recovery Time 

Product Specification 

FAST 74F194 

Waveform 2. Data Set-up And Hold Times 

Waveform 4. Set-up And Hold Times 
For So And S1 Inputs 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Your 

RL 

Test Circuit for Totem-Pole Outputs 

DEFINITIONS 
AL= Load resistor to GND; see AC CHARACTERISTICS 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

AMP (V) 

f--------tw-------i ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Rate J Pulse Width J t, I t1 

74F 3.0V l 1MHz J_ 500ns l 2.Sns I_ 2.Sns 

6-196 
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Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
LOW and HIGH states) 

• Shift right and parallel load 
capability 

• J - K (D) inputs to first stage 
• Complement output from last 

stage 
• Asynchronous Master Reset 

DESCRIPTION 
The functional characteristics of the 
'F195 4-Bit Parallel Access Shift Regis
ter are indicated in the Logic Diagram 
and Function Table. The device is useful 
in a wide variety of shifting, counting and 
storage applications. It performs serial, 
parallel, serial-to-parallel, or parallel-to
serial data transfers at very high speeds. 

The 'F1 95 operates on two primary 
modes: shift right (Oo-01) and parallel 
load, which are controlled by the state of 
the Parallel Enable (PE) input. Serial 
data enters the first flip-flop (Oo) via the 
J and K inputs when the PE input is 
HIGH, and is shifted 1 bit in the direction 
Oo -+ 01 -+ 02 -+ 03 following each 
LOW-to-HIGH clock transition. 

PIN CONFIGURATION 

January 4, 1985 

FAST 74F195 
Shift Register 
4-Bit Parallel Access Shift Register 
Product Specification 

TYPE TYPICAL fMAX 

74F195 115MHz 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

45mA 

PACKAGES 
COMMERCIAL RANGE 

Vee= sv ± 10%; TA= 0°c to +10°c 

Plastic DIP N74F195N 

Plastic S0-16 N74F195D 

NOTES: 
1. SO package is surface mounted micro-miniature DIP 

J 
I 

2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

CP 
Clock pulse input 

1.0/0.033 20µA/20µA 
(active rising edge) 

Do-Da Parallel data inputs 1.0/0.033 20µA/20µA 

PE Parallel enable input 1.0/0.033 20µA/20µA 

MR Asynchronous master reset 2.0/0.066 40µA/40µA 

J, K J - K or D type serial inputs 1.0/0.033 20µA/20µA 

Oo-Oa. Oa Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µ.A in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

PE 

10 CP 

j( 
MR 

Vee =Pin 16 
GNC ... Pin 8 

Do D1 D2 

Oo 01 02 

15 14 13 

6-197 
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D3 

03 11 15 

03 

12 
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Signetics Logic Products 

Shift Register 

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 

MODE SELECT- FUNCTION TABLE 

OPERATING MODES 

Asynchronous reset 

Shift, set first stage 
Shift, reset first stage 
Shift, toggle first stage 
Shift, retain first stage 

Parallel load 

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

respective 0 0 - 0 3 outputs. Shift left opera
tion (03 - 0 2) can be achieved by tying the 
On 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-

INPUTS 

MR CP PE J K Dn 

L x x x x x 
H t h h h x 
H t h I I x 
H t h h I x 
H t h I h x 
H t I x x dn 

I= LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition 
h =HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition 

Product Specification 

FAST 74F195 

triggering, therefore, there is no restriction on 
the activity of the J, K Dn. and PE inputs for 
logic operation, other than the set-up 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. 

OUTPUTS 

Oo 01 02 03 Ch 
L L L L H 

H qo q, q2 ']2 
L qo q, q2 q2 

qo qo q, q2 ']2 
qo qo q, q2 q2 

do d, d2 d3 d3 

dn (qn) =Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the LOW-to-HIGH clock transition 
t = LOW-to-HIGH clock transition 

LOGIC DIAGRAM 

i5E 

(10) 

Mii <1J 

Ycc=Pin16 
GND =Pin 8 

January 4, 1985 

'K Do 

(2) (3) (4) 

D1 

(5) 

01 
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Signetics Logic Procil 1cts 

Shift Register FAST 74F195 

ABSOLUTE MAXIMUM RAnNGS (Upcr<1iirm boy:i11d the limits sot foilh in this table may '•11r,~ir iho m:eful !iie ot tho device. 

RECOMMENDED OPERATING GONDIT!ONS r-·-- -
I 

PARAMl•."1ER UNIT 

R-- -----;~::~~~;~:>~~----
~----- ----···-··· 

'J 

v 

t V1L ______ l:'?~!:l'2~.".'-~'Y~.'...~~l~ge _ _ ________ _ 
!1K lnpiit r:!.cirnp currnnt 

----·----··----·-- ---··----------·-----·---·- ... ·-···-····- --···------·-+---·---·----
loH HJGH-!nvr:i 011tpiJt l::urrent 

---··----·-·-------···-··-----···--··~·--·-·-· -·-·-------- ---·--------·-····,·-
! 1,JL LiJVi/-ievel output c;urrent 

t=-·.!~~~-~-=~~~~~~~§_::~~~~~; to;,~~~~~~~~~_ --~-=~~~--~·~·==-~- ·-·-· G 

DC ELECTRICAL CHARACTERISTICS (Over recommended oporath1 lrne-arr tcmpor;;t•;rP range unless otherwiso nuted) 
--------···--·----·-·-·--···----------r-··· ··-·-------·--------··--· ·------ ---------·- ---··1 

I
I 1' 74F195 

1 PARAMETER , TEsr coNomoNs' M. ;_~-- r~~;2 [~~~-- : __ uN11:.J r-·,---------- - ---i--~~~-~-MIN. - ~~ ~--~~;:-;~:~ Mf1X -'._c~_'.'''=~cc :; S-~ ---- ·1 - ::=~ 
rVm~ -~~H-lo~-out:~~~Oltag~- ---- -1-~-- ·:·~~---~~-~;~A: ~ -'. ~-;,~ · t;~;~B;~(J_ ~3 ~-~~8~: I ~ll:·;-r=t~ 
~OW"''.' ':"" ~"'"' --~ ___ i, :_~,,~ E'"~,q ::: I :0,:T ',; f +3 
~-- :~:~: ::~;1~:~~::,;;.~-;~p,;--[ ~c~~::~:.--~~~7'._o_~------ ---------T --1--i-- ,,~o 1 µA -j 
~ ::..;,u ---io.-~l 'oc :, ~·,~~-- ---- r:::::+-,! ~A:__ 

;~ ~~~;~~J~j~~i;:~-~,;~.~~~=J~l~,j~~~j 
NOTES: 
1. For conditions shown as 'vi!N or MAX, use the appropriate va.lue sptc)Cified undHr rro!r.omml)nded operating conditions for the <:ppficable type. 
2. All typical values ar~ at Vee"""' :N, TA f~~,··~~. 

3. Not more than one output should be sh•)rted at a time. i=or testing !05, th:.' use of hi~h-sp(iud tHst apparatus and/or sample ·?.nd-hold t1;ic!1niques are preterable in 
order to minimize int.i::-rnt;! heating and mrJ: 1::1 ac~ura!ely rE>-f!ect ope.rational values. OthNwise, prolonged shorting of a H!GI I outpm: rn:::1y rai,;c the chip temperature 
well above norrna! w;cl thereby causn .nvalid rr~adlngs in other paramoter tests. In an>t S1Jq11e.nce of para.m~t<!-ff tests, !er; iesls should be performed last. 

4. With all outputs open. PE gmunded, anti 11.~V applied to lhe J. R. and OR.ta inputri, lcr.: is measured by applving a rnnrnentary g1nl1nri, followed by 4.5\f to MR, and 
then a mcimentary ground followed by 4.SV tu clock. 
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Shift Register FAST 74F195 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics .LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

74F195 

TA= +25°C TA=o to 10°c 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= +5.0V ± 10% 

UNIT 
CL= 50pF CL= 50pF 
RL=soon RL=500fl 

Min Typ Max Min Max 

Maximum 1 PE mode 120 130 110 
fMAX clock J Waveform 1 MHz 

frequency Toggle mode 100 115 90 

tPLH Propagation delay 
Waveform 1 

4.0 6.5 9.5 4.0 10.0 
tPHL CP to On 4.0 6.5 9.0 4.0 8.5 

ns 

tPLH Propagation delay 
Waveform 1 

7.0 10.0 13.0 7.0 13.5 
tPHL CP to 03 4.5 7.0 9.0 4.0 9.5 

ns 

tPHL 
Propagation delay 

Waveform 2 5.0 7.5 10.5 5.0 11.0 ns 
MR to On 

tPLH 
Propagation delay 

Waveform 2 7.0 10.0 13.5 7.0 14.0 ns 
MR to 03 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F195 

TA= +25°C TA=o to 10°c 

PARAMETER TEST CONDITIONS 
Vee=+5.0V Vee= +5.0V ± 10% 

UNIT 
CL= 50pF CL=50pF 
RL=soon RL= soon 

Min Typ Max Min Max 

ts(H) Set-up time, HIGH or LOW 
Waveform 3 

4 4 
t8(L) J, K and Dn to CP 4 4 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 3 

0 0 
th(L) J, K and Dn to CP 0 0 

ns 

ls(H) Set-up time, HIGH or LOW 
Waveform 4 

3 3 
ts(L) PE to CP 4 5 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 4 

0 0 
th(L) PE to CP 0 0 

ns 

tw(H) CP pulse width, HIGH Waveform 1 6 6 ns 

tw(L) MR pulse width, LOW Waveform 2 5 5 ns 

tree Recovery time MR to CP Waveform 2 6 §" 6 ns 
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Shift Register 

AC WAVEFORMS 

CP 

J, K, D 

CP 

Waveform 1. Clock To Output 
Delays And Clock Pulse Width 

Waveform 3. Data Set-up And Hold Times 

Product Specification 

FAST 74F195 

CP 

Waveform 2. Master Reset Pulse Width, Master Reset To 
Output Delay & Master Reset To Clock Recovery Time 

SERIAL·SHIFT RIGHT PARALLEL LOAD 

CP 

0 0 RESPONSE x On•On-1 

Waveform 4. Set-up And Hold Times 
Parallel Enable To Clock 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Your 

Test Circuit For Totem-Pole Outputs 

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

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

of pulse generators. 

January 4, 1985 

AMP(V) 

t--------IW'------+l ov 

VM"" 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Rate} Pulse Width J tTLH J tTHL 

74F 3.0V J 1MHz J 500ns J 2.5nsJ 2.5ns 

6-201 
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Logic Products 

DESCRIPTION 
This bidirectional register is designed to 
incorporate virtually all of the features a 
system designer may want in a shift 
register. This circuit contains 87 equiva
lent 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 lour distinct modes of 
operation: 

Parallel (broadside) Load 

Shift Right (in the direction QA toward 
QH) 

Shift Left (in the direction QH toward QA) 

Inhibit Clock (do nothing) 

Synchronous parallel loading is accom
plished by applying the 8 bits of data and 
taking both mode control inputs, So and 
S1, 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 

Vee 

s, 

Dsc 

o, 
Q7 

Do 

a, 

Ds 

a, 
a, o, 

a, 

GND Mil 

February 1986 

FAST 74F198 
Shift Register 
8-Bit Bidirectional Universal Shift Register 
Preliminary Specification 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT I (TOTAL) 

74F198 MHz mA ~ 
ORDERING CODE --

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V ± 10%; TA= 0°c to +70°C 

Plastic DIP N74F198N 

Plastic SOL-24 N74F198D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Do-07 Parallel data inputs 1.0/1.0 20µA/0.6mA 

So-S1 Mode control inputs 1.0/1.0 20µA/0.6mA 

DsR Serial data input (shift right) 1.0/1.0 20µA/0.6mA 
--

DsL Serial data input (shift left) 1.011.0 20µA/0.6mA 
--

GP 
Clock pulse input (active ris-

1.0/1.0 20µA/0.6mA 
ing edge) 

MR 
Asynchronous master reset 

1.011.0 20µA/0.6mA 
(active LOW) 

Oo-07 Parallel outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

2 3 5 1 9 15 17 19 21 22 

DsR Do o, 02 03 04 Ds Ds Dr DsL 
So 

23 s, 
11 CP 

MR Oo 01 02 03 Q4 Os Os 07 

13 4 6 8 10 14 16 18 20 
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Shift Register FAST 74F198 

Shift right is accomplished synchronously FUNCTION TABLE 
with the rising edge of the clock pulse when 
So is HIGH and S1 is LOW. Serial data for this 
mode is entered at the shift-right data input. 
When So is LOW and S1 is HIGH, data shifts 
left synchronously and new data is entered at 
the shift-left serial input. 

Clocking of the flip-flop is inhibited when both 
mode control inputs are LOW. The mode 
controls should be changed only while the 
Clock input is HIGH. 

BLOCK DIAGRAM 

CP 

INPUTS 

Mode 
-

MR CP 
s, So 

L x x x 
H x x L 
H H H 1 
H L H 1 

H L H 1 

H H L 1 

H H L r 
H L L x 

H =HIGH level (steady state) 
L = LOW level (steady state) 

Serial 

Left Right 

x x 
x x 
x x 
x H 
x L 
H x 
L x 
x x 

X = Irrelevant (any input, including transition) 
r =Transition from LOW"to-HIGH level 

OUTPUTS 

Parallel 
QA Oe ... QG 

A ... H 

x L L L 
x OAo 0Bo 0Go 

a ... h a b g 
x H OAn 0Fn 
x L OAn OFn 
x Osn Oen OHn 
x Osn Oen 0Hn 
x 0Ao 0Bo 0Go 

a ... h =The level of steady·state input at inputs A through H, respectively. 

QH 

L 

OHo 
h 

OGn 
0Gn 

H 
L 

OHo 

OAo, Os0, 0Go· OHo =The level of QA, Q8, QG or QH, respectively, before the indicated steady·state input 
conditions were established. 

=,---- --+-==4 °0 OAn· Osn. etc. = The level of QA, 0 8, etc., respectively, before the most recent r transition of the clock. 

D1--3!--+=!=1J-?>it-'r-J 
os,-=~---+-LI 
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Shift Register FAST 74F198 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 

V1N Input voltage -0.5 to +7.0 v 

l1N 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 40 mA 

TA Operating free-air temperature range o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 

l1K 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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Shift Register 

TIMING DIAGRAM 

SERIAL { 
DATA 

INPUTS 

PARALLEL 
DATA 

INPUTS 

OUTPUTS 

February 1986 

CLEAR LOAD 

6-205 

Preliminary Specification 

FAST 74F198 

-----i--- INHIBIT----1 
CLEAR 
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Shift Register FAST 74F198 

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

74F198 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vcc=MIN, ±10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L= MAX, loH= MAX 

V1H= MIN, ± 5%Vcc 2.7 3.4 v 

Vee= MIN, ± 10%Vcc .35 .50 v 
VOL LOW-level output voltage V1L =MAX, loL =MAX 

V1H =MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX -60 -80 -150 mA 

~ 
V1N=GND 1.9 2.8 mA 

Ice Supply current (total) Vcc=MAX 
V1N = 4.5V 6.8 10.2 mA L 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, 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 (When measured in accordance with the procedures outlined in Signeties LOGIC 
App Note 202, "Testing and Specifying FAST Logic.") 

74F198 

TA= +25°C TA= o to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= +5.0V ± 10% 

UNIT 
CL= 50pF CL= 50pF 
RL=500Q RL=500Q 

Min Typ Max Min Max 

fmax Maximum clock frequency Waveform 1 105 90 MHz 

tPLH Propagation delay 
Waveform 1 

3.5 7.0 3.5 8.0 
tPHL CP to On or On 3.5 7.0 3.5 8.0 

ns 

tPHL Propagation delay, MR to On Waveform 2 4.5 12 4.5 14 ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Shift Register 

AC SET-UP REQUIREMENTS 

PARAMETER TEST CONDITIONS 

t5(H) Set-up time, 
Waveform 3 

t5(L) DsR. DsL to CP 

th(H) Hold time, HIGH or LOW, 
Waveform 3 

th(L) DsR. DsL to CP 

t5(H) Set-up time, HIGH or LOW 
Waveform 4 

t5(L) Sn to CP 

th(H) Hold time, HIGH or LOW 
Waveform 4 

th(L) Sn to CP 

tw(H) Clock pulse width, HIGH Waveform 1 

tw(L) MR pulse width, LOW Waveform 2 

tree Recovery time, MR to CP Waveform 2 

AC WAVEFORMS 

CP 

On 

Waveform 1. Clock To Output Delays And 
Clock Pulse Width 

Min 

4.0 
4.0 

0 
0 

8.0 
8.0 

0 
0 

5.0 

5.0 

7.0 

Preliminary Specification 

FAST 74F198 

74F198 

TA=+2s0 c TA= o·c to +10°c 
Vee= +5.0V Vee=+ 5.0V ± 10% 
CL= 50pF CL= 50pF 
RL =soon RL = 500!1 

Typ Max Min Max 

4.0 
4.0 

1.0 
1.0 

9.0 
8.0 

0 
0 

5.5 

5.0 

8.0 

Waveform 2. Master Reset Pulse Width, 
Master Reset To Output Delay And 

Master Reset To Clock Recovery Time 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Waveform 3. Data Set-up And Hold Times Waveform 4. Set-up And Hold Times For So And S1 Inputs 
NOTE: For all waveforms, VM = 1.5V. 

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

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

I 

DEFINITIONS 
Load resistor; see AC CHARACTERISTICS for value. 

see AC r·;~nnr.r·ff.1<r·,·nrc~ 

R1 ,,_..,Termination resistance shoulo be eqwlr to Lour 
of pulse generators. 

~---------------·------·--~- ----------

6-208 
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FAST 74F198 

o-------•w-------< 

ITHL(tt) 

•nHOrl 

ITLH(tr) 

ITHLilfi 

1+------•w-------1 

VM = 1.5V 

Input Pulse Definition 

AMP(V) 

ov 

AMP(V) 

ov 

INPUT PULSE REQUIREMENTS - I 
M·-ILY I 

Amplitude Rep. Rate -~~~-Width _!_~_!!__ _l:i:ii_L_j 

4F 3.0V 1 MHz 500ns 2.5ns 2.5ns , 
-~----~----~----~--~--' 

l 
I 
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Logic Products 

FEATURES 
• Buffered clock and control inputs 
• Shift right and parallel load 

capability 
• Fully synchronous data transfers 
• J - K(D) Inputs to first stage 
• Clock enable for hold (do 

nothing) mode 
• Asynchronous Master Reset 

DESCRIPTION 
The functional characteristics of the 
'F199 8-bit Parallel Access Shift Regis
ter are indicated in the Logic Diagram 
and Function Table. The device is useful 
in a variety of shifting, counting and 
storage applications. It performs serial, 
parallel, serial to parallel, or parallel to 
serial data transfers at very high speeds. 

The 'F1 99 operates in two primary 
modes: shift right (00 -" 0 1) and paral
lel load, which are controlled by the 
state of the Parallel Enable (PE) input. 
Serial data enters the first flip-flop (00 ) 

via the J and K inputs when the PE input 
is HIGH, and is shifted one bit in the 
direction 0 0 -" 0 1 ·-• 0 2 following 
each LOW-to-HIGH clock transition. 

PIN CONFIGURATION 

I 

I 
I 

. _____ __J 

r'ebruary 1986 

FAST 74F199 
Shift Register 
8-Bit Parniic:-Acc~ss Shift Register 
Prelimii1ary Specification 

-- -------·- __ T ______ -------------~------- ~-·- ----· 

TYPE 
MAX (TOTAL) ____j t TYPICAL I _l TYPICAL SUPPLY CURRENT I 

~-7_4_F_19_9_- -_-_-__ 1 ~_o_rv_11-1_,_-_··-_-__ _l ----·=,:om~_-_------~ __ I 
ORDERING CODE 

c~;~;K;GE~ --- -i -- -~c~: 5~0~~~~~~~" ~~CN~; +70'"·~ I 

t=•;::::~-~~~2~---t--===== ~~*~~~~=--=~~---~3 
NOTES: 
1. SO package is surface-mounted m1cmmimature D!P. 
2. For information regarding devices processed to Military Specifications, see the Signetcs MHitary Products 

Data Marual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

f 
,--------------·---- r·--:-,: .. , ·· .• ---:;---·;-·; :-1 

--· -··.-. --~----~~-~-----. I -~~SCRIPTi~~--y~ •. o/.;:. i '7.~":,~.;' ' 
Do-· 0 7 ~rallel data inputs 1.o/1.0 i 20µA/0.6mA i 

-- -J, v_- - -- L J ;;;;-d K ;nputs · 1~uiw--~-2o;;AJO:-S:~ 

~= ~-~=-==---=_l_--~a_r~I"'_ enable input ---=-==~~~-=+-;io~1_o_:_~rn~A I 
___ _<:;.'o ______ -+-c_i_ock enable mp_u_t___ 1.011.L~ 1 20µMO:bmA 

CP I Clock pulse inp;1t 1_011 _0 ~A/O SoiA 
I I (active rising eage) I µ 

f-·---M-=;-------· .i Master reset input . . 1 011 0 , 20 AIO 6 A 
,; 1 (active LOW) .. · ! µ · m I 

·- ---··--·-·---··---·-·--·----------- ---·----+--------
___ Cl_o_::_o7 ______ i _ _Parallel _outpu~ _________ L ____ ~ol:.':_ ___ L2.:~rn~~~ 
NOTE: 
One (i .UJ t=.i;S i u~111 Loar.J 1s aefmed as: 20µA in the HiGh $taw aJilJ tJ.0r.,;\ in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 1-------- ~ 
I 

I 23 3 & 7 s ·rnrn2022 

L~.-'_LL I 
2 _ fE Do 01 D~: 03 04 05 Dg 07 

14 4 6 8 10 15 11' 19 21 
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Signetics Logic Products 

Shift Register 

LOGIC DIAGRAM 

•• 
(2) (1) (3) 

Vee =Pin 24 
GND =Pin 12 
( ) = Pin Number 

. , 
(5) 

MODE SELECT-FUNCTION TABLE 

.., 
122) 

07 

--------
OPERATING INPUTS OUTPUTS 

--
MODES MS CP CE PE J K Dn Qo Q1 ··· Qs Q1 

Reset (clear) L x x x x x x LL ... LL 

Shift, Set 
H t I h h h x Hqo ... q5q5 

First Stage 

Shift, Reset 
H t I h I I x Lqo ... q5q5 

First Stage 

Shift, Toggle 
H t I h h I x qoqo ... q5q5 

First Stage 

Shift, Retain 
H t I h I h x qoqo ... q5q5 

First Stage 

Parallel Load H t I I x x dn do d1 ... ds d1 

Hold 
H t h(1) x 

(do nothing) 
x x x qo q1 ... q5 q7 

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. 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition. 
X = Don't care. 
dn(qn) = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the 

LOW-to-HIGH clock transition. 
f = LOW-to-HIGH clock transition. 

NOTE: 
The LOW-to-HIGH transition of CE should only occur while CP is HIGH for conventional operation. 

February 1986 6-210 
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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 . 

Tne device appears as eight common 
clocked D flip-flops when the PE input is 
LOW. After the LOW-to-HIGH clock transi
tion, data on the parallel inputs (Do - D7) is 
transferred to the respective Q 0 - 0 7 outputs. 

All parallel and serial 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, D0 , and PE inputs for 
logic operation, other than the set-up and 
release time requirements. 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 GP 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 conventional operation. 

A LOW on the Master Reset (MR) input 
overrides all other inputs and clear the regis
ter asynchronously forcing all bit positions to 
a LOW state. 
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Shift Register FAST 74F199 

TIMING DIAGRAM 

CP 

Ce 

Mii 
I 

-+---fTI SERIAL J I : 

INPUTS K-+----J:l 
' 

SHIFT/LOAD 

Do 

D1 

D2 H' I 
I 

D3 
PARALLEL 

LI 
' 

DATA 
D4 INPUTS H; 

I 
Ds I 

L, 

05 

D1 

OUTPUT 

0t:1L'----''"---' '----~~--~~~~--'-:~: ___ ..;__,r--lL....------------
0{:4~~~-'-~~.....,,, '--~~-~~~~---! ~----~~---~--0r:1 , , rl,_Jl____ 
0{:1 ;:::::;-~------;:::=:::::::::;::::::: 

6 

a~:,._ __ .....;. ________ __, '' 

a{:,.._ __ -'----------~--' ' 
0[: .. ~---'-------------r-t_L";HIBIT : H 

-------SERIAL SHIFT--~--j f----j 
CLEAR LOAD 

Typical Clear, Load, Right-Shift, Left-Shift, Inhibit And Clear Sequences 
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Shift Register FAST 74F199 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +5.5 v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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.) 

74F199 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vcc=MIN, ±10%Vee 2.5 v 
VoH HIGH-level output voltage V1L= MAX, loH= MAX 

V1H=MIN, ±5%Vee 2.7 3.4 v 
Vee=MIN, ±10%Vcc 0.35 0.50 v 

Vol LOW-level output voltage V1L= MAX, loL= MAX 
V1H=MIN, ±5%Vee 0.35 0.50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at 

Vee= MAX, V1 = 7.0V 100 µA maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

las Short-circuit output current3 Vee= MAX -60 -80 -150 mA 

Ice Supply current (total) Vee= MAX, J = K = Dn = 4.5V, 
CP =CE= MR=~= GND . 40 g5 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 2s•c. 
3. Not more than one output should be shorted at a time. For testing 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 
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Shift Register FAST 74F199 

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

74F199 

TA= +2S°C TA= 0°C to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= + s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL =soon RL= soon 

Min Typ Max Min Max 

IMAX Maximum Clock Frequency Waveform 1 105 120 90 MHz 

tPLH Propagation delay 
Waveform 1 

3.5 7.0 3.5 8.0 
tPHL CP to On 3.5 7.0 3.5 8.0 

ns 

tPHL 
Propagation delay 

Waveform 2 4.5 12 4.5 14 ns 
MR to On 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F199 

TA= +25°C TA = 0°C to + 10°c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL= soon RL= soon 

Min Typ Max Min Max 

t5(H) Set-up time, HIGH or LOW 
Waveform 3 

4.0 4.0 ns 
t5(L) J, K to CP 4.0 4.0 ns 

th(H) Hold time, HIGH or LOW 
Waveform 3 

0 1.0 ns 
th(L) J, K to CP 0 1.0 ns 

t5(H) Set-up time, HIGH or LOW 
Waveform 3 

8.0 9.0 ns 
t5(L) CE to CP 8.0 8.0 ns 

th(H) Hold time, HIGH or LOW 
Waveform 3 

0 0 ns 
th(L) CE to CP 0 0 ns 

t5(H) Set-up time, HIGH or LOW 
Waveform 3 

8.0 9.0 ns 
t5(L) PE to CP 8.0 8.0 ns 

th(H) Hold time, HIGH or LOW 
Waveform 3 

0 0 ns 
th(L) PE to CP 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 

tree 
Recovery time 

Waveform 2 7.0 8.0 
ns 

MR to CP ns 
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Shift Register FAST 74F199 

AC WAVEFORMS 

tw(L)- tree 

c• _ _, _____ _,. VM 

Condition: MR= HIGH Waveform 1. Clock To Output Delays, Clock Pulse Width, 
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 IPLH and IPHL measurements can be determined from the appropriate Truth Table. 
2. The shaded areas indicate when the input is permitted to change for predictable performance. 
3. The changing output assumes internal 0 6 opposite state from 0 7. 

February 1986 

Waveform 3. Set-up And Hold Time For PE, Dn, D5 , And CE To CP 
NOTE: For all waveforms, VM = 1.5V. 
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Shift Register 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

Your 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 
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FAST 74F199 

AMP(V) 

ov 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 1------,-----,------,r---,----i 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

7 4F 3.0V 1 MHz 500ns 2.5ns 2.Sns 

.......... 
6 -
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FEATURES 
• Octal bus Interface 
• 3-State buffer outputs sink 64mA 
• 15mA source current 

DESCRIPTION 
The 'F240 and 'F241 are octal buffers 
that are ideal for driving bus lines or 
buffer memory address 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 

'F240 

August 26, 1985 

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 ... _________ . ..._,L_~. 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES Vcc=SV ±10%; TA=o·c to +70°c 

Plastic DIP N74F240N, N74F241N 

Plastic SOL-20 N74F240D, N74F241D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 

3-State output enable input 
(active HIGH) 

OE 3-State output enable input 

74F(U.L.) 
HIGH/LOW 

1.0/1.67 

1.0/1.67 

LOAD VALUE 
HIGH/LOW 

20µA/1.0mA 

20µA/1.0mA 
b (active LOW) 

f-----------t------------- +-----+--------< 
1.0/1.67 20µA/1.0mA 

1.0/2.67 20µA/1.6mA 

750/106.7 15mA/64mA 

.!.~:-~c_l_bo_-:-_I~-- ~!a inputs ('F240) t n-~~-_}bo-~--1---- Data inputs ('F241) 
Y~, ( F240) D ta t t 
Yb ('F241) a OU pus 

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

-----+------1~------I 

NOTE: 
One (1.Cl) f'AST Unit Load is defined as: 2011A in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F240 'F240 

'"° 
••• Ya1 16 

6 
1112 

" 112 14 

la3 ;;83 12 

OE, 

17 
lbO YbO 3 

15 
lb1 Yb1 5 

13 
lb2 Yb2 

7 

11 
lb3 Yb3 a 

19 C!Eo 

6-216 853-0355 80217 



C.ignetics Logic Products 

Buffers 

PIN CONFIGURATION 
r·--·------------, 

'F241 

FUNCTION TABLE, 'F240 

INPUTS OUTPUTS 

OE,, la OEb lb Ya Yb 

L L L L H H 
i L H L H L L I 

L H x H x (Z) (Z) 

FUNCTION TABLE, 'F241 

L 
I 
I 

I 
OE8 

-·-· 
L 
L 
H 

---·- -

INPUTS 

la OEb 

L H 
H H 
x L 

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

lb 

L 
H 
x 

(Z) - HIGH impedance (off) state 

OUTPUTS 

Ya vb 

L L 
H H 

(Z) (Z) 

Product Specification 

FAST 74F240, 74F241 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/~EC) 
----·-·---. r 

'F241 'F241 

•ao 

.. , Y11 16 

lo2 Yl214 

... Yaa 12 

OE. 

17 
... • .. 3 

15 
lb1 Yb1 5 

13 
lb2 Yb2 7 

11 
lb3 Yb3g 

19 OEo ' 
I 

I 
I 

_ __J L 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in tn8 tab1e •nay impair the useful life of the device. 
Unless otherwise noted these limits am over tho ope,a!ing free .. air temperature range.) 

------~-
PARAMETER 74F UNIT 

--------- -·----·---
Vee Supply voltage -+-- -0.5 to + 7.0 v 

V1N Input voltage . -0.5 to +l.O v 
l1N Input current -30 to +5 mA 

----
VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 •c 
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Signetics Logic Products Product Specification 

Buffers FAST 74F240, 74F241 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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.) 

TEST CONDITIONS1 
74F240, 241 

PARAMETER UNIT 
Min Typ2 Max 

±10%Vcc 2.4 v 
Vcc=MIN, loH=-3mA 

±5%Vcc 2.7 3.4 v 
VoH HIGH-level output voltage V1L =MAX, 

V1H=MIN ±10%Vcc 2.0 v 
loH=-15mA 

±5%Vee 2.0 v 
Vee=MIN, loL •48mA ±10%Vcc .35 .50 v 

VoL LOW-level output voltage V1L=MAX, 
V1H•MIN loL=64mA ±5%Vee .40 .55 v 

V1K Input clamp voltage Vee• MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1 • 7.0V 100 µA input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

'F240 All inputs -0.6 -1.0 mA 

l1L 
LOW-level 'F241 OE8 , OEb Vee = MAX, V1 - 0.5V -0.6 -1.0 mA input current 

'F241 lao- las. lb0- lb3 -0.6 -1.6 mA 

lozH 
Off-state output current, 

Vee= MAX, V1H =MIN, Vour = 2.4V 2 50 µA HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee - MAX, V1H =MIN, Your= 0.5V -2 -50 µA LOW-level voltage applied 

los Short-circuit output current3 Vee= MAX, Vo= o.ov -100 -150 -225 mA 

leeH 12 18 mA 

'F240 lccL 50 70 mA 

Supply current4 leez 35 45 mA 
Ice (total) lccH 

Vee= MAX 
40 60 mA 

'F241 leeL 60 90 mA 

lccz 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 Vee= 5V, TA - 25°C. 
3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable In 

order to 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, las tests should be performed last. 

4. Ice is measured with outputs open. 
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Signetics Logic Products Product Specification 

Buffers FAST 74F240, 74F241 

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

PARAMETER TEST CONDITIONS 

tPLH Propagation delay 
Waveform 1 

tpHL Data to output (' F240) 

tpzH Output enable time ('F240) 
Waveform 2 

tpz1_ Waveform 3 

tpHz Output disable time (' F240) 
Waveform 2 

tPLZ Waveform 3 

tPLH Propagation delay 
Waveform 2 

tPHL Data to output (' F241) 

tpzH Output enable time Waveform 2 
tpzL ('F241) Waveform 3 

tpHz Output disable time Waveform 2 
tpLz ('F241) Waveform 3 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs 

0. 
OE 

VM VM 

-IPZH1VM 
- IPHZ~H-0.3V 

vaY 
ov ov 

Waveform 3. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

74F240, 241 

TA= +25°C TA= 0 to +70°C 
Vee= +s.ov Vee= +5.0V ± 10% 

UNIT 
CL=SOpF CL= 50pF 
RL=soon RL= soon 

Min Typ Max Min Max 

3.0 4.5 6.5 3.0 7.5 
2.0 3.0 4.5 2.0 5.0 

ns 

3.0 5.0 7.5 3.0 9.0 
4.5 6.5 8.5 4.0 10.0 

ns 

3.0 5.5 7.0 3.0 7.5 
3.0 5.0 7.0 3.0 7.5 

ns 

2.5 4.0 5.2 2.5 6.2 
2.5 4.0 5.2 2.5 6.5 

ns 

2.0 4.0 5.7 2.0 6.7 
2.0 5.0 7.0 2.0 8.0 

ns 

2.0 4.0 6.0 2.0 7.0 
2.0 4.0 6.0 2.0 7.0 

ns 

Waveform 2. For Non-Inverting Outputs 

5E 
OE 

VM VM 

3.5V 
V&Y VM 

Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.5V. 
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Signetics Logic Products 

Buffers 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vour 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLz closed 
tpzL closed 
All other open 

DEFINITIONS 

~7.0V 

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

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

of pulse generators. 

August 26, 1985 

Product Specification 

FAST 74F240, 74F241 

AMP{V) 

OV 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Rate J Pulse Width J ITLH I tTHL 

74F 3.0V J 1 MHz l 500ns J 2.5ns J 2.5ns 
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Logic Products 

FUNCTION TABLE, 'F242 

ll•PUTS INPUTiOUTPUT 

OEA OEe An Bn 
_---1 

L L INPUT B=A 
H L (Z) (Z) 
L H (a) (a) 
H H A=B INPUT 

FUNCTION TABLE, 'F243 

INPUTS INPUT/OUTPUT 

OEA OEe 

L L 
H L 
L H 
H H 

H =HIGH voltage level 
L = LOW voltage level 

An 

INPUT 
(Z) 
(a) 

A=B 

(Z) = HIGH impedance (off) state 

I Bn 

I B=A 
(Z) 
(a) 

INPUT 

(a) = This condition is not allowed due to 
excessive currents. 

PIN CONFIGURATION 

'F242 

August 26, 1985 
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FAST 7 4F242, 7 4F243 
Transceivers 
'F242 Quad Transceiver, Inverting (3-State) 
'F243 Quad Transceiver (3-State) 
Product Specification 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CUR-~~ 
(TOTAL) --- I 

[ 74F242 

74F243 

ORDERING CODE 

PACKAGES 

Plastic DIP 

Plastic S0-14 

NOTES: 

4.3ns 

4.0ns 

31.2mA 

66mA 

COMMERCIAL RANGE _J Vcc=SV ±10%; TA=o 0 c to +10°c 

N74F242N, N74F243N j N74F242D, N74F243D 

1. SO package is surface-mounted micro*miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 

Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
I 

PINS DESCRIPTION 
74F(UL) LOAD VALUE 

I 
HIGH/LOW HIGH/LOW 

I f----_:__ ----
OEA Enable input (active LOW) 1.0/1.67 20µA/1ml\ 

!---· - ~·-----· -·-·-----
OEs Enable input (active HIGH) 1.0/1.67 20µA/1mA 

An, Bn Inputs ('F242) 3.5/1.67 70µA/1mA 
f---· 

An, Bn Inputs ('F243) 3.5/2.67 70µA/1.6mA 

An, Bn Outputs 750/106.7 15mA/64mfl 
L. 

NOTE: 
One (1 .0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F242 'F242 

6-221 853-0356 80217 
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Signetics Logic Procucts Procuct Specification 

Transceivers FAST 7 4F242, 7 4F243 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F243 'F243 'F243 

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

-~--

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

lour Current applied to output in LOW output state 40 mA 

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

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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 Logic Products Product Specification 

Transceivers FAST 7 4F242, 7 4F243 

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

TEST CONDITIONS1 
74F242, 74F243 

PARAMETER UNIT 
Min Typ2 Max 

± 10%Vce 2.4 3.4 v 
Vee= MIN, 

loH = -3mA 
±5%Vee v 2.7 3.4 

VoH HIGH-level output voltage V1L =MAX, 
V1H =MIN ± 10%Vee 2.0 3.0 v 

loH=-15mA 
±5%Vee 2.0 3.0 v 

Vee= MIN, loL = 48mA ± 10%Vee .40 .50 v 
Vol LOW-level output voltage V1L =MAX, 

V1H =MIN loL = 64mA ±5%Vec .40 .55 v 
V1K Input clamp voltage Vee= MIN, 11= l1K -0.73 -1.2 v 

Input current at [ Ao - A3, Bo - 8 3 Vee= 5.5V, V1 = 5.5V 100 µA 
11 maximum input J 

voltage OEA, OEs Vee= o.ov, V1 = 7.0V 100 µA 

l1H 
HIGH-level input current 

Vee= MAX, V1 = 2.7V 20 µA 
for OEA and OE8 inputs only 

l1L 
LOW-level input current 

Vee;= MAX, V1 = 0.5V -1 mA 
for OEA and OE8 inputs only 

lozH Off-state output current 
Vee= MAX, V1H =MIN, Vo= 2.7V 70 µA 

+l1H HIGH-level voltage applied 

lozL Off-state output current, l 'F242 -1..0 mA 
Vee= MAX, V1H = MIN, Vo= 0.5V 

+l1L LOW-level voltage applied J 'F243 -1.6 mA 

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

leeH 22 35 rnA 

'F242 leeL 40 55 mA 

Supply leez 32 45 mA 
Ice current Vee= MAX 

(total) lccH 64 80 mA 

'F243 lecL 64 90 mA 

leez 71 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 Vee"" 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 106, 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. ln any sequence of parameter tests, los tests should be performed last. 

4. Ice is measured with outputs open and transceivers enabled in one direction only, or with all transceivers disabled. 

August 26, 1965 6-223 

6 



Signetics Logic Products Product Specification 

Transceivers FAST 74F242, 74F243 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance procedures outlined in Signetics 

,----- ---

PARAMETER 

----
tplH Propagation delay 
tPHL An, Bn to Bn, An 

tpzH Output enable time 

~- to HIGH or LOW level 
--

F242 

tpHz Output disable time 
tpLz from HIGH or LOW level 

-
tPLH Propagation delay 
tPHL An, Bn to Bn, An 

tpm Output enable time 
tpzL to HIGH or LOW level 

F243 

Ip Hz Output disable time 

~ from HIGH or LOW level 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

App Note 202, "Testing and Specilying FAST ") 

TEST CONDITIONS 

--------···----·---

Waveform 1 

----· 
Waveform 3 

---··-· ··-···"~--------.... --

Waveform 3 ___________ .... 
Waveform 2 

----·--··---·-···-, 
Waveform 4 

-------
Waveform 4 ____________ ... _ .. --

74F242, 'F243 

Min 

TA= +2s0 c 
Vee= +5.0V 

CL= 50pF 
RL= soon 

Typ 
-----·--· 

3.0 4_5 
2.0 3.0 

3.5 6.0 
3.5 6.5 

4.0 7.0 
3.5 6.0 

2.5 4.0 
25 4.0 

2.0 
2.0 5.0 

2.0 4.0 
2.0 4.5 

Max 

6.5 
4_5 

7.5 
9.0 

9.0 
9_5 

5.2 
5.2 

5.7 
7.5 

6.0 
6.0 

TA= o to +10°c 
Vee= +5.0V ± 10% 

CL= 50pF 
RL= soon 

Min Max 

3.0 7.5 
2.0 4_5 

3_5 8.5 
3_5 10.5 

4.0 9.5 
3_5 11.0 

2.0 6.2 
2.0 6.5 

2.0 6J 
2.0 8.5 

2.0 7.0 
2.0 7.0 

UNIT 

ns 

ns 

ns 

ns 

ns 

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

CiE 
OE 

An OR Bn 

Waveform 3. 3·Slate Enable Time To HIGH Level And 
Disable Time From HIGH Level 

Waveform 4. 3-State Enable Time To LOW Level And 
Disable Time From LOW Level 

NOTE: For all waveforms, VM """ 1.5V. 
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Signetics Logic Products 

Transceivers 

TEST CIRCUIT AND WAVEFORMS 

I 
I 

PULSE 
GENERATOR 

vcc 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

IPLZ closed 
lpzL closed 
All other open 

t..._,,7.0V 

I DEFINITIONS 
R, - Load resistor; see AC CHARACTERISTICS for value. 

I 
CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rr = T erminatlon resistance should be equal to Zour 

L---· .. ---· of pulse generators. 

August 26, 1985 

Product Specification 

FAST 7 4F242, 7 4F243 

----tw------... AMP(V) 

i-------tw------1 ov 

VM = 1.5V. 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse. Width l ITLH l ITHL 

74F 3.0V l 1MHz l 500ns 12.sns 12.sns 

-6 -
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Logic Products 

FEATURES 
• Octal bus Interface 
• 3-state buffer outputs sink 64mA 
• 15mA source current 

DESCRIPTION 
The 'F244 is an octal buffer that is ideal 
for driving bus lines or buffer memory 
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 

OE8 la OEb 

L L L 
L H L 
H x H 

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

lb 

L 
H 
x 

(Z) = HIGH impedance (off) state 

PIN CONFIGURATION 

August 26, 1985 

OUTPUTS 

Ya Yb 

L L 
H H 

(Z) (Z) 

FAST 74F244 
Buffer 
Octal Buffer (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F244 4.0ns 53mA 

ORDERING CODE 
.----· 

COMMERCIAL RANGE 
PACKAGES 

Vcc=5V ±10%; TA=o•c to +10°c 

Plastic DIP N74F244N 

Plastic SOL-20 N74F244D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALU[] 

HIGH/LOW HIGH/LOW 

OEa 
3-State output enable input 

1.0/1.67 20µA/1.0~ (active LOW) 

3-State output enable input 
OEb (active LOW) 

1.0/1.67 20µA/1.0mA 

lao - laa. Ibo - Iba Data inputs 1.0/2.67 20µA/1.6mA 

Yao-Yaa. Ybo-Yba Data outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

loO 

•01 

la2 

193 

oe, 

17--1"°--11>--'..:::"°=..3 

1s--1"1--11>--+-'.-.•1'-

11 liEo 
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Signetics Logic 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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
------j 

V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

---------------------- -·-----·- ------------ -~- -----.< 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 "C 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v ! 
VrL LOW-level input voltage 0.8 

:A 1 l1K Input clamp current -18 

loH HIGH-level output current -15 mA 

loL LOW-level output current 64 mA 

TA Operating free-air temperature 0 70 I "C 

6 
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Signetics Logic Products Product Specification 

Buffer FAST 74F244 

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

74F244 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

+10%Vee 2.4 v 
Vee= MIN, 

loH=-3mA 
+5%Vee 2.7 3.4 v 

VoH HIGH-level output voltage V1l =MAX, 
+10%Vee 2.0 v V1H =MIN loH = -15mA 
+5%Vcc 2.0 v 

Vee= MIN, lol = 48mA +10%Vec .35 .50 v 
Vm LOW-level output voltage Vil= MAX, 

V1H= MIN lol = 64mA +5%Vcc .40 .55 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

OEa. OEb -0.7 -1.0 mA 

l1l LOW-level input current lao- las. Vee= MAX, V1 = 0.5V 
-0.6 -1.6 mA 

Ibo - lbs 

lozH 
Off-state output current, 

Vee= MAX, V1H = MIN, VouT = 2.4V 2 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H =MIN, VouT = 0.5V -2 -50 µA 
LOW-level voltage applied 

las Short-circuit output current3 Vee= MAX, Vo= o.ov -100 -150 -225 mA 

lccH 40 60 mA 

Supply Current4 (total) 
i-------1 

Ice ~ Vcc=MAX 60 90 mA 

lccz 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 Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, 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 normat and thereby cause invalid readings in other parameter tests. ln any sequence of parameter tests, los tests should be performed last. 

4. lee is measured with outputs open. 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

74F244 

TA= +2s0 c TA= o to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= +5.0V ± 10% 

UNIT 
Cl= 50pF Cl= SOpF 
RL=soon RL=soon 

Min Typ Max Min Max 

IPLH Propagation delay Waveform 1 2.5 4.0 5.2 2.5 6.2 ns 

tPHL Propagation delay Waveform 1 2.5 4.0 5.2 2.5 6.5 ns 

tpzH Enable to HIGH Waveform 2 2.0 4.3 5.7 2.0 6.7 ns 

tpzL Enable to LOW Waveform 3 2.0 5.0 7.0 2.0 8.0 ns 

tpHz Disable from HIGH Waveform 2 2.0 3.5 6.0 2.0 7.0 ns 

tplz Disable from LOW Waveform 3 2.0 4.0 6.0 2.0 7.0 ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products 

Buffer 

AC WAVEFORMS 

Waveform 1. For Non-Inverting Outputs 

Product Specification 

FAST 74F244 

i5E YM YM 

lpzH)YM 'PHZlf: 
Yn 

_,[_ VoH-0.3V 

DY 

Waveform 2. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

OE -r:-::-,-L-------{::LZ 

Waveform 3. 3-State Output Enable Time to LOW Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, VM = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

•cc 

RL 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLz closed 
lpzL closed 
All other open 

DEFINITIONS 

l....o1.ov 

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

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

of pulse generators. 

August 26, 1985 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Rate} Pulse Width J tTLH J tTHL 

74F 3.0V J 1 MHz I 500ns I 2.5ns J 2.5ns 
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FEATURES 
• Octal bidirectional bus interface 

• 3-State buffer outputs sink 64mA 

• 15mA source current 

• Outputs are placed in Hi·Z state 
during power-off conditions 

DESCRIPTION 
The 'F245 is an octal transceiver featur
ing 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 
1 5mA, producing very good capacitive 
drive characteristics. The device fea
tures an Output Enable (OE) input for 
easy cascading and a Send/Receive (TI 
R) input for direction control. The 3-state 
outputs, Bo - 87, have been designed to 
prevent output bus loading if the power 
is removed from the device. 

PIN CONFIGURATION 

January 4, 1985 

FAST 74F245 
Transceiver 
Octal Transceiver (3-state) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F245 3.Bns 100mA 

ORDERING CODE 

COMMERCIAL RANGE PACKAGES 
Vcc=SV ±10o/o;TA=0°C to +70°C 

Plastic DIP N74F245N 

Plastic SOL-20 N74F245D 

NOTES: 
1. SO package is surlace-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Ao-A7 A Port data inputs 3.5/1.0 70µA/0.6mA 

Bo-B7 B Port data inputs 3.5/1.0 70µA/0.6mA 

OE Output enable input (active LOW) 2.0/2.0 40µA/1.2mA 

T/R Transmit/Receive input 2.0/2.0 40µA/1.2mA 

Ao-A7 A Port data outputs 150/40 3.0mA/24mA 

Bo-B7 B Port data outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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Signetics Logic F'roducts Product Specification 

Transceiver FAST 74F245 

FUNCTION TABLE 

r ~NPUTS _ I IN:~TS/O~-

[-A~ B- INPUTS 
, L , H INPU r B ~A 

L_ 1-1_ L_~ (~) __ _ ~) __ _ 
H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 
(Z) =HIGH impedance "oft" 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.) 

i-------------·- --·- PARAMETER ·74F- ---- -----u;m:--~-

---·------------------ ·----- ---- --+--------
Vee Supply voltage -0.5 to + 7.0 V ---------------- . ----+-----··-· 
V1N Input voltage -0.5 to + 7 .J V 
-~-·-··----·-··-·----------------------·----------f-----------f-----

l1N Input current -30 to + 5 mA 
j--------

r 
Vour --~tage applie~- to outp~t_in HIGH output state -0.5 to +5.5 V 

Current applied to output ~0 -A7 48 --t-·---m-A ____ _ 

lour in LOW output state Bo - ~- I 128 ·--t---r;;:i\--
[_ TA =-o-;;;;!~~~~:;~~e-air_:~~~;;.;-~------------- ---- , ___ o_t_o _7_0 __ -+--_ ~-----

RECOMMENDED OPERATING CONDITIONS :------· ---··------··· --------···-·--· ·---------··- -------··-~;---------- -----

1 PARAMETER f---;;,:;--i--;;~---,-- Max -- UNIT 

p~;--- S~~~ volt~e----------------------t-4.5-- -5.o ---1 =5.5 _ V 

V1H HIGH-level input voltage 2.0 V 
------------------ --+----- -----· 

V1L LOW-level input voltage 0.8 
-----------· ------ --+------+---- --···-

llK Input clamp current -18 
>----------------------- ----------- -t-----

HIGH-level output current 
Ao-A7 -3 

-15 
-----·-------------·---·--·-t----------+-----t------+-·----

loL HIGH-level output current 

Operating free-air temperature 
------

January 4, 1985 
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Transceiver FAST 74F245 

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

,-------PA-R-AM:-T-ER _________ r ______ T_E_ST_C_O_N_D_l_T_IO_N_S_
1 
_____ ~M-in--7-:·:-2-p:_5 __ M_a_x~--u:i~--

r---------------------------+---------------------·-·-+----+----1------ -----· 
Ao-A7 
·-·------

HIGH-level Bo-B7 
---

output voltage 

Vee= MIN, 
V1L =MAX, 
V1H =MIN 

± 10%Vcc 2.4 v 

loH = - 3mA ± 5%Vcc 2.7 3.4 V 
r---------+-------+---+-----+----+- ----

loH = -15mA 
± 10%Vcc 2.0 v 

±5%Vcc 2.0 v !----------------·- --------t-------+--------+-------+----+----+---1----
Ao-A7 Vee= MIN, loL = 48mA ± 10%Vcc .35 .50 v 

V1L =MAX, 
v,H =MIN loL = 64mA ± 5%Vec .40 .55 v 

LOW-level r-------r--·------+----1---+----+-------
output voltage 

f---------------·-'------+------'------'--------f---+----l---+·-----
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 V 

---------------+----+--_,r----t-----< 
Input current at OE, T/R Vee= MAX, V1 = 7.0V 100 µA 
maximum input J ----+--·---------------------+--_,---+----+------·-
voltage Ao -A7, Bo - 67 Vee= 5,5V, V1 = 5.5V 1.0 mA 

HIGH-level input current 
I 11H OE and T /R only 

Vee= MAX, V1 = 2.7V 40 µA 

I 1 LOW-level input current ·- _0_75 -1.2 mA ! IL OE and T /R only Vee = MAX, V1 = 0.5V 

r,-H--Off-stat;~~~~--------+--V-cc_=_M_A_X_,_O_E_=_2_.-0V-, -V-,· =-2-.7-V-------+---- t-~·-+--7-0--+--;;
I ~~~ HIGH-level voltage applied 

~~~~~~e~~~~~~e·-a--p-p-lie-d-----+1-V-c_c_=_M_A_X_,_O_E_=_2_.0_V_,_V_1_=,_0 __ 5-v--------+----+-----+--_-6_0_0_-+ __ µA ___ _ 

Short-circuit ~--+------------- -60 -150 mA 

,__1o_s __ o_u_t_p_u_1_c_u_rr_e_n1_s __ -t1~-;-- Vee= MAX -100 -121245 mmAA 

V1N = 4.5V 85 

Ice 
Supply current (total) -- Vee= MAX ,__v_,N_=_G_N_D--------1----+--1-o_o_,___12_5_+-_m_A ___ _ 

----
z V1N = OE = 4.5V 110 140 mA 

~-----------------~----+-------~-----------~---+----+-----'---~ 
NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are- at Vee= 5V, TA= 25"C. 
3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimii:Eiirlt;:nar11eating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Nole 202, "Testing and Specifying FAST Logic.") 

74F 74F 
·----1 

TA= +25'C TA= Oto +70'C 

PARAMETER TEST CONDITIONS Vee= +s.ov Vee=+ 5.0V ± 10% 
UNIT CL= 50pF CL= 50pF 

RL= soon RL= soon 
---

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.5 3.5 5.5 2.5 6.5 
IPHL An to Bn or Bn to An 2.5 4.0 6.0 2.5 7.0 ns 

lpzH Output enable time Waveform 2 5.0 7.0 8.5 5.0 9.5 
tpzL to HIGH and LOW level Waveform 3 3.5 6.5 8.0 3.5 9.0 

ns 
.. ____, 

IPHZ Output disable time Waveform 2 3.0 4.5 6.5 3.0 7.5 
tpLz from HIGH and LOW level Waveform 3 2.0 4.0 6.0 2.0 7.0 

ns ---NOTE: 
Subtract 0.2ns from minimum values !or SO package. 
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----··-··-·--·-···-·-·------------------------------

Transceiver 

AC WAVEFORMS 
-----·---------·--

Bn, An 

Waveform 1. Propagation Delay Data To Output 

OF..n 

FAST 74F245 

Waveform 2. 3-State Output Enable Time To HIGH 
Level And Output Disable Time From HIGH Level 

Waveform 3. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 
NOTE: ~or al\ waveforms, VM = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit for 3-Slate Ouipu::s 

SWITCH POSITION 

TEST 

lpLz 

tp7L 

All other 

!JFHNITIONS 

SWITCH 

closed 
closed 
open 

n!. ,_,Load resistor; see AC CHARAClT-.:HiSTIG:~ vaiue. 
:...~L ~· Load capacitance includ(':'S jig anrJ vobt~ 1_~apac1tance: 

AC CHAFlACTFHISTl0S tn1 
,..,, l<.:!rminaUvn re<srancr :.-;tiould b;:. ;:quai 

uf pulr~e uenerator:; 

1885 

-··---·-··--·-----·------------~ 

AMP(V) 

-------tw---- ov 

VM"' 1.5V 

Input Pulse Definition 

[
-- I INPUT PULSE REQUIREMENTS 
FAMILY£ __ _ 

__ _ __ _ A~litude Rep. Rate Pulse Width t, t1 

7 4F 3 OV 1 MHz 500ns 2 5ns 2.5ns 
--- ---

------ ---··--------

6-233 
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Logic Products 

FEATURES 
• High speed 8-to-1 multiplexing 
., True and complement outputs 
• Both outputs are 3-State for 

further multiplexer expansion 

DESCRIPTION 
The 'F251 is a logical implementation of 
a single-pole, 8-position switch with the 
state of three Select inputs (So, S1, S2) 
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 
(HIGH 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 ensure 
there is no overlap in the active LOW 
portion of the enable voltages. 

PIN CONFIGURATION 

February 1986 

FAST 74F251 
Multiplexer 
8-lnput Multiplexer (3-State) 
Preliminary Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F251 18ns 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

15mA 

PACKAGES 
COMMERCIAL RANGE 

Vee= sv ± 5%; TA= o•c to +10°c 
Plastic DIP N74F251N 

Plastic S0-16 N74F251D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

lo-11 Data inputs 1.0/1.0 20µA/0.6mA 

So-82 Select inputs 1.0/1.0 20µA/0.6mA 

OE 
3·State output enable input 

1.0/1.0 20µA/0.6mA 
(active LOW) 

Y, y 3-State output 
150/33 3.0mA/20mA 

3-State output inverted 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

7 4 

OE lo 
11 So 

10 81 

Sz 

Vee ... Pin 16 
GND= Pin 8 

3 2 1 

11 lz 13 

6-234 
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Signetics Logic Products 

Multiplexer 

LOGIC DIAGRAM 

Vee= Pin 16 
GND=Pin 8 

( ) = Pin numbers 

FUNCTION TABLE 
,----

OE S2 

H x 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L H 
L H 
L H 
L H 
L H 
L H 
L H 
L H 

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

s, 
x 
L 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
L 
H 
H 
H 
H 

(Z) ~ HIGH impedance (off) state 

February 1986 

So lo 

x x 
L L 
L H 
H x 
H x 
L x 
L x 
H x 
H x 
L x 
L x 
H x 
H x 
L x 
L x 
H x 
H x 

'o 
(4) 

•1 
(3) 

INPUTS 

11 12 

x x 
x x 
x x 
L x 
H x 
x L 
x H 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
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12 

(2) 

13 

x 
x 
x 
x 
x 
x 
x 
L 
H 
x 
x 
x 
x 
x 
x 
x 
x 

13 

(1) 

14 

x 
x 
x 
x 
x 
x 
x 
x 
x 
L 
H 
x 
x 
x 
x 
x 
x 

14 

(15) 

Is 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
L 
H 
x 
x 
x 
x 

Is 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
L 
H 
x 
x 

15 

(14) 

Preliminary Specificotion 

17 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
L 
H 

FAST 74F251 

le 
(13) 

17 

(12) 

OUTPUTS 

y y 

(Z) (Z) 
H L 
L H 
H L 
L H 
H L 
L H 
H L 
L H 
H L 
L H 
H L 
L H 
H L 
L H 
H L 
L H 
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Signetics Logic Products Preliminary Specification 

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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 

+------
l1N Input current 

~" 
mA 

---· 
VouT Voltage applied to output in HIGH output state +Vee v 
louT Current applied to output in LOW output state· 0 mA 

TA Operating free-air temperature range 70 ·c 
-----

RECOMMENDED OPERATING CONDITIONS 
-,---------· 

74F 
PARAMETER !------,-- UNIT 

Min Norn Max 
+----· 

Vee Supply voltage 4.5 5.0 5.5 v 
t--

V1H HIGH-level input voltage 2.0 r--- -- -~-·-~' 

V1L LOW-level input voltage 

v 
0.8 v 

--- ---
l1K Input clamp current -18 mA 

loH HIGH-level output current -3.0 mA 

loL LOW-level output current 
f-----

20 mA 

TA Operating free-air temperature 0 70 ·c 
-~-

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

74F251 
PARAMETER 

HIGH-level output voltage 

TEST CONDITIONS1 

Vee= MIN, V1L = MAX, 
V1H = MIN, loH = MAX 

UNIT 
Min Typ2 Max 

± 10%Vcc 2.5 V 

± 5%Vcc 2.7 3.4 V 
r-------------------+-----------------+------~+-----t----·-t---·-+---~ 

lozH 

lozL 

las 

Ice 

NOTES: 

LOW-level output voltage 

Input clamp voltage 

Input current at 
maximum input voltage 

HIGH-level input current 

LOW-level input current 

Off-state output current, 
HIGH-level voltage applied 

Off-state output current, 
LOW-level voltage applied 

Short-circuit output current3 

Supply current4 (total) 

lcCH 

lecL 

lcez 

Vee= MIN, V1L = MAX, 
V1H = MIN, loL = MAX 

Vee= MIN, 11 = l1K 

Vee= MAX V1 = 7.0V 

Vee= MAX, V1 = 2.7V 

Vee= MAX, V1 = 0.5V 

Vee= MAX, V1H =MIN, Vo= 2.7V 

Vee= MAX, V1H = MIN, Vo= 0.5V 

Vee= MAX 

Vee= MAX 

± 10%Vcc .35 .50 V 

± 5%Vee .35 .50 v 
-0.73 -1.2 v 

100 µA 

1 20 µA 

-0.4 -0.6 mA 

50 µA 

-2 -50 µA 

-60 -80 -150 mA 

15 22 mA 

15 22 mA 

16 24 mA 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, 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, las tests should be performed last 

4. lcc is meaured with Vee= MAX, Select and Data inputs at 4.5V, and OE ground for output HIGH and LOW conditions; Vee= MAX, Data inputs and the OE at 4.5V 
for outputs OFF condition. 
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Multiplexer FAST 74F251 

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

74F2S1 

TA=+2S°C TA= O'C to +70'C 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee=+ s.ov ± 10% 

UNIT CL= SOpF CL= SOpF 
RL= soon RL= soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 2 

4.5 9.6 13 4.5 14 
tPHL Sn to Y 5.0 6.9 9.0 4.0 10 

ns 

tPLH Propagation delay 
Waveform 1 

4.0 5.9 8.0 4.0 9.0 
tPHL Sn to Y 3.2 5.7 7.5 3.2 8.5 

ns 

tPLH Propagation delay 
Waveform 2 

5.5 7.2 9.5 5.5 10.5 
tPHL In to Y 3.7 5.1 6.5 3.7 7.5 

ns 

tPLH Propagation delay 
Waveform 1 

3.0 4.1 5.7 3.0 7.0 
tPHL In to Y 2.0 3.0 4.0 2.0 5.0 

ns 

tpzH Output enable time to HIGH or LOW level 
Waveform 3 

4.0 6.9 9.0 4.0 10 
tpzL OE to Y 3.5 6.0 8.0 3.5 9.0 

ns 

tpzH Output enable time to HIGH or LOW level 
Waveform 4 

3.0 5.4 7.0 3.0 8.0 
tpzL OE to Y 3.5 6.4 8.5 3.5 9.5 

ns 

tpHz Output disable time from HIGH or LOW level 
Waveform 3 

3.0 5.0 6.5 3.0 /!) 

tpLz OE to Y 2.0 3.2 4.5 2.0 b.b 
Fl~· 

tpHz Output disable time from HIGH or LOW level 
Waveform 4 

3.0 4.7 6.0 3.0 7.0 

tPLZ OE to Y 2.0 3.5 4.5 2.0 5.5 
ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

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

OE VM YM Qi ~VM {:=LZ ;PZL-

IPZH}VM 'PHZk: 3.SV 
V OR i VM 

Y ORY 

_LVoH-0.3V 

ov 

Waveform 3. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

Waveform 4. 3-State Enable Time To LOW Level And 
Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.5V. 
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Multiplexer 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

!pLz closed 
lpzL closed 
All other open 

DEFINITIONS 

~7.0V 

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

see AC CHARACTERISTICS for value. 
Rr ==Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

Preliminary Specification 

FAST 74F251 

VM=1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. Rate I Pulse Width I tTLH I tTHL 

74F 3.0V J 1 MHz J 500ns J 2.5ns J 2.5ns 
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FEATURES 
• 3-State outputs for bus interface 

and multiplex expansion 
• Common Select inputs 
• 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 (S0, S1). When 
the individual Output Enable (Eo8 , Eobl 
inputs of the 4-input multiplexers are 
HIGH, the outputs are forced to a HIGH 
impedance (HIGH Z) state. 

The 'F253 is the logic implementation of 
a 2-pole, 4-position switch; the position 
of the switch being determined by the 
logic levels supplied to the two Select 
inputs. 

All but one device must be in the HIGH 
impedance state to avoid high currents 
exceeding the maximum ratings, if the 
outputs of the 3-State devices are tied 
together. Design of the Output Enable 
signals must ensure that there is no 
overlap. 

PIN CONFIGURATION 

So 
•ab 

February 22, 1985 

FAST 74F253 
Multiplexer 
Dual 4-lnput Multiplexer (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F253 7.0ns 12mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V ± 10%; TA= 0°C to +70°C 

Plastic DIP N74F253N 
----1 

Plastic S0-16 N74F253D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

loa - l3a Port A data inputs 1.0/1.0 20µA/0.6mA 

lob - l3b Port B data inputs 1.0/1.0 20µA/0.6mA 

So, 81 Common select inputs 1.0/1.0 20µAI0.6mA 

OEa 
Port A output enable input 

1.0/1.0 20µA/0.6mA 
(active LOW) 

OEb 
Port B output enable input 

1.0/1.0 20µAI0.6mA 
(active LOW) 

Ya, Yb 3-State outputs 150/33 3.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

1 6 s 4 

OEa lo11 l1a •2a 

14 So 

S1 

Vee =Pin 16 
GND =Pin 8 

v. 

•aa 

10 11 12 13 16 

1ob l1b l2b l3bOEb 

v, 

6-239 
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Signetics Logic Products 

Multiplexer 

LOGIC DIAGRAM 

oe. loa l1a 129 
(1) (6) (5) (4) 

Vee• Pin 16 
GND =Pin 8 

6Eb 
(15) 

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

Product Specification 

FAST 74F253 

FUNCTION TABLE 

INPUTS OUTPUT 

So S1 lo 11 12 13 OE y 

x x x x x x H (Z) 
L L L x x x L L 
L L H x x x L H 
H L x L x x L L 
H L x H x x L H 
L H x x L x L L 
L H x x H x L H 
H H x x x L L L 
H H x x x H L H 

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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 

V1N Input voltage -0.5 to +7.0 v 

i1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

louT Current applied to output in LOW output state 48 mA 

TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 
r----

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 

V1L LOW-level input voltage 0.8 v 

i1K Input clamp current -18 mA 

loH HIGH-level output current -3 mA 

ioL 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 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, v,L =MAX, ± 10%Vcc 2.4 v 
VoH HIGH-level output voltage 

v,H = MIN, loH = MAX v + 5%Vcc 2.7 3.4 

Vee= MIN, V1L =MAX, ± 10%Vcc .35 .50 v 
Vm LOW-level output voltage 

V1H = MIN, laL = MAX ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 1, = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, v, = 7.0V 100 µA 
input voltage 

f---
l1H HIGH-level input current Vee= MAX, v, = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

lozH 
Off-state output current, 

Vee MAX, V1H =MIN, Vo= 2.4V 2 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current 

Vee= MAX, V1H = MIN, Vo= 0.5V -2 -50 µA 
LOW-level voltage applied 

las Short-circuit output current3 Vee= MAX -60 -80 -150 mA 

lccH OEn = GND; Sn = In= 4.5V 10 16 mA 
f---

Ice Supply current (total) lccL Vee= MAX OEn = Sn= In= GND 12 23 mA 
j----

lccz OEn = 4.5; In = Sn = 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 Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, 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 (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic.") 

1--- 74F253 

TA= +2s0 c TA= o·c to +1o·c 
PARAMETER TE ONDITIONS Vee= +s.ov Vee=+ 5.0V ± 10% 

UNIT 
CL= 50pF CL= 50pF 

ST C 

RL =soon RL =soon 

--
Min Typ Max Min Max 

---- +-------
tPLH Propagation delay 

tPHL Data to output 
Wav eform 1 

3.0 4.5 7.0 3.0 7.5 
3.0 5.0 7.0 3.0 8.0 

ns 

tPLH Propagation delay 

tPHL Select to output 
eform 1 

4.5 7.5 10.5 4.5 11.0 
5.0 8.5 11.0 4.5 12.0 

ns Wav 
------ - -·· 

tpzH Output enable time to HIGH level Wav eform 2 3.0 6.5 8.0 3.0 9.0 ns 
-~----t----r----

tpzL Output enable time to LOW level Wav eform 3 3.0 6.5 8.0 3.0 9.0 ns 
-·- -------+--

tpHz 
Output disable time from HIGH 

Wave 
level 

2, Waveform 3 2.5 3.5 5.0 2.0 6.0 ns form 

t---

tpLz 
Output disable time from LOW 

Wave 
level 

3, Waveform 4 2.0 3.0 5.0 1.5 6.0 ns form 
_____ _L__ -----

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Multiplexer 

AC WAVEFORMS 

Waveform 1. Propagation Delay 
Data And Select To Output 

FAST 74f253 

Wa.velorm 2. 3-State Otilpul Enab!e Time To HIGH Level 
And Output Dl£1eble Time From HIGH level 

I 
Waveform 3. 3-State Output Enable Time To LOW Level And Output Disable Time Fro·-"'·-··-l-·O-W-1.e_v_e_l _____ _J 

NOTE: f-or all waveforms, VM = 1.5V. 
~-------------·-------· ----·-·--·---·--··'"-· 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST 

tpLz 
lpzL 
All other 

DEFINITIONS 

SWITCH 

closed 
closed 
open 

'L-o1.ov 

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

see AC CHARACTERISTICS for value. 
RT= Termination resistance should be eq·Jal to Zour 

of pulse generators. 
~------------·-------------· ----· 
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VM·· ~ 

10% 

. iTHL(lfl··i=·-----· AMP lVl 
00%· 

-----tw------··-·· ov 

VM= 1.SV 

Input Pulse Definition 
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Signetics 

Logic Products 

FEATURES 
• Combines dual demultiplexer and 

8-bit latch 

• Serial-to-parallel capability 

FAST 74F256 
Latch 
Product Specification 

TYPE 

74F256 

TYPICAL PROPAGATION 
DELAY 

7.0ns 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

28mA 

• Output from each storage bit ORDERING CODE 
available 

• Random (addressable) data entry 
• Easily expandable 
• Common Clear input 
• 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 

Ao 

A1 

Da 

Ooa 

01a 

02a 

Oaa 

GND 

August 26, 1985 

Vee 
MR 
e 
Db 

03b 

02b 

01b 

Oob 

PACKAGES 
COMMERCIAL RANGE 

Vee= sv ± 10%; TA= 0°C to +70°C 

Plastic DIP N74F256N 

Plastic S0-16 N74F256D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE I 

HIGH/LOW HIGH/LOW , 

Da, Db Port A, side B data inputs 1.0/1.0 20µA/0.6mA 
--j 

Ao, A1 Address inputs 1.0/1.0 20µA/0.6mA 

E, MR Enable, master reset inputs 1.0/1.0 20µA/0.6mA 

Ooa-Osa Port A outputs 50/33 1mA/20mA 

Oob-Osb Port B outputs 50/33 1mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

13 

14 
a. 

Ao 

A1 

15 MR 
Ooa 01a 021 03a 

9 10 11 12 

Vee .. Pin 16 
GND=Pin 8 

6-243 853-0359 80217 
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Slgnetics Logic Products 

Latch 

LOGIC DIAGRAM 

o. (3in,, 
-i> ~ 

v 

Ao 
I'll.. ... 

1s1t---' 
a,. 

A1 
121l ... 

""" "" ... ... ,... 

MODE SELECT- FUNCTION TABLE 

OPERATING INPUTS 

MODE MR E 

Master reset L H 

Demultiplex L L 
(active HIGH L L 
decoder L L 
when D= H) L L 

Store 
H H 

(do nothing) 

H L 
Addressable H L 
latch H L 

H L 

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

D 

x 
D 
d 
d 
D 

x 

d 
d 
d 
D 

Ao A, 

x x 
L L 
H L 
L H 
H H 

x x 

L L 
H L 
L H 
H H 

iii 
(151 

Go 

L 

Q=D 
L 
L 
L 

qo 

Q=d 
qo 
qo 
Oo 

o. 

(13l 
~ 

t:::[)o--, 

(91t-

Oo• 

OUTPUTS 

G1 G2 

L L 

L L 
Q=d L 

L Q=d 
L L 

q, q2 

q, q2 
Q=d q2 

q, Q=d 
a, 02 

d = HIGH or LOW data one set-up time prior to the LOW-to-HIGH Enable transition. 

Q3 

L 

L 
L 
L 

Q=D 

q3 

q3 
"q3 

q3 
Q=D 

q = Lower case letters indicate the state of the referenced output established during the last cycle in which it 
was addressed or cleared. 
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(11) t---J 
a,. 

Product Spec~ication 

FAST 74F256 

1121t--

03b 

To eliminate the possibility of entering errone
ous data in the latches, the enable should be 
held HIGH (inactive) while the address lines 
are changing. In the dual 1-of-4 decoding or 
demultiplexing mode (MR = E = LOW), ad
dressed outputs will follow the level of the D 
inputs, with all other outputs LOW. In the 
Master Reset mode, all outputs are LOW and 
unaffected by the Address and Data inputs. 



Signetics Logic Products Product Specification 

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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1l LOW-level input voltage 0.8 v 
l1K 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 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, Vil= MAX, ±10%Vee 2.5 v 
VoH HIGH-level output voltage 

V1H = MIN, loH = MAX ±5%Vec 2.7 3.4 v 

Vee= MIN, Vil= MAX, ± 10%Vce .35 .50 v 
Vol LOW-level output voltage 

V1H = MIN, lol = MAX ±5%Vec .35 .50 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 1 20 µA 

Ill LOW-level input current Vee= MAX, v, = 0.5V -0.4 -0.6 mA 

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

} lecH 21 42 mA 
Ice Supply current (total) Vee= MAX 

•eel 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. All typical values are at Vee = 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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 sequences of parameter tests, las tests should be performed last. 
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Latch FAST 74F256 

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

1- --~ 74F256 

TA= +25'C TA= O'C to +70'C 

PARAMETER TEST CONDITIONS Vee= +5.0V Vee=+ 5.0V ± 10% 
UNIT 

CL= 50pF CL= 50pF 
RL = 500.11 RL = 500.11 

f----
Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 2 

5.0 7.0 9_5 5.0 10.0 
IPHL Dn to On 3.0 5.0 7.0 2.5 7.5 

ns 

f---
tPLH Propagation delay 

Waveform 1 
6.0 8.0 10.5 6.0 12.0 

lPHL E to On 3.0 5.0 7.0 3.0 7.5 
ns 

IPLH Propagation delay 
Waveform 3 

5.0 10.0 14.0 5.0 14.5 
tPHL An to On 4.5 8.5 9.5 4.0 10.0 

ns 

r-----~------

lPHL 
Propagation delay 

Waveform 4 5.0 7.0 9.0 4.5 10.0 ns 'MR' to On 
~--------~----~-------· 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F256 

TA= +25'C TA= O'C to +70'C 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +5.0V ± 10% 

UNIT 
CL= 50pF CL= 50pF 
RL= 500.11 RL= 500.11 

Min 
!------

Typ Max Min Max 

t5 (H) Set-up time, HIGH or LOW 
Waveform 5 

3.0 3.0 
t5 (L) Dn to E 6.5 7.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 5 

0 0 
tn(L) Dn to E 0 0 

ns 

ls 
Set-up time, HIGH or LOW 

Waveform 6 2.0 2.0 ns 
An to E1 

lg 
Hold time, HIGH or LOW 

Waveform 6 0 0 ns 
An to E2 

tw E pulse width Waveform 1 7.5 8.0 ns 

lw MR pulse width Waveform 4 3.0 3.0 ns 

NOTES: 
1. The Address to Enable set-up time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the correct latch is addressed and 

the other latches are not affected. 
2. The Address to Enable hold time is the time before the LOW-to-H!GH 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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f'r<1duct Specification 

Latch FAST 7 4F256 

AC WAVEFORMS 

I 
I 

I 

\Vav~fnnn 1. Pu·{!foag.rd~r;;?~ n,,~;,~:':i l:'.n•lh~e To 
Output And Enabl<l p,,,h,,e Wi<.!111 

W"''e!m·m 2. Propagation Delay Data To Output 

\---•w---1 
---i r------

-~M lVM 
!--·- ··:.=:-! 
~ 

Waveform 4. Master Reset To Output Delay 
And Master Reset Pulse Width 

Wavefoo·m <l. Address Set-up And Hold Times 
:.!JV. 

for ?redictable ::"Jl.<tr.:.it po:;rformance. 

l 

'--------·--·--···- -------~-·-·---------··----- ------------~ 
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Latch 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Your 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

.--
1 

Product Specification 

FAST 74F256 

AMP(V) 

---tw---- ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 1----~---~----~--~---.. 

Amplitude Rep. Rate Pulse Width tTLH trHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 
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Logic Products 

FEATURES 
• Multifunction capability 
• Non-inverting data path 
• 3-State outputs 
• See 'F258A for inverting version 

DESCRIPTION 
The 'F257 A 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 10 inputs are selected 
when the Select input is LOW and the 11 
inputs are selected when the Select 
input is HIGH. Data appears at the 
outputs 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 imped
ance "off" state when the Output En
able 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. Design of the output enable 
signals must ensure that there is no 
overlap wheri outputs of 3-state devices 
are tied together. 

PIN CONFIGU~ATION 

August 26, 1985 

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 CODE 

COMMERCIAL RANGE PACKAGES 
Vcc=5V ±10%; TA=o·c to +10°c 

Plastic DIP N74F257N 

Plastic S0-16 N74F257D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

lon.l1n Data inputs 1.0/1.0 20µA/0.6mA 

s Common select input 1.0/1.0 20µA/0.6mA 

OE Enable input (Active LOW) 1.0/1 .0 20µA0.6mA 

Ya-Yd Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

•• 2 • 11 10 14 13 

OE '•• '•• '•• '•• ... '•• ... '•• 

v. •• •• •• 
12 

Vee .. Pin 16 
GNO• Ptn 8 
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LOGIC SYMBOL (IEEE/IEC) 

15 MUX 
EN 

G1 

'V 

12 

853-0360 80218 



Signetlcs Logic Products 

Data Selector/Multiplexer 

LOGIC DIAGRAM 

Oil lo. '11 'Ob '1b 
(15) (2). (3) (5) (8) 

Vee =Pin 16 
GND=Pin 8 

10c l1c 'Gd l1d 
(11) (10) (14) (13) 

FUNCTION TABLE 

OE 

H 
L 
L 
L 
L 

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

INPUTS 

s 
x 
H 
H 
L 
L 

(Z) - HIGH impedance (off) state 

Product Specification 

FAST 74F257A 

OUTPUT 

lo 11 y 

x x (Z) 
x L L 
x H H 
L x L 
H x H 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 48 mA 

TA Operating free-air temperature range o to 70 •c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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 
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Data Selector /Multiplexer FAST 74F257A 

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

74F257A 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.4 v 
VoH HIGH-level output voltage V1L = MAX, loH = MAX 

V1H =MIN, ±5%Vcc 2.7 3.4 v 
Vee= MIN, ±10%Vcc .35 .50 v 

Vol LOW-level output voltage V1L =MAX, loL = MAX 
V1H =MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

lozH 
Off-state output current, 

Vee= MAX, V1H = MIN, Vo= 2.4V 2 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current 

Vee= MAX, V1H = MIN, Vo= 0.5V -2 -50 µA 
LOW-level voltage applied 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

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

lccH 9.0 15.0 mA 

Supply current4 (total) 
r---

Ice lccL Vee= MAX 14.5 22.0 mA 
r---

lccz 15.0 23.0 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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, las tests should be performed last. 

4. Measure Ice with all outputs open and inputs grounded. 

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

74F257A 

TA= +25°C TA= 0 to +70°C 

PARAMETER TEST CONDITIONS Vee= +5.0V Vee=+ 5.0V ± 10% 
UNIT 

CL= 50pf CL= 50pf 
RL= soon RL=soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

3.0 4.5 6.0 3.0 7.0 
tpHL Ina. lnb to Y n 2.0 3.5 5.0 2.0 6.0 

ns 

tPLH Propagation delay 
Waveform 1 

5.5 7.5 9.5 5.0 10.5 
tPHL S to Yn 4.0 5.5 7.0 4.0 8.0 

ns 

tpzH Output Enable time to Waveform 2 4.5 6.5 7.5 4.5 8.5 
tpzL HIGH or LOW level Waveform 3 4.5 6.0 7.5 4.5 8.5 

ns 

tpHz Output Disable time Waveform 2 2.0 4.0 5.5 2.0 6.0 
tpLZ from HIGH or LOW Waveform 3 2.0 3.5 5.5 2.0 6.0 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Data Selector /Multiplexer FAST 74F257A 

APPLICATIONS 

74F139 

., ______________ _, 

~--+---------..+---------.-1------------, 
WORDG WORDH WORD A WORDS WORDC WORD D WORDE WORDF ____._...... ____...._.., ,._...._.... 

--------<~--1----------ol~-+---------ol~-+--------+--f--}~=~~aus 

AC WAVEFORMS 

August 26, 1965 

Waveform 1. Propagation Delay 
Data And Select To Output 

iiE 

tj.. t~ ... 
y 

OV 

Waveform 2. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

Waveform 3. 3-State Enable Time To LOW Level And Disable Time From LOW Level 
NOTE: For all waveforms, VM = 1.5V. 
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Data Selector /Multiplexer 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

RL 

Test Circuit For 3·State Outputs 

SWITCH POSITION 

TEST SWITCH 

lpzH open 

lpzL closed 
Ip Hz open 
lpLZ closed 

DEFINITIONS 

~7.0V 

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

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

of pulse generators. 

August 26, 1985 

Product Specification 

FAST 74F257A 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. RateJ Pulse Width l trLH l trHL 

74F 3.0V J 1 MHz J 500ns J 2.5nsJ 2.5ns 

6 -
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Logic Products 

FEATURES 
• Multifunction capabllity 
• Non-inverting data path 

• 3-State outputs 
•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 
(SJ. The Ion inputs are selected when the 
Select input is LOW and the 11n inputs 
are selected when the Select input is 
HIGH. Data appears at the outputs in 
true (non-inverted) form from the select
ed 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 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 to
gether. 

PIN CONFIGURATION 

August 26, 1985 

FAST 7 4F258A 
Data Selector /Multiplexer 
Quad 2-Line To 1-Line Data Selector/Multiplexer (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F25BA 3.5ns 14mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vcc=SV ±.5%; TA=O'C to +70'C 

Plastic DIP N74F258AN 

Plastic S0-16 N74F258AD 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Data inputs 1.0/1.0 20µA/0.6 mA 

Common select 
1.0/1.0 20µA/0.6mA 

input 
s 

Ena_ble input 1 _011 _0 2oµA/0.6mA 
(active Low) 

f---------+-----------+-----·------+--·-·------1 
Ya-Yd Data outputs 50/40 1.0mA/24mA 

>---------+--------~-----· 
NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and O.SmA in the LOW state. 

Design of the ouiput signals must 
ensure that there is no overlap when 

LOGIC SYMBOL 

15 2 6 11 10 14 13 

s 

Vee =Pin 16 
GND= Pin 8 

12 

6-254 

outputs of 3-State devices are 
tied together. 

LOGIC SYMBOL (IEEE/IEC) 

15 
EN 

01 

MUX 
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Slgnetlcs Logic Products 

Data Selector /Multiplexer 

LOGIC DIAGRAM 

I Ci 

Vee =Pin 16 
GND'"' Pin 8 

(15) 

loo 
(2) 

l1a lob l1b 'oc 
(3) (5) (6) (11) 

l1c 'od l1d 

(10) (14) (13) 

Product Specification 

FAST 7 4F258A 

FUNCTION TABLE 

OUTPUT SELECT 
ENABLE INPUT 

OE s 
H x 
L H 
L H 
L L 
L L 

H - HIGH voltage level 
L • LOW voltage level 
X - Don't care 

DATA 
INPUTS 

lo 11 

x x 
x L 
x H 
L x 
H x 

(Z) - HIGH impedance (off) state 

OUTPUTS 

y 

(Z) 
H 
L 
H 
L 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 \o +7.0 v 
l1N Input current -30 to +5 mA 

Vaur Voltage applied to output in HIGH output state -0.5 to +5.5 v 
lour Current applied to output in LOW output state 48 mA 

TA Operating free-air temperature range Oto 70 'C 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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 

August 26, 1985 6-255 
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Signetics L9Qic Pr~cts Product Specification 

Data $elector /Multiplexer 
, ' .. ' . ' 

FAST 7 4F258A 

DC ELECTRICAL. CHARACTERISTICS 

74F258A 
PAF!ANUi:TER TEST CONDITIONS1 UNIT 

Min Typ2 Max 
,·. 

Vee= MIN, V1L = MAX, ±10%Vcc 2.4 v 
VOH • HIGH-level output voltage 

V1H = MIN, loH = MAX.: v ±5%Vcc ~ 2.7: 3.4 

Vee"' MIN, V1L =MAX, ±10%Vee 0.35 0.5 v 
Vol LOW-18vel output· voltage 

V1H = MIN, loL = MAX . ±5%Vee 0.35 0.5' v 

V1K · lrlput clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
. -er. ~ 

loi;H 
Off,state ·outpµt current, 

Vee= MAX, V1H = MIN, Vo= 2.7V 50 µA 
.HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H = MIN, Vo= 0.5V -50 µA 
LOW-level voltage applied 

11 
Input current al maximw:n 

Vee= MAX, 1/1=1.ov 100 µA 
input voll!lge 

l1H HIGH-level input .currenr Vee= MAX, V1=2.7V 1 20 µA 

iiL LOW-level input current Vee= MAX, Vi= 0.5V -0.4 -0.6 mA 

los Short-circuit· output current3 Vee= MAX -60 -80 -150 mA 

leeH 8.5 11.5 mA 
Supply current t------1 

l(;c leeL Vec=MAX 17.0 23.0 mA 
(total) r-:----i 

lcez 16.0 22.0 mA 
.__ 
NOTES: 
1,·. F01 Co.nt!~ons· · snown as MIN or ~AX, use the appropriate value speci~ied under recommended. operating conditions for t~e applicable type~ 
2 . .l\1(1yp;pai v~lues al'$ at Vcc=5V, T:>.=25°C. · · 
i,l. Not n:io/e·.ttiari.one QUtput ~ho.Old be shorted at a time. For testing lqs. the use of high-speed test apparatus ~nd/or sample-and-hold techniques are preferable in 

or.~~r. ~:mintmtz~ il'l~~m~ heating ~n~ more accurately ref!e~t operational values. Otherwis~. pr_olonged shorting of a HIGH ou:q>ut may raise the chip temperature 
\'Vefl .. ~v~ nOrmal and ·ttiereby ca~a:e· in¥aljd re.a.dings in other parameter tests. In anr sequence of parameter tests, los te~ts should be performed last. 

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

74F258A 
' 

·' TA=+2s·c TA=o·c to +10°c 

' PA.RAMETER 
TEST Vee= +5.0V Vee;= +5.0V ± 10% 

UNIT 
CONDITIONS CL= 50pF CL= 50pF 

RL=soon RL=soon 

Min Typ Max ·Min Max 

tPLH Propa~ation · del;;iy Waveform 1 
'3.0 4.5 6.0 2.5 7.0 

IPHL ln:\p. ·n 1.0 2.5 4.0 1:0 4.5 
ns 

IPLH · Propagati~n delay 
Waveform 1 

3.5 6.5 8.0 3.5 9.0 
tPHL s to Vn · 2.5 6.0 8.0 2.5 9.0 

ns 

IPZH · oijlpu't en!i.ble time ' Waveform 2 4.0 6.0 7.5 3.5 8.5 

tpzL. tJ'> HIGH or 1,.0W 1.evel Waveform 3 4.0 5.5 7.5 3.5 8.5 
ns 

tpHz. 
I 

Qutput di!l8ble time · , Waveform 2 2.0 3.5 5.5 2.0 6.5 
tpLz from. Hl'Gf:l .o.~ ~ow ,level. Waveform 3 2.0 3.5 5.5 2.0 6.0 

ns 

NOTE: , ., 
Subtract o.~ns from minimum values fpr SO package. 
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Signetics Logic Products 

Data Selector /Multiplexer 

AC WAVEFORMS 

Waveform 1. Propagation Delay Data (lnl. Select (S) To 
Output (Ynl 

Product Specification 

FAST 74F258A 

Waveform 2. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

Waveform 3. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, VM = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

Test Circuit For 3-State Outputs 

SWITCH POSITION 
;--

TEST SWITCH 

lpLz closed 
lpzL closed 
All other open 

DEFINITIONS 

'L..o7.ov 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour of pulse 

generators. 

ITHL(lt) 

ITLH(lr) 

ITLH(lr) 

ITHLllfl 

t+------tw----

VM"' 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

AMP (V) 

ov 

FAMILY f-----~---~----~r--~---l 
Amplitude Rep. Rate Pulse Width ITLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 

'------------------------------------------------------·-·-
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Logic Products 

FEATURES 
• Combines demultiplexer and 8-bit 

latch 

• Serial-to-parallel capability 
• Output from each storage bit 

available 
• Random (addressable) data entry 
• Easily expandable 

• Common Clear input 
• Useful as a 1-of-8 active HIGH 

decoder 

DESCRIPTION 
The 'F259 addressable latcl1 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 unalfected by the Data or Ad
dress inputs. 

To eliminate the possibility of entering 
erroneous data in the latches, the en-

PIN CONFIGURATION 

August 26, 1985 

FAST 74F259 
Latch 
8-Bit Addressable Latch 
Product Specification 

TYPE 

ORDERING CODE 

NOTES: 

PROPAGATION 
DELAY 

7.5ns 

1. SO package is surface-mounted micro-mfniature D!P. 

TYPICAL SUPPLY CURRENT 

35mA 

2, For information regarding devices processed to Military Specifica.tf0ris, see the Siqnetics Military Pmducts 
Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA i111 the HIGH state an.j 0.6mA in the l_OW state. 

able should be held HIGH (inactive) with a'I other outputs LOW. in the Ma;.;ter 
while the address lines are changing. In Rosol mode, all outputs are LOVd and 
the 1-of-8 decoding or demultiplexing unallected by the Address and Data 
mode (MR = E = LOW), addressed out- inputs. 
puts will follow the level of the D inputs, 

LOGIC SYMBOL LOGIC SYMBOL (IEIEE!IEC) 1--- -------

I 13 

14-

15 

0 

I 

~~..--..~...-. ....... ~ ....... _,..~.-~.,..~I I 

MR 
Oo o, o, 03 04 05 Q~ 

10 11 

L 
l 
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Signetics Logic Products 

Latch 

LOGIC DIAGRAM 

Vee= Pin 16 
GNO =Pin 8 

( ) = Pin numbers 

MODE SELECT - FUNCTION TABLE 

OPERATING MODE 

Master Reset 

Demultiplex 
(active HIGH decoder 
when D = H) 

Store (do nothing) 

Addressable latch 

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

MR 

L 

L 
L 
L 

L 

H 

H 
H 
H 

H 

INPUTS 

E D Ao 

H x x 
L d L 
L d H 
L d L 

L d H 

H x x 
L d L 
L d H 
L d L 

L d H 

A1 A2 Oo 

x x L 

L L Q=d 
L L L 
H L L 

H H L 

x x Qo 

L L Q=d 
L L Qo 
H L Qo 

H H Qo 

d ~-=,HIGH or LOW data one set-up time prior to the LOW-to-HIGH Enable transition. 

Product Specification 

FAST 74F259 

OUTPUTS 

01 02 03 04 Os Os 07 

L L L L L L L 

L L L L L L L 
Q=d L L L L L L 

L Q=d L L L L L 

L L L L L L Q=d 

Q1 Q2 Q3 Q4 Qs Qs Q7 

Q1 Q2 Q3 q4 q5 Q6 q7 
Q=d Q2 q3 q4 q5 Q6 q7 

Q1 Q=d q3 q4 Qs Q6 q7 

Q1 Q2 q3 q4 q5 Q6 Q=d 

q = Lower case letters indicate the state of the referenced output established during the last cycle in which it was addressed or cleared. 

August 26, 1985 6-259 
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Signetics Logic Products Product Specification 

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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

Your Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
.___'!1H HIGH-level input voltage 2.0 v 

V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -1 mA 

IOL 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 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ± 10%Vce 2.5 v 
VaH HIGH-level output voltage V1L = MAX, loH = MAX 

V1H =MIN, ±5%Vcc 2.7 3.4 v 
Vee= MIN, ± 10%Vec .35 .50 v 

Vol LOW-level output voltage V1L = MAX, loL = MAX 
V1H =MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at 

Vee= MAX, V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

las Short-circuit output current3 Vee= MAX -60 -90 -150 mA 

1ieeH 24 46 mA 
Ice Supply current (total) Vee= MAX 

JiccL 37 75 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, 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. ln any sequence of parameter tests, las tests should be performed last. 
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Signetics Logic Products Product Specification 

Latch FAST 74F259 

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

74F259 

TA= +25'C TA= O'C to +70'C 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= +5.0V ± 10% 

UNIT 
CL= 50pF CL= 50pF 

I RL =soon RL =soon 

Min Typ Max Min Max 

IPLH Propagation delay 
Waveform 2 

5.0 7.0 9.0 5.0 10.0 
IPHL D to On 3.0 5.0 7.0 2.5 7.5 

ns 

IPLH Propagation delay 
Waveform 1 

6.0 8.0 10.5 6.0 12.0 
IPHL E to On 3.0 5.0 7.0 3.0 8.0 

ns 

lPLH Propagation delay 
Waveform 3 

5.0 10.0 14.0 5.0 14.5 
lPHL An to On 4.0 8.5 9.5 4.0 10.0 

ns 

lPHL 
Propagation delay 

Waveform 4 5.0 7.0 9.0 4.5 10.0 ns 
MR to On 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F259 

TA= +25'C TA = O'C to + 70'C 

PARAMETER TEST CONDITIONS Vee= +s.ov Vee=+ 5.0V ± 10% 
UNIT 

CL= 50pF CL= 50pF 
RL =soon RL =soon 

Min Typ Max Min Max 

t8(H) Set-up time, HIGH or LOW 
Waveform 5 

3.0 3.0 
18 (L) D to E 6.5 7.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 5 

0 0 
th(L) D to E 0 0 

ns 

Is 
Set-up time, HIGH or LOW 

Waveform 6 2.0 2.0 ns 
An to E1 

lg 
Hold time, HIGH or LOW 

Waveform 6 
An to E2 0 0 ns 

lw E pulse width Waveform 1 7.5 8.0 ns 

lw MR pulse width Waveform 4 3.0 3.0 ns 

NOTES: 

I 

1. The Address to Enable set-up time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the correct latch is addressed and 
the other latches are not affected. 

2. The Address to Enable hold time is the time after 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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Signetics Logic Products 

latch 

AC WAVEFORMS 

Dn 

•w •w 

E VM 

Dn 

IPHLiVM IPLH}VM 

Waveform 1. Propagation Delay Enable To Output And 
Enable Pulse Width 

Waveform 3. Propagation Delay Address To Output 

D 

Dn 

Waveform 5. Data Set-up And Hold Times 

An 

Product Specification 

FAST 74F259 

Waveform 2. Propagation Delay Data To Output 

Waveform 4. Master Reset To Output Delay And Master 
Reset Pulse Width 

'• 

Waveform 6. Address Set-up And Hold Times 
NOTE: For all waveforms, VM = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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FAST 74F259 

TEST CIRCUIT AN[) WAVEFORMS 

I 

10% 10% 
~- -· ov 

f... ITHUlt) ITLH(lr)~ 

ITHl(lfi- t t.-----------9-0-3 -.i- - - - - AMP (VI 

VM 
I 

- -tw--·-····- --- --l rno,a ov 

ITLH(lr) 

VM = 1.5V 

Input Pulse Definition 

- ---~- -·---~------------_-_ ----------_-.. ---l 
INPUT PULSE REQUIREMENTS 

F;:~ ~;;~J:tf~~~~ru~~~~f ,~n~~;J~~~~ 

6 
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Logic Products 

FUNCTION TABLE 
INPUTS 

A B c D 

H x x x 
x H x x 
x x H x 
x x x H 

l x x x x 
L L L L 

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

E 

x 
x 
x 
x 
H 
L 

OUTPUT 

y 

L 
L 
L 
L 
L 
H 

PIN CONFIGURATION 

January 4, 1985 

FAST 74F260 
Gate 
Dual 5-lnput NOR Gate 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F260 3.5ns 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

6mA 

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V ± 10%; TA= 0°c to +10°c 

Plastic DIP N74F260N 

Plastic S0-14 N74F260D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A-E Data inputs 1.0/1.0 20µA/0.6mA 

y Data outputs 50/33 1mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1~A 2 B 

3 c '!/ 5 
12 D 
13 E 

.. 1 

BWA 9 B 
10 c y 6 
11 D 
4 E 
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Signetics Logic Products Product Specification 

Gate FAST 74F260 

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

PARAMETER 74F UNIT 

V cc Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to + 7.0 v 
!11-.J Input current -30to+5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temper ature range 0 to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

~ ·····~·------· 
Vee Supply voltage 4.5 

74F 
UNIT 

Norn Max 

5.0 5.5 v 
Min 

1-------·-----------------------+-----r-----+-----1-------1 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 

iiK Input clamp current -18 mA 
-------

ioH HIGH-level output current -1 mA 

ioL LOW-level output current 20 mA 

L_ TA Operating free-air temperature 0 70 ·c _J 

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

I PARAMETER 
74F260 

TEST CONDITIONS1 UNIT 
Typ2 Max Min r ---+------------------------if---+-----t------1---4 

~ 
Vee= MIN, Vil= MAX, ViH =MIN, ± 10%Vee 2.5 V 

loH =MAX ± 5%Vee 2.7 3.4 v VoH HIGH-level out_.p_u_t _v_o_lta_g_e------t----------------+-----+----+----t----1------; 

Vol LOW-level output voltage 

Input clamp voltage 

Input current at 
maximum input voltage 

HIGH-level input current 
----

LOW-level input current 

Vee= MIN, V1L =MAX, V1H =MIN, ± 10%Vce 0.35 0.50 v 
loL = MAX ± 5% Vee 0.35 0.50 v 

Vee= MIN, 11 = llK -0.73 -1.2 v 

Vee= MAX, v, = 7.0V 100 µA 

Vee= MAX, v, = 2.7V 5 20 µA 
---------·-----+----t-----+-

Vce = MAX, V1 = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee = MAX -60 -150 mA 

Supply current (total) I lceH Vee= MA-X-----------~V-1N_=_G_N_D_,f---+---4-.-6-+--6-.5-·-+--m-A-4 
lcct. V1N = 4.5V 7.3 9.5 mA 

~--- ----- ____ __i___ _______________ ~-----~---~--~--~--~ 

lee 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, 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 periormed last. 
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Signetics Logic Products Product Specification 

Gate FAST 74F260 

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

-----, 
74F260 

TA= +2s0 c TA= o•c to +1o·c 
PARAMETER TEST CONDITIONS Vee= +5.DV Vee= + s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpF 
AL= soon AL= soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.5 4.0 5.5 2.0 6.5 
tPHL A, 8, C, D, E to Y 1.5 2.5 4.0 1.0 4.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 

NOTE: For all waveforms, VM ... 1.5V. 

Waveform 1. Propagation Delay Input To Output 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

Your 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 

of pulse generators. 

January 4, 1985 

i-------•w------i AMP(V) 

ov 

VM • 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY>----~--~----~---........; 

Amplitude Rep. Rate Pulse Width trLH lrHL 

74F 3.0V 1 MHz 500ns 2.5ns 2.5ns 
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FEATURES 
• Synchronous counting and 

loading 

• Built-in lookahead carry capability 

• Count frequency 115MHz typ 

• Supply current 95mA typ 

DESCRIPTION 
The 'F269 is a fully synchronous 8-stage 
up/down counter featuring a preset ca
pability for programmable operation, car
ry lookahead for easy cascading and a 
U/D input to control the direction of 
counting. All state changes, whether in 
counting or parallel loading, are initiated 
by the rising edge of the clock. 

PIN CONFIGURATION 

Pf' 

Po 

P, 

P2 

P3 

Vee 

P, 

P5 

Ps 

P7 

i'C 

CET 
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FAST 74F269 
8-Bit Counter 
8-Bit Bidirectional Binary Counter 
Product Specification 

TYPE TYPICAL IMAX 

74F269 115MHz 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

95mA 

PACKAGES 
COMMERCIAL RANGE 

Vee= sv ± 10%; TA= O'C to +70°C 

Plastic DIP N74F269N 

Plastic SOL-24 N74F269D 

NOTES: 
1 SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) 

HIGH/LOW 
LOAD VALUE 

HIGH/LOW 
-----r----------------------+------+-------j 

Po - P7 Parallel data inputs 1.0/1.0 20µA/0.6mA 
-
PE Parallel enable input (active LOW) 1.0/i .0 20µA/0.6mA 

U/D Up-Down count control input 1.0/1.0 20µA/0.6mA 
r------1-----------------+-------+-------j 

CEP Count enable parallel input (active LOW) 1.0/1.0 20µA/0.6mA 
-----f----

C ET Count enable trickle input (active LOW) 1.0/1.0 20µA/0.6mA 

CP Clock input 1.0/1.0 20µA/0.6mA 

TC Terminal count output (active LOW) 1.0/1.0 20µA/0.6mA 

0 0 - 0 7 Flip-flop outputs 50/33 1 mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

i-----

23 22 

Po P1 
24 PE 

U/D 

12 CEP 

13 CET 

11 CP 

2 3 

Vee =Pin 19 
GND =Pin 7 

21 

P2 

4 

20 18 17 16 15 

P3 P4 Ps Pa p, 

TC 

5 6 8 9 10 

6-267 

14 

LOGIC SYMBOL (IEEE/IEC) 

PC:24 

U/01 

CET13 
CEP12 

CPtt 

Po 23 

p, 22 

P, 21 

Po 20 

P4 19 

Ps 18 

Ps 17 

P7 16 

2 Oo 

a a, 
4 a, 
5 Oo 

s a, 
7 Os 

a a, 
9 07 

14 1'C 
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Signetlcs Logic Products 

8-Bit Counter 

LOGIC DIAGRAM 

December 19, 1984 
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FAST 74F269 
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Signetics Logic Products 

8-Bit Counter 

FUNCTION TABLE 

OPERATING INPUTS OUTPUTS 
MODE 

CP U/D CEP CET PE Pn Qn TC 

Parallel load 
t x x x I I L (a) 
t x x x I h H (a) 

Count Up t h I I h x Count Up (a) 

Count Down t I I I h x Count Down (a) 

Hold t x h x h x qn (a) 
do nothing t x x h h x qn H 

H =HIGH voltage level steady state 
h =HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition 

= LOW voltage level steady state 
I =LOW voltage level one set-up 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 
f ~LOW-to-HIGH clock transition 

(a)= The TC is LOW when GET is LOW and the counter is at Terminal Count. Terminal Count Up is with all 
On outputs HIGH and Terminal Count Down is with all On outputs LOW. 

TIMING DIAGRAM 

December 19, 1984 

P, 

P, 

.. 
•• 
•• 
P, 

CP 

o,a 
048 11 r 

i' .-----Os- i! 
a.a !; 

!I 
o,!BJ !! 

!1 

TC ~253!1 254 ~ o 1 2 : 2 I 1 y 255 254 253 
L...J I-COUNT UP---!- INHIBIT-I I--- OOUNT DOWN -
LOAD 
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Product Specification 

FAST 74F269 
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Signetics Logic Products Product Specification 

8-Bit Counter FAST 74F269 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 

V1N Input voltage -0.5 to +7.0 v 

l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.50 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 

V1L LOW-level input voltage 0.8 v 

l1K Input clamp current -18 mA 
r----

loH HIGH-level output current -1 mA 
f-

IOL LOW-level output current 20 mA 

TA Operating free-air temperature 0 70 oc 

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

I 74F269 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, V1L =MAX, V1H =MIN, ±10%Vcc 2.5 v 
VoH HIGH-level output voltage 

loH =MAX ±5%Vcc 2.7 3.4 v 
[-----

Vee= MIN, v,L = MAX, v,H = MIN, ±10%Vcc 0.35 0.50 v 
Vol LOW-level output voltage 

loL =MAX ±5%Vcc 0.35 0.50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
i---

1, 
Input current at maximum 

Vee= MAX, V1=7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1=0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX, -60 -115 -150 mA 

lccH 
PE= GET= CEP = U/D = GND, 

93 120 mA 
Pn = 4.5V, GP= 1' 

Ice Supply current (total) Vee= MAX 

lccL 
PE= GET= CEP = U/D = GND 

98 125 mA 
GP= 1' 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 103, 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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Signetics Logic Products Product Specification 

8-Bit Counter FAST 74F269 

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

74F269 

TA= +25°C TA= 0°c to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= + 5.0V ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL =soon RL = 500n 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 100 115 85 MHz 

tPLH Propagation delay Waveform 1 3.5 6.0 9.0 3.5 10.0 
tPHL GP to On (Load) PE~ LOW 4.0 6.5 8.5 4.0 9.0 

ns 

tPLH Propagation delay Waveform 1 3.5 5.5 8.0 3.5 9.0 
tPHL GP to On (Count) PE~ HIGH 4.5 7.5 10.5 4.5 11.0 

ns 

tPLH Propagation delay 
Waveform 1 

4.5 6.5 9.5 4.5 10.5 
tPHL GP to TC 6.0 8.0 10.0 5.5 10.5 

ns 

tPLH Propagation delay 
Waveform 2 

3.5 6.5 9.0 3.5 10.5 
tPHL CET to TC 3.0 7.0 10.5 3.0 11.5 

ns 

tPLH Propagation delay 
Waveform 3 

5.5 7.5 9.5 5.5 10.0 
tPHL U/D to TC 4.5 7.0 9.5 4.5 11.0 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F269 

TA= +25°C TA= 0°c to +70°C 

PARAMETER TEST CONDITIONS Vee= +5.0V Vee= + 5.0V ± 10% 
UNIT 

CL= 50pf CL= 50pf 
RL =soon RL = 500n 

Min Typ Max Min Max 

t,(H) Set-up time, HIGH or LOW 
Waveform 4 

1.5 1.5 
t,(L) Pn to GP 2.0 2.5 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 4 

0 0 
th(L) Pn to GP 0 0 

ns 

t,(H) Set-up time. HIGH or LOW 
Waveform 4 

5.0 5.5 
t,(L) PE to GP 5.0 6.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 4 

0 0 
th(L) PE to GP 0 0 

ns 

t,(H) Set-up time, HIGH or LOW 
Waveform 5 

4.5 4.5 
t,(L) CET, CEP to CP 6.5 7.0 

ns 

th(H) Set-up time, HIGH or LOW 
Waveform 5 

0 0 
th(L) CET, CEP to GP 0 0 

ns 

t,(H) Set-up time, HIGH or LOW 
Waveform 6 

7.0 7.5 
t,(L) U/D to CP 5.5 6.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 6 

0 0 
th(L) U/D to CP 0 0 

ns 

tw(H) Clock pulse width 
Waveform 1 

3.5 3.5 
tw(L) HIGH or LOW 3.5 4.0 

ns 
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Signetics Logic Products Product Specification 

8-Bit Counter FAST 74F269 
_, ______ , ____ ,_, ____ . ___________________________________ _ 
AC WAVEFORMS 

CP 

On AND "fC 

Waveform 1. Clock To Output Delays And Clock Pulse 
Width 

Waveform 3. Propagation Delays U/D Control To Terminal 
Count Output 

CEP 

CE1 '""''+'"'--~--41.4"""'"'"'""""',l.llJ.lllJ,"""v 

CP 

On cou:-X --------~~ 

Waveform 5. Count Enable Set·up And Hold Times 

CET 

TC 

Waveform 2. Propagation Delays CET Input To Terminal 
Count Output 

Waveform 4. Parallel Data And Parallel Enable Set-up And 
Hold Times 

wi5 

CP 

couu•Nr X ... _______ ~o_o_~_:_)C 

Waveform 6. Up/Down Control Set-up And Hold Times 
NOTE: For all waveforms, VM = 1.5V. 

The shaded areas indicate when the input is permitted to change for predictable output performance 
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Signetlcs Logic Products 

8-Bit Counter 

TEST CIRCUIT AND WAVEFORMS 

Vee 

PULSE 
Your 

GENERATOR 

RL 

~'I ~ ~ ~ 

Test Circuit For Totem-Pole Outputs 

SWITCH POSITION 

TEST SWITCH 

tpu closed 
lpzL closed 
All other open 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

December 19, 1984 

Product Specification 

FAST 74F269 

•w AMP(V) 

10% ov 

1---ITHL(tfl ITLH(lr) 

ITLH(lr) ITHL(lf) 

AMP(V) 

IW ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tTHL 

,___7_4_F~~-~3_._ov~~~-1_M_H_z~~~5_oo_n_s~~~~2.5r~_J 
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Signetics 

Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
LOW and HIGH states) 

• Ideal buffer for MOS 
microprocessor or memory 

• Eight edge-triggered D-type flip
flops 

• Buffered common clock 

• Buffered, asynchronous Master 
Reset 

•See 'F377 for Clock Enable 
version 

• See 'F373 for transparent latch 
version 

• See 'F37 4 for 3-State version 

DESCRIPTION 
The 'F273 has eight edge-triggered D
type flip-flops with individual D inputs 
and Q outputs. The common buffered 
Clock (CP) and Master Reset (MR) in
puts load and reset (clear) all flip-flops 
simultaneously. 

PIN CONFIGURATION 

Vee 

Or 
Of 

o, 

Ds 

OND 

January 25, 1985 

FAST 74F273 
Flip-Flop 
Octal D Flip-Flop 
Product Specification 

TYPE TYPICAL fMAX 

74F273 145MHz 

ORDERING CODE 

---------, 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

66mA 

---------, 
COMMERCIAL RANGE 

PACKAGES 
Vee= SV ± 10%; TA= 0°c to +10°c 

Plastic DIP N74F273N 

Plastic SOL-20 N74F273D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Do-07 Data inputs 1.Q/0.033 20µA/20µA 

MR Master reset (active LOW) 1.0/0.033 20µA/20µA 

CP Clock pulse input (active rising edge) 1.0/0.033 20µA/20µA 

Oo-07 Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA In the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

13 14 17 11 

Do D1 D2 D3 D4 Ds De D7 
11 CP 

MR 
Do o1 02 03 04 05 °' 07 

12 15 11 .. 
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Signetics Logic Products Product Specification 

Flip-Flop FAST 74F273 

LOGIC DIAGRAM 

Do D1 Dz D3 D. D5 Do D1 

(11) (3) I•> m 
CP 

(I) (13) (1•) Im I (11) 

D Q D Q D a D a D Q D Q 

CP 

RD RD RD RD RD RD RD Ro 

_(1) 
MR 

(2) (5) (I) (9) (12) (15) (11) (11) 

Clo a, Oz 03 a, 05 a, 07 

The register is fully edge-triggered. The state MODE SELECT- FUNCTION TABLE 
of each D input, one set-up time before the 
LOW-to-HIGH clock transition, is transferred 
to the corresponding flip-flop's Q output. 

All outputs will be forced LOW independently 
of Clock or Data inputs by a LOW voltage 
level on the MR input. The device is useful for 
applications where the true output only is 
required and the Clock and Master Reset are 
common to all storage elements. 

January 25, 1985 

INPUTS 
OPERATING MODE 

MR CP Dn 

Reset (clear) L x x 
Load "1" H t h 

Load "O" H t I 

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. 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition. 
X = Don't care. 
t = LOW-to-HIGH clock transition. 

6-275 

OUTPUTS 

On 

L 

H 

L 

l 
I 

I 
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Signetics Logic Products Product Specification 

Flip-Flop FAST 74F273 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 'C 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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.) 

74F273 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

MR & CP Vee= MIN, V1L = o.ov. ± 10%Vcc 2.5 v 
HIGH-level 

inputs3 V1H = 4.5V, loH = MAX ±5%Vcc 2.7 3.4 v 
VoH output voltage 

Other Vee= MIN. V1L = MAX. ± 10%Vcc 2.5 v 
inputs V1H = MIN, loH = MAX ±5%Vcc 2.7 v 

Vee= MIN. V1L = MAX, ± 10%Vcc .35 .50 v 
Vol LOW-level output voltage 

V1H = MIN, loL = MAX ±5%Vcc .35 .50 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at 

Vee= o.ov. V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX. V1 = 2.7V 20 µA 

l1L LOW-level input current Vee= MAX. V1 = 0.5V -20 mA 

los Short-circuit output current 4 Vee= MAX -60 -150 mA 

Supply current 5 (total) ~ 
65 85 mA 

Ice Vee= MAX 
68 88 mA L 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. To reduce the effect of external noise durung test. 
4. Not more than one output should be shorted at a time. For testing las. the use of high-spped test apparatus and/or sample- and-hold techniques are freferable 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 test. In any sequence of parameter test, los tests should be performed last. 

5. Measure Ice after a momentary ground, then 4.5V is applied to clock with all outputs open and 4.5V applied to clock with all outputs open and 4.5V applied to he 
Master Reset input. all data inputs and the Master Reset input. 
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Signetlcs Logic Products Product Specification 

Flip-Flop FAST 74F273 

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

74F273 

TA= +2s0 c TA= o·c to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee=+ S.OV ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL= soon RL= soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 130 145 120 MHz 

tPLH Propagation delay 
Waveform 1 

4.0 7.5 4.0 11 
tpHL CP to On 4.0 7.5 4.0 12 

ns 

tPHL 
Propagation delay 

Waveform 2 4.5 7.0 9.5 3.5 10.5 ns 
MR to On 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F273 

TA= +2s0 c TA= o•c to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= + s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL= soon RL= soon 

Min Typ Max Min Max 

ls(H) Set-up time, HIGH or LOW 
Waveform 3 

1.5 1.5 
ls(L) Dn to CP 1.5 1.5 

ns 

lt,(H) Hold time, HIGH or LOW 
Waveform 3 

0 0 
lt,(L) Dn to CP 0 0 

ns 

!rec Recovery time MR to CP Waveform 2 8.0 8.5 ns 

lw(H) Clock pulse width 
Waveform 1 

4.0 4.0 
tw(L) HIGH or LOW 5.0 5.0 

ns 

tw(L) Master Reset pulse width Waveform 2 3.5 4.0 ns 
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Signetics Logic Products 

Flip-Flop 

AC WAVEFORMS 

CP 

a 

Waveform 1. Clock To Output Delays 
And Clock Pulse Width 

Product Specification 

FAST 74F273 

iiii 

CP 

Q 

Waveform 2. Master Reset Pulse Width, Master Reset To 
Output And Master Reset To Clock Recovery Time 

Waveform 3. Data Set-up And Hold Times 
NOTE: For all waveforms, VM = 1.5V. 

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

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For Totem-Pole Outputs 

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

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

of pulse generators. 

January 25, 1985 

AMP(V) 

,_------•w------.i DV 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY r------~---~----~-~---1 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 
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Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
LOW and HIGH states) 

• Buffered inputs - one normalized 
load 

• Word length easily expanded by 
cascading 

DESCRIPTION 
The 'F280A is a 9-bit parity generator or 
checker commonly used to detect errors 
in high-speed data transmission or data 
retrieval systems. Both Even and Odd 
parity outputs are available for generat
ing or checking even or odd parity on up 
to 9 bits. 

The Even parity output (LE) is HIGH 
when an even number of Data inputs 
(1 0 -18) are HIGH. The Odd parity output 
(Lo) is HIGH when an odd number of 
Data inputs are HIGH. 

Expansion to larger word sizes is accom
plished by tying the Even outputs (L El 
of up to nine parallel devices to the Data 
inputs of the final stage. This expansion 
scheme allows an 81-bit data word to be 
checked in less than 25ns with the 
'F280A. 

PIN CONFIGURATION 

January 4, 1985 

FAST 7 4F280A 
Parity Generator Checker 
9-Bit Odd/Even Parity Generator/Checker 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F280A 9.0ns 26mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGE 

Vcc=5V ±10%; TA=O'C to +70'C 

Plastic DIP N74F280AN 

Plastic S0-14 N74F280AD 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 

J 

2. For information regarding devices processed to Military Specifications, see the Signet1cs Military Products 
Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

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

HIGH/LOW HIGH/LOW 

lo-ls Data inputs 1.0/0.033 20µA/20µA 

l:E, l:o Parity outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

• 
lo 11 

Vee =Pin 14 
GND'"' Pin 7 

10 

12 

l:e 

11 12 13 

13 14 15 

l:o 
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LOGIC SYMBOL (IEEE/IEC) 

1 2 4 2k 
I 

le 17 le 10 
s l:e 

11 

12 

13 

s l:o 
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Slgnetlcs Logic Procucts 

Parity Generator Checker 

LOGIC DIAGRAM 

Vee =Pin 14 
GND =Pin 7 

Procuct Specification 

FAST 7 4F280A 

FUNCTION TABLE 

INPUTS 

Number of HIGH Data 
Inputs (lo -18) 

Even-0, 2, 4, 6, 8 

Odd-1, 3, 5, 7, 9 

H = HIGH vottage level 
L = LOW voltage level 

OUTPUTS 

~E ~o 

H L 

L H 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state · -0.5 to +Vee v 

louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range 0 to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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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Signetics Logic Products Product Specification 

Parity Generator Checker FAST 7 4F280A 

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

L 
74F280A 

PARAMETER TEST CONDITIONS1 UNIT 
Min Typ2 Max 

I YoH HIGH-level output voltage 
Vee= MIN, V1L = MAX, ±10%Vcc 2.5 v 
V1H = MIN, loH = MAX ±5%Vcc 2.7 3.4 v 

r------------·-· - -------

Vee= MIN, V1L =MAX, ± 10%Vcc .35 .50 v 
Vol LOW-level output voltage 

V1H = MIN, loL = MAX ±5%Vcc .35 .50 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= O.OV, V1 = 7.0V 100 µA 
input voltage 

--·------·- +--·---
l1H HIGH-level input current Vee= MAX, V1 = 2.7V 4.0 20 µA 

I_ 

·---- ---! 
l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.1 -20 µA J 
las Short-circuit output current3 Vee= MAX, Vo= O.OV -60 -114 -150 mA 

Ice Supply current (total) Vee= MAX 26 35 mA 1 
.L..----·· ·---·-

___ _J 

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 Yee - 5V, TA - 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, 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 (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic.") 

PARAMETER 
TEST CONDITIONS ----;:.==;•~('"' :0~~ :~~~. ~:J 

CL = 50pF CL = 50pF I 

l-.. -:-::-~----·-:-o:-:-::_:_t_:-::_:_:_:_:-::-:-----+--W-~--v~~o-rm ___ 1_'. __ 2~------ ~---~~;-:_;~F-·~-~-:-~-.~-:-~-i~-- ~f' =-15_0_0_~-~-!--+----~~~J 
L __ tPH_!: ___ lo - Is to ~ ______ _,_ __ w_av_e __ '_or_m_1 __ • _2__ __!_!l t-~- -- -~~-- 6.0 13.0 --- ~-~-_I 
NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products Product Specification 

Parity Generator Checker FAST 7 4F280A 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 
NOTE: For al! waveforms, VM = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Your 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

January 4, 1985 

FAMILY 

74F 

6-282 

AMP(V) 

ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude J Rep. Rate J Pulse Width J tTLH J tTHL 

3.0V l 1MHz l 500ns j 2.5ns J 2.5ns 



Signetics 

Logic Products 

FEATURES 
• High-speed 4-bit binary addition 

• Cascadable in 4-bit increments 

• Fast internal carry lookahead 

DESCRIPTION 
The 'F283 adds two 4-bit binary words 
(An plus 8n) plus the incoming carry. The 
binary sum appears on the Sum outputs 
CE 1 - L 4) and the outgoing carry (CouT) 
according to the equation: 

C1N + (A1 + 81) + 2(A2 + 82) 
= lp4(A3 + 83) + B(A4 + 84) 
= L 1 + 2L 2 + 4L 3 + B:l: 4 + 16CouT 

where ( + ) = plus. 

Due to the symmetry of the binary add 
function, the 'F283 can be used with 
either all active HIGH operands (positive 
logic) or all active LOW operands (nega
tive logic) - see Function Table. In case 
of all active LOW operands the results 
L 1 - :l: 4 and CouT should be interpreted 
also as active LOW. With active HIGH 
inputs, C1N cannot be left open; it must 
be held LOW when no "carry in" is 
intended. Interchanging inputs of equal 
weight does not affect the operation, 
thus C1N. A1, 81 can arbitrarily be as
signed to pins 5, 6, 7, etc. 

PIN CONFIGURATION 

Vee 

Aa 

E4 

August 26, 1985 

FAST 74F283 
4-Bit Adder 
4-Bit Binary Full Adder With Fast Carry 
Product Specification 

I TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
~ DELAY (TOTAL) 

1 

j I 74f2-8-3~-r-~~~~-7-.-0-ns~~~~~+-~~~-~~-3-6_m_A~~· 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES Vee= 5V ± 10%; TA= 0°C to +70°C --~ Plastic DIP N74F283N 

Plastic S0-16 N74F283D 

NOTES: 
i. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 
-----1 

A1 -A4 A operand inputs 1.0/2.0 20µA/1.2mA 

B1 -84 B operand inputs 1.0/2.0 20µA/1.2mA 

C1N Carry input 1.0/1.0 20µA/0.6mA 

L 1-L4 Sum outputs 50/33 1.0mA/20mA 

Cour Carry output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA ;n the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

5 6 3 2 14 15 12 11 E 

A1 81 A7 82 A3 83 A4 84 ]· 
C1N Cour EC 13 

E1 E2 E3 E4 ]a 10 

Vee =Pin 16 
GND =Pin 8 

4 1 13 10 

6-283 

Cl co 

853-0364 80218 
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Signetics Logic Products 

4-Bit Adder 

LOGIC DIAGRAM 

Vee =Pin 16 
GND =Pin 8 

~1 

( ) = Pin number 

FUNCTION TABLE 

PINS 

Logic Levels 

Active HIGH 

Active LOW 

H =HIGH voltage level 
L = LOW voltage level 

August 26, 1985 

C1N 

L 

0 

1 

A1 A2 A3 A4 81 

L H L H H 

0 1 0 1 1 

1 0 1 0 0 

82 83 84 ~1 ~2 

L L H H H 

0 0 1 1 1 

1 1 0 0 0 

6-284 

~3 ~4 

L L 

0 0 

1 1 

CouT 

H 

1 

0 

Product Spec~ication 

FAST 74F283 

(9) 

cour 

Example: 
1001 
1010 

10011 
(10 + 9 = 19) 
(carry+5+6=12) 



Signet1cs Logic Products 

4-Bit Adder 

Due to pin limitations. the intermediate carries 
of the 'F283 are not brought out for use as 
inputs or outputs. However, other means can 
be used to effectiveiy insert a carry into, or 
bring a carry out from, an intermediate stage. 
Figure a shows how to make a 3-bit adder. 
Tying the operand inputs of the fourth adder 
(A3 , B3) LOW makes S3 dependent only on, 
and equal to, the carry from the third adder. 
Using somewhat the same principle, Figure b 
shows a way of dividing the 'F283 into a 2-bit 
and a 1-bit adder. The third stage adder (A2, 
82, S2) is used merely as a means of getting a 
carry (C 10) signal into the fourth stage (via A2 
and 8 2) and bringing out the carry from the 
second stage on S2. Note that as long as A2 
and 82 are the same, whether HIGH or LOW, 
they do not influence S2. Similarly, when A2 
and 82 are the same the carry into the third 
stage does not influence the carry out of the 
third stage. Figure c shows a method of 
implementing a 5-input encoder. where the 
inputs are equally weighted. The outputs S0, 
S1 and S2 present a binary number equal to 
the number of inputs 11 - 15 that are true. 
Figure d shows one method of implementing 
a 5-input majority gate. When three or more 
of the inputs 11 - 15 are true, the output M5 is 
true. 

c,. 

CouT 

c,. 

c, 

a. 3-Bit Adder 

Cour 

2• 

c. 5-lnput Encoder 
Figure 5 

Product Specification 

FAST 74F283 

C10 

' c,. ' Cour c, 

' E1 "• "• E4 

"' E2 c, I:10 

b. 2-Bit and 1-Bit Adders 

Cour 

d. 5-lnput Majority Gate 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

ioH HIGH-level output current -1 mA 

loL LOW-level output current 20 mA 

TA Operating free~air temperature 0 70 oc 

August 26, 1985 6-285 
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Signetics Logic Products Product Specification 

4-Bit Adder FAST 74F283 

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

74F283 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.5 v 
VaH HIGH-level output voltage V1L = MAX, loH = MAX 

V1H= MIN, ± 5%Vec 2.7 3.4 v 
Vee= MIN, ± 10%Vcc .35 .50 v 

Val LOW-level output voltage V1L = MAX, laL = MAX 
V1H= MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX V1 = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

I A1 - A4, 81 - 84 -1.2 mA 
l1L LOW-level input currenJ Vee= MAX, V1 = 0.5V 

C1N -0.4 -0.6 mA 

las Short-circuit output current3 Vec=MAX -60 -80 -150 mA 

Ice Supply current4 (total) Vee=MAX 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 a1 Vee= SV, TA= 2s°C. 
3. Not more than one output should be shorted at a time. For testing las. 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. 

4. Ice should be measured with all outputs open and the following conditions: 
Condition 1: all inputs grounded 
Condition 2: all B inputs LOW, other inputs at 4.5V 
Condition 3: all inputs at 4.5V. 

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

74F283 

TA= +2s0 c TA= 0°c to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL= soon RL= soon 

' Min Typ Max Min Max 

IPLH Propagation delay 
Waveforms 1 and 2 

3.5 7.0 9.5 3.5 10.5 
tPHL C1N to~; 4.0 7.0 9.5 4.0 10.5 

ns 

tPLH Propagation delay 
Waveforms 1 and 2 

4.0 7.0 9.5 4.0 10.5 
tPHL A; or 8; to~; 3.5 7.0 9.5 3.5 10.5 

ns 

tPLH Propagation delay 
Waveform 2 

3.5 5.7 7.5 3.5 8.5 
tPHL C1N to CouT 3.0 5.4 7.0 3.0 8.0 

ns 

tPLH Propagation delay 
Waveforms 1 and 2 

3.5 5.7 7.5 3.5 8.5 
tPHL A; or 8; to CouT 3.0 5.3 7.0 3.0 8.0 

ns 
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Signetics Logic Products Product Specification 

4-Bit Adder FAST 74F283 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 
NOTE: For all wayeforms, VM = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

AMP(V) 

>-------tw------..; ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Rate J Pulse Width J tTLH I tTHL 

74F 3.0V J 1 MHz J 500ns J 2.5ns J 2.5ns 

6-287 
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Logic Products 

FEATURES 
• Fully synchronous operation 
• Select from two data sources 
• Buffered, negative edge triggered 

clock 
• Provides the equivalent of 

function capabilities of two 
separate MSI functions (74F157 
and 74F175) 

DESCRIPTION 
:t;e 'F298 is a high-speed Multiplexer 
•.vith storage. It selects 4 bits of data 
from two sources (Ports) under the con
lrni of a common Select input (S). The 
,;oleGted data is transferred to the 4-bit 
:)utput register synchronous with the 
HIGH·to-LOW transition of the Clock 
input (CP). The 4-bit register is fully edge 
triggered. The Data inputs (lo and 11) and 
Select input (S) must be stable only one 
~et··Up time prior to the HIGH-to-LOW 
transition of the clock for predictable 
operation. 

PIN CONFIGURATION 

January 25, 1985 

FAST 74F298 
Multiplexer 
Quad 2-lnput Multiplexer With Storage 
Product Specification 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F298 115MHz 30mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V ± 10%; TA= 0°C to +70°C 
--· 

Plastic DIP N74F298N 

Plastic S0-16 N74F2980 

NOTES: 
1. SO package is surfacewmounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 

Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
r---· 

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

HIGH/LOW HIGli/LOW 

l1a. l1b• l1c• l1d Data inputs 1.0/1.0 20µA/0.6mA 

loa. lob. loc. lod Data inputs 1.0/1.0 20µA/0.6mA 

s Select input 1.0/1.0 20µA/0.6mA 

GP Clock pulse input 
1.0/1.0 20µA/0.6mA 

----·-----· 
t-- (active falling edge) 

-
Oa. Ob, Oc. Od Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA i~ the LOW state. 

LOGIC SYMBOL 
~-------·-------·------·--

10 s 

11 CP 

o, 

15 

Vee =Pin 16 
GND= Pin 8 

14 13 12 

6-288 

LOGIC SYMBOL (IEEE/IEC) 

15 

14 

13 

12 

""""'' 
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Signetics Logic Products Product Specification 

Multiplexer FAST 74F298 

LOGIC DIAGRAM 
------------------------------------·-----------~ 

I 

l1a 

(2) 

'oa 
(3) 

l1d 

(6) 

l1c 

(5) 

1od 

(7) 

s--1L>e>-t-.,..--r-!-------l----r-l-------l----t--l-------l----, 

l1b 

(1) 

1ob 
(4) 

loc 

(9) 

(10) 

Vee= Pin 16 
GND =Pin 8 

CP CP CP 

o. 

CP 

L.------·~-·(2~ Pin num_b_•'-'----------------------------------------~ 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life o' th8 d9vice. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

r-~cc PARAMETER 74F UNIT 

Supply voltage -0.5 to + 7.0 v 
Input voltage -0.5 to +7.0 v 

r~~N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
[ louT Current applied to output in LOW output state 40 mA 

[TA Operating free-air temperature range 0 to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

I 
-· 

74F 
PARAMETER UNIT 

Min Norn Max 

~ Vee Supply voltage 4.5 5.0 5.5 v 
VrH HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 

t-----· 
l1K Input clamp current -18 mA 

loH HIGH-level output current I -1 mA 

loL LOW-level output current =r 20 I mA 
r---- --

TA Operating free-air temperature 0 r--i_~'.:_J oc 
'-· 

January 25, 1985 6-289 
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Signetics Logic Procucts Product Specification 

Multiplexer FAST 74F298 

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

74F298 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, V1L = MAX, ± 10%Vce 2.5 v 
VoH HIGH-level output voltage 

V1H = MIN, loH = MAX ±5%Vcc 2.7 3.4 v 
Vee= MIN, V1L = MAX, ± 10%Vcc .35 .50 v 

Vol LOW-level output voltage 
V1H = MIN, loL = MAX ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at 

Vee= MAX V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

los Short-cir;uit output current3 Vee= MAX -60 -150 mA 

I leCH 30 40 mA 
Ice Supply current (total) 

l leeL 
Vee= MAX 

32 40 mA 

NOTES: 
1. For conditions shown as MJN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = 5V, TA = 25°C. 
3. Not more than one output shou~d be shorted at a time. For testing las. 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. Jn any sequence of parameter tests, los tests should be performed last. 

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

.------:---
74F298 

TA= +25°c TA= o·c to +10°c 

PARAMETER TEST CONDITIONS Vee= +5.0V Vee= +5.0V ± 10% UNIT 
CL= 50pF CL= 50pF 
RL = 500.Q RL = 500.Q 

Min Typ Max Min Max 
-------! 

IMAX Maximum clock frequency Waveform 1 110 115 105 MHz 

tPLH Propagation delay, 
Waveform 1 

4.0 5.5 7.5 4.0 9.0 
ns 

tPHL CP to 0 0 4.5 6.5 8.5 4.5 9.5 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

~~~~~-•• ~.-M--E-T--E-R _________ T_E_S __ T_C_O_N_D_l_T_IO_N_S------------------~---~ 74F298 
~-

TA=+2s0 c TA= o·c to +10°c 
Vee= +5.0V Vee=+ 5.0V ± 10% UNIT 
CL= 50pF CL= 50pF 
RL= 500.Q RL =soon 

Min Typ Max Min Max 

Waveform 2 
t5(H) Set-up time, HIGH or LOW 
t5(LJ Ion. I 1 n to CP 

th(H) Hold time, HIGH or LOW Waveform 2 
th(L) Ion. l1n to CP 

f--(.'~ Set-uptime:-H--l-G_H_o_r--LO-W-+----W-a_v_e_fo-rm-2---+--
t5(L) S to CP 

th(H) 
th(L) 

Hold time, HIGH or LOW 
S to CP 

Waveform 2 

2.0 2.0 ns 
2.0 2.0 ns 

1.0 1.0 ns 
1.0 1.0 ns 

6.0 7.0 ns 
5.0 6.0 ns 

0 0 ns 
0 0 ns 

>---------·- ------------t------------+----+-----+----l-----+----+--------1 
tw(H) GP pulse width, Waveform 1 5.0 5.0 ns 

tw(L) HIGH or LOW ----·-'-------------"-------'-----'----'--·--'-------'-----' 5.0 7.0 ns 
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Slgnetics Logic Products 

Multiplexer 

AC WAVEFORMS 

•w 

Q 

----'-PH_L..,{ VM 

Waveform 1. Clock To Output Delays 
And Clock Pulse Width 

Product Specification 

FAST 74F298 

D 

CP 

Waveform 2. Data Set-up And Hold Times 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Your 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 
RL - Load resistor; see A,.C CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

January 25, 1985 

1+------tw------ AMP(V) 

i.-------tw·------ ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratej Pulse Width l tTLH l tTHL 

74F 3.0V J 1 MHz } 500ns J 2.Sns} 2.5ns 

6-291 

-6 -



Signetics 

Logic Products 

FEATURES 
• Common parallel 1/0 for reduced 

pin count 
• Additional Serial inputs and 

FAST 74F299 
Register 
8-lnput Universal Shift/Storage Register (3-State) 
Preliminary Specification 

TYPE TYPICAL 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F299 100MHz 68mA 

outputs for expansion ORDERING CODE 
• Four operating modes: Shift Left, 

Shift Right, Load and Store 
• 3-State outputs for bus-oriented 

applications 

DESCRIPTION 
The 'F299 is an 8-bit universal shift/ 
storage register with 3-state outputs. 
Four modes of operation are possible: 
hold (store), shift left, shift right and load 
data. The parallel load inputs and flip
flop outputs are multiplexed to reduce 
the total number of package pins. Addi
tional outputs are provided for flip-flops 
0 0 and 0 7 to allow easy serial cascad
ing. A separate active-LOW Master Re
set is used to reset the register. 

PIN CONFIGURATION 

Vee 

s, 
os, 

Q7 

1/07 

1105 

1/03 

1101 

CP 

GND DSo 

February 1986 

COMMERCIAL RANGE PACKAGES 
Vee= sv ± 10%; TA= o•c to +10°c 

Plastic DIP N74F299N 

Plastic SOL-20 N74F299D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

CP 
Clock pulse input 

1.0/1.0 20µA/0.6mA (active rising edge) 

DSo Serial data input for right shift 1.0/1.0 20µA/0.6mA 

DS7 Serial data input for left shift 1.0/1.0 20µA/0.6mA 

So, S1 Mode select inputs 1.0/2.0 20µA/1.2mA 

MR 
Asynchronous master reset 1.0/1.0 20µA/0.6mA input (active Low) 

OE1, OE2 
3-State output enable inputs 1.0/1.0 20µA/0.6mA (active Low) 

l/Oo, 1/07 
Parallel data inputs or 1.0/1.0 20µA/0.6mA 
3-state parallel outputs 150/33 3.0mA/20mA 

Oo, 07 Serial outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

9 

Vee =Pin 20 
GND =Pin 10 

8 

11 18 

7 13 6 14 5 15 4 16 

6-292 
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Signetics Logic Products 

Register 

The 'F299 contains eight edge-triggered D
type flip-flops and the interstage logic neces
sary to perform synchronous shift left, shift 
right, parallel load and hold operations. The 
type of operation is determined by S0 and S1, 

as shown in the Mode Select Table. All flip
flop outputs are brought out through 3-state 
buffers to separate 1/0 pins that also serve 
as data inputs in the parallel load mode. 0 0 

LOGIC DIAGRAM 

S1 So 

FUNCTION TABLE 

INPUTS 

and 0 7 are also brought out on other pins for 
expansion in serial shifting of longer words. 

A LOW signal on MR overrides the Select and 
CP inputs and resets the flip-flops. All other 
state changes are initiated by the rising edge 
of the clock. Inputs can change when the 
clock is in either state provided only that the 
recommended set-up and hold times, relative 
to the rising edge of CP, are observed. 

RESPONSE 
MR S1 So CP 

L x x 
H H H 
H L H 
H H L 
H L L 

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

x 
I 
1 

I 
x 

Asynchronous Reset; 0 0 - 0 7 = LOW 
Parallel Load; I/On-On 
Shift Right; DSo-Oo. Oo-01, etc. 
Shift Left; DS7 -07, 0 7 -06, etc. 
Hold 

t = LOW-to-HIGH clock transition 

Preliminary Specification 

FAST 74F299 

A HIGH signal on either OE1 or OE2 disables 
the 3-state buffers and puts the 1/0 pins in 
the high impedance state. In this condition 
the shift, hold, load and reset operations can 
still occur. The 3-state buffers are also dis
abled by HIGH signals on both S0 and S1 in 
preparation for a parallel load operation. 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 ·c 

February 1986 6-293 
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Register FAST 74F299 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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.) 

74F299 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ±10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L = MAX, loH = MAX 

V1H= MIN, ±5%Vcc 2.7 3.4 v 
Vee= MIN, ± 10%Vcc .35 .50 v 

Vol LOW-level output voltage V1L = MAX, loL = MAX 
V1H= MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

So, S1 -1.2 mA 
l1L LOW-level input current Vee= MAX, V1 = 0.5V 

Other inputs -0.4 -0.6 mA 

1 Off-state output current, 
OZH HIGH-level voltage applied Vee= MAX, V1H = MIN, Vo= 2.4V 2 70 µA 

1 Off-state output current 
OZL LOW-level voltage applied Vee= MAX, V1H =MIN, Vo= 0.5V -2 -650 µA 

los Short-circuit output current3 Vee= MAX -60 -80 -150 mA 

lccH mA 

Ice Supply current (total) lccL Vee= MAX 68 92 mA 

lccz mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las, 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, las tests should be performed last. 
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Register FAST 74F299 

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

PARAMETER l R ---- _ _!4F299 _ =:J----
=+250C ~A=0°C to +70°C I 

TEST CONDITION = + s.ov Vee=+ s.ov ± lO% UNIT 
L = SOpF CL = SOpF I 

RL = soon RL = soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 2 70 100 70 MHz 
f-----------------+----------+----+------~-----+--·---+-------+----

4. 0 7.0 9.0 4.0 10 
as 65 as as ~s 

1PLH Propagation delay 
1PHL CP to 0 0 or 07 

Waveform 2 ns 

f-----------------+-----------+------l-----+-·-- !------·-+------+------; 
~o ~o ~o ~o 

5.0 8.S 11 S.O 
tPLH Propagation delay 
tPHL CP to I/On 

10 
Waveform 2 ns 

12 

ns 

6
3

.sS t---
9
1s

0
--fil= ns 

Waveform 4 3.5 6.0 8.0 
Waveform S 4.0 7.0 10.0 4 O 11 _ ns 

--------------+--
Waveform 4 2.S 4.S 6.0 2 S 7 O 
Waveform 5 2.0 4.0 5.5 2 o 6 5 ns 

~-----------------~--------~-----·~---~---~-----~·-

tPHL 
Propagation delay 
MR to 0 0 or 07 

tPHL 
Propagation delay 
MR to I/On 

tpzH Output enable time to 
tpzL HIGH or LOW level 

tpHZ Output disable time from 
1pLz HIGH or LOW level 

Waveform 3 4.5 7.5 9.5 4.5 10.5 

Waveform 3 6.5 11 14 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 
-

74F299 
---------,----------1 

TA= +25°C TA = 0°C to + 70°C 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee=+ s.ov ± 10% 

UNIT 
CL= SOpF CL= 50pF 
RL =soon RL= soon 

1-- Mi~~~-1 Min Typ Max 

i 

---
t5 (H) Set-up time, HIGH or LOW 

Waveform 1 
8.5 8.5 

t5(L) S0 or S1 to CP 8.5 8.5 
ns 

th(H) Hold time, HIGH or LOW 
Waveform 1 

0 0 
th(l) So or S1 to CP 0 0 

ns 

t5(H) Set-up time, HIGH or LOW 
Waveform 1 

5.0 5.0 
t5(L) I/On. DSo, DS7 to CP 5.0 5.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 1 

2.0 2.0 
th(L) I/On. DSo, DS7 to CP 2.0 2.0 

ns 
-- -

tw(H) CP pulse width, HIGH or 
Waveform 2 

7.0 7.0 
tw(L) LOW 7.0 7.0 

ns 

---i 
tw(L) MR pulse width LOW Waveform 3 7.0 7.0 ns 

-+--
tree 

Recovery time 
Waveform 3 7.0 7.0 ns 

MR to CP 
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Register 

AC WAVEFORMS 

DS 

CP 

Waveform 1. Data Set-up And Hold Times 

MR 

"" 

CP 

-------''-"-' •IVM 
a.,, I/On \~. ______ _,/ 

Waveform 3. Master Reset Pulse Width 
Master Reset To Output Delay & 

Master Reset To Clock Recovery Time 

OE 

On, I/On 

CP 

On, I/On 

Preliminary Specification 

FAST 74F299 

Waveform 2. Clock To Output Delays 
And Clock Pulse Width 

Waveform 4. 3-State Enable Time To LOW Level 
And Disable Time From LOW Level 

Waveform 5. 3-State Time To HIGH Level And Disable Time From HIGH Level 
NOTE: For all waveforms, VM = 1.5V. 

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

February 1986 6-296 



Signetics Logic Products 

Register 

TEST CIRCUIT AND WAVEFORMS 

I vcc (Lo1ov 
I 

PULSE 
GENERATOR ifl"' T 

"' 
- - -

Test Circuit For 3-State Outputs 

SWITCH POSITION 

f~-t= All other oi:_".."_ ___ , 

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

see AC CHARACTERISTICS for value. 
R1 =Termination resistance should be equa! to Zour 

of pulse generators. 

February 1986 

Preliminary Specification 

FAST 74F299 

AMP(V) 

10% 10% 
!'-~~~~~~~~~~Jl--+----OV 

l--•rnLltfl •TLH(lrl__j 1--
ITLH(lr) ITHL(lfl cf

-- AMP(VI 
90% 

VM 

-----------tw----- ov 

VM=1.5V 

Input Pulse Definition [--1 '"M ~~· "0"'"'"'"' FAMILY --
Amplitude 

---- ------ -+----+----< 
74F 3.0V 

~--~-

6-297 
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Logic Products 

FEATURES 
• Multiplexed parallel 1/0 ports 
• Separate Serial input and output 
• Sign extend function 
• 3-State outputs for bus 

applications 

DESCRIPTION 
The 'F322 is an 8-bit shift register with 
provision for either serial or parallel load
ing and with 3-State parallel outputs plus 
a bi-state Serial output. Parallel Data 
inputs and outputs are multiplexed to 
minimize pin count. State changes are 
initiated by the rising edge of the clock. 
Four synchronous modes of operation 
are possi!:le: hold (store), shift right with 
serial entry, shift right with sign extend, 
and parallel load. An asynchronous Mas
ter Reset (MR) input overrides clocked 
operation and clears the register. 

PIN CONFIGURATION 

February 1986 

FAST 74F322 
Register 
8-Bit Serial/Parallel Register With Sign Extend (3-State) 
Preliminary Specification 

TYPE 

74F322 

ORDERING CODE 

TYPICAL IMAX 

90 MHz 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

60mA 

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

Plastic DIP N74F322N 

Plastic SOL-24 N74F322D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

RE Register enable input (active LOW) 1.0/1.0 20µA/0.6mA 

SIP Serial (HIGH) or parallel (LOW) mode 1.0/1.0 20µA/0.6mA Control input 

SE Sign extend input (active LOW) 1.0/3.0 20µA/1.8mA 

s Serial data select input 1.0/2.0 20µA/1.2mA 

Do, D1 Serial data inputs 1.0/1.0 20µA/0.6mA 

CP Clock pulse input (active rising edge) 1.0/1.0 20µA/0.6mA 

MR Asynchronous master reset input 1.0/1.0 20µA/0.6mA (active LOW) 

OE 3-State output enable input (active 1.0/1.0 20µA/0.6mA LOW) 

Oo Bi-state serial output 50/33 1.0mA/20mA 

l/Oo-1/07 
Multiplexed parallel data inputs or 1.0/1.0 20µA/0.6mA 

3-State parallel data outputs 150/33 3.0mA/20mA 
NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

18 
11 
8 

19 3 17 

9 4 16 5 15 6 14 7 13 12 
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Signetics Logic Products 

Register 

The 'F322 contains eight D-type edge-trig
gered flip-flops and the interstage gating 
required to perform right shift and the intra
stage gating necessary for hold and synchro
nous parallel load operations. A LOW signal 
on RE enables shifting or parallel loading, 
while a HIGH signal enables the hold mode. A 

LOGIC DIAGRAM 

SIP 

HIGH signal on S/P enables shift right, while 
a LOW signal disables the 3-State output 
buff€rs and enables parallel loading. In the 
shift right mode a HIGH signal on SE enables 
serial entry from either Do or D1, as deter
mined by the S input. A LOW signal on SE 
enables shift right but 07 reloads its contents, 

Preliminary Specification 

FAST 74F322 

thus performing the sign extend function 
required for the 'LS384 Two's Complement 
Multiplier. A HIGH signal on OE disables the 
3-State output buffers, regardless of the other 
control inputs. In this condition the shifting 
and loading operations can still be performed. 

CP~-t;>o---tt---+--t--f-'--f-f-+-'--f-f-+-'---j-J-+~,____j-f-+~,____j-f-+___J___jf--_1--1-_J 
MR 

0.~~~~~t---<>f.--l,J----t--r~-r---1i--t~~r-t-1r-~.,--t-+--~~-+-t-~_,_--f-+~--1>--l--l~~ 

1/07 1/05 I/Os 110, l/Oo 

FUNCTION TABLE 

INPUTS OUTPUTS 
MODE 

-

MR RE SIP SE s OE* CP 1/07 1/06 I/Os 1/04 1/03 1102 110, l/Oo 

Clear 
L x x x x L x L L L L L L L L 
L x x x x H x z z z z z z z z 

Parallel Load H L L x x x i l7 15 Is l4 13 12 1, lo 

Shift Right 
H L H H L L i Do 07 05 Os 04 03 02 o, 
H L H H H L i D, 07 06 Os 04 03 02 o, 

Sign Extend H L H L x L i 07 07 05 Os 04 03 02 o, 
Hold H H x x x L i NC NC NC NC NC NC NC NC 

*When the OE input is HIGH, all I/On terminals are at the high-impedance state; sequential operation or clearing of the register is not affected. 
NOTES: 

Oo 

L 
L 

lo 

o, 
o, 
o, 
NC 

1. 11 - lo= The level of the steady-state input at the respective 1/0 terminal is loaded into the flip-flop while the flip-flop outputs (except Oo) are isolated from the 1/0 
terminal. 

2. Do - D1 =The level of the steady-state inputs to the serial multiplexer input. 
3. 0 7 - Oo =The level of the respective On flip-f!op prior to the last Clock LOW-to-HIGH transition. 
4. NC= No change; Z =High-Impedance Output State; H =HIGH Voltage Level; L = LOW Voltage Level; t =LOW-to-HIGH Clock Transition. 
5. t = LOW-to-HIGH clock transition. 
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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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +5.5 v 
lour Current applied to output in LOW output state. 40 mA 

TA Operating free-air temperature range 0 to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -3 mA 

loL LOW-level output current 20 mA 

TA Operating free-air temperature 0 70 oc 

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

74F322 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.4 v 
VoH HIGH-level output voltage V1L = MAX, loH = MAX 

V1H= MIN, ±5%Vcc 2.7 3.4 v 
Vee= MIN, ± 10%Vcc .35 .50 v 

Vol LOW-level output voltage V1L = MAX, loL = MAX 
V1H =MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 100 µA input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

SE -1.8 mA 

l1L LOW-level input current rs----1 Vee= MAX, V1 = 0.5V -1.2 mA 

Others -0.4 -0.6 mA 

loZH + Off-state output current, 
Vee= MAX, V1H =MIN, Vo= 2.7V 70 µA 

l1H HIGH-level voltage applied 

lozL + Off-state output current, 
Vee= MAX, V1H =MIN, Vo= 0.5V -600 µA 

l1L LOW-level voltage applied 

los Short-circuit output current3 Vee= MAX -60 -80 -150 mA 

Ice Supply current4 (total) Vee= MAX, GP= OE = 4.5V 60 84 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C, 
3. Not more than one output should be shorted at a time. For testing las. 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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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

I I 

74F322 

TA= +25°C TA= O'C to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee=+ s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL= soon RL = 500.11 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 70 90 70 MHz 

tPLH Propagation delay 
Waveform 1 

4 7 9 4 10 
tPHL CP to 110, 5 8.5 11 5 12 

ns 

tPLH Propagation delay 
Waveform 1 

3.5 7 9 3.5 10 
tPHL CP to 0 0 3.5 7 9 3.5 10 

ns 

tPHL 
Propagation delay 

Waveform 3 6 10 13 6 14 ns 
MR to 110, 

tPHL 
Propagation delay 

Waveform 3 5.5 9.5 12.0 5.5 13 ns 
MR to 0 0 

tpzH Output enable time Waveform 4 3 6.5 9 3 10 
tpzL OE to 110, Waveform 5 4 8.5 11 4 12 

ns 

tpHz Output disable time Waveform 4 2 4.5 6 2 7 
tpLZ OE to 110, Waveform 5 2 5 7 2 8 

ns 

tpzH Output enable time Waveform 4 4.5 8 10.5 4.5 11.5 
tpzL SIP to 110, Waveform 5 5.5 10 14 5.5 15 

ns 

tpHZ Output disable time Waveform 4 5 9 11.5 5 12.5 
tpLz S/P to 1/00 Waveform 5 6 12 15.5 6 16.5 

ns 
--~ 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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AC SET-UP REQUIREMENTS 

74F322 

TA= +2S'C TA= O'C to +70'C 

PARAMETER TEST CONDITIONS Vee= +s.ov Vee= + s.ov ± 10% 
UNIT 

CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t,(H) Set-up time, HIGH or LOW 
Waveform 2 

12 13 
t5(L) RE to CP 12 13 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 2 

0 0 
th(L) RE to CP 0 0 

ns 

t,(H) Set-up time, HIGH or LOW 
Waveform 2 

8 9 
t,(L) Do, D, or I/On to CP 8 9 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 2 

2 3 
th(L) Do, D, or I/On to CP 2 3 

ns 

t,(H) Set-up time, HIGH or LOW 
Waveform 2 

7 8 
t5(L) SE to CP 7 8 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 2 

2 2 
th(L) SE to CP 2 2 

ns 

t,(H) Set-up time, HIGH or LOW 
Waveform 2 

12 13 
t5(L) S/P to CP 12 13 

ns 

t,(H) Set-up time, HIGH or LOW 
Waveform 2 

8 9 
t,(L) S to CP 8 9 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 2 

0 0 
th(L) S or S/P to CP 0 0 

ns 

tw(H) CP pulse width HIGH Waveform 1 7 7 ns 

tw(L) MR pulse width LOW Waveform 3 7 7 ns 

trur, Recovery time, MR to CP Waveform 3 8 8 ns 
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AC WAVEFORMS 

MR 

CP 

Waveform 1. Clock To Output Delays 
And Clock Pulse Width 

•w--

Oo, I/On 

Waveform 3. Master Reset Pulse Width, 
Master Reset To Output Delay And 

Master Reset To Clock Recovery Time 

S/P, OE 

Preliminary Specification 

FAST 74F322 

Waveform 2. Data Set-up And Hold Times 

S/P, OE v. v. 

-'''"}v. - IPHZ ~H-0.3V 
I/On ov 

Waveform 4. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

Waveform 5. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, VM = 1.SV 

The shaded areas indicate when the input 1s permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLz closed 
tpzL closed 
All other open 

DEFINITIONS 

Lo1.ov 

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

see AC CHARACTERISTICS for value. 
Ar =Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

Preliminary Specification 

FAST 74F322 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude 1 Rep. Ratel Pulse Width} tTLH} tTHL 

74F 3.0V } 1 MHz } 500ns J 2.5ns J 2.5ns 
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FEATURES 
• Common parallel 1/0 for reduced 

pin count 
• Additional Serial inputs and 

FAST 74F323 
Register 
8-Bit Universal Shift/Storage Register 
With Synchronous Reset and Common 1/0 Pins (3-State) 
Preliminary Specification 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F323 100 MHz 68mA 

outputs for expansion ORDERING CODE 
• Four operating modes: Shift Left, 

Shift Right, Load and Store 
• 3-State outputs for bus-oriented 

applications 

DESCRIPTION 
The 'F323 is an B-bit universal shift/ 
storage register with 3-State outputs. Its 
function is similar to the 'F299 with the 
exception of Synchronous Reset. Paral
lel load inputs and flip-flop outputs are 
multiplexed to minimize pin count. Sepa
rate serial inputs and outputs are provid
ed for 0 0 and 0 7 to allow easy cascad
ing. Four operation modes are possible: 
hold (store), shift left, shift right and 
parallel load. 

The 'F323 contains eight edge-triggered 
D-type flip-flops and the interstage logic 
necessary to perform synchronous re
set, shift left, shift right, parallel load and 
hold operations. The type of operation is 
determined by S0 and S1 as shown in 
the Mode Select table. 

PIN CONFIGURATION 

February 1986 

COMMERCIAL RANGE 
PACKAGES 

Vcc=5V ±10%; TA=O'C to +70°C 

Plastic DIP N74F323N 

Plastic SOL-20 N74F323D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

GP Clock pulse input (active rising edge) 1.0/1.0 20µA/0.6mA 

DSo Serial data input for right shift 1.0/1.0 20µA/0.6mA 

DS1 Serial data input for left shift 1.0/1.0 20µA/0.6mA 

So, S1 Mode select inputs 1.0/2.0 20µA/1.2mA 

SR Synchronous reset input (active LOW) 1.0/1.0 20µA/0.6mA 

OEo, OE1 
3-State output enable inputs 1.0/1.0 20µA/0.6mA 
(active LOW) 

Multiplexed parallel data inputs or 1.0/1.0 20µA/0.6mA 
l/Oo-1/07 

3-State parallel data outputs 150/33 3.0mA/20mA 

Oo, 01 Serial outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and O.SmA in the LOW state. 

LOGIC SYMBOL 

1 
19 
12 
2 
3 

11 18 

9 8 7 13 6 14 5 15 4 16 
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Register 

All flip-flop outputs are brought out through 3-
State buffers to separate 1/0 pins that also 
serve as data inputs in the parallel load mode. 
0 0 and 0 7 are also brought out on other pins 
for expansion in serial shifting of longer 
words. 

A LOW signal on SR overrides the Select 
inputs and allows the flip-flops to be reset by 
the next rising edge of CP. All other state 
changes are also initiated by the LOW-to
HIGH CP transition. Inputs can change with 
the clock is in either state provided only that 
the recommended set-up and hold times, 
relative to the rising edge of CP, are ob
served. 

A HIGH signal on either OE1 or OE2 disables 
the 3-State buffers and puts the 1/0 pins in 
the high impedance state. In this condition 
the shift, load, hold and reset operations can 
still occur. The 3-State buffers are also dis
abled by HIGH signals on both So and S1 in 
preparation for a parallel load operation. 

LOGIC DIAGRAM 

February 1986 

FUNCTION TABLE 

INPUTS 

SR S1 

L x 
H H 
H L 
H H 
H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't care 

6-306 

Preliminary Specification 

FAST 74F323 

RESPONSE 
So CP 

x Synchronous Reset; Oo - 07 = LOW 
H Parallel Load; I/On~ On 
H Shift Right; DSo~Oo. Oo~01. etc.) 
L Shift Left; DS7~07, 07~0s. etc. 
H x Hold 



Signetics Logic Products Preliminary Specification 

Register FAST 74F323 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

------------
Vour Voltage applied to output in HIGH output state -0.5 to +5.5 v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current I -18 mA I 

loH HIGH-level output current -3 mA 

20 mA loL LOW-level output current 
-- --- ---1 

TA Operating free-air temperature 0 70 oc 
··--·~ 

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

74F323 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.4 v 
VoH HIGH-level output voltage V1L = MAX, loH = MAX 

V1H =MIN, ±5%Vcc 2.7 3.4 v 
Vee= MIN, ± 10%Vcc .35 .50 v 

VoL LOW-level output voltage V1L = MAX, loL = MAX 
V1H =MIN, ± 5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

So, S1 -1.2 mA 
IL LOW-level input current 

Others 
Vee= MAX, V1 = 0.5V 

-0.4 -0.6 mA 

loZH + Off-state output current, 
Vee= MAX, V1H =MIN, Vo= 2.7V 70 µA 

l1H HIGH-level voltage applied 

lozL + Off-state output current, 
Vee= MAX, V1H =MIN, Vo= 0.5V -650 µA 

l1L LOW-level voltage applied 

los Short-circuit output current3 Vee= MAX -60 -80 -150 mA 

lcCH mA 

Ice Supply current (total) leeL Vee= MAX 92 mA 
----I 

leez mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, 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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Register FAST 74F323 

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

74F323 

TA= +25°C TA= 0°C to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee=+ 5.0V ± 10% 

UNIT 
CL= 50pF CL= 50pF 
RL= soon RL= 500.Q 

Min Typ Max Min Max 

IMAX Maximum input frequency Waveform 1 70 70 MHz 

tPLH Propagation delay 
Waveform 1 

4.0 7.0 9.0 4.0 10 
tPHL CP to 0 0 or 07 3.5 6.5 8.5 3.5 9.5 

ns 

tPLH Propagation delay 
Waveform 1 

4.0 7.0 9.0 4.0 10 

tPHL CP to I/On 5.0 8.5 11 5.0 12 
ns 

tpZH Output enable time to Waveform 3 3.5 6.0 8.0 3.5 9.0 
tpzL HIGH or LOW level Waveform 4 4.0 7.0 10 4.0 11 

ns 

tpHz Output disable time from Waveform 3 2.5 4.5 6.0 2.5 7.0 
tpLz HIGH or LOW level Waveform 4 2.0 4.0 5.5 2.0 6.5 

ns 

AC SET-UP REQUIREMENTS 

74F323 

TA= +25°C TA= 0°C to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee=+ 5.0V ± 10% 

UNIT 
CL= 50pF CL= 50pF 
RL = 500.Q RL=500.Q 

Min Typ Max Min Max 

t5 (H) Set-up time, HIGH or LOW 
Waveform 2 

8.5 
t5 (L) S0 or S1 to CP 8.5 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 2 

0 
th(L) So or S1 to CP 0 

ns 

t5 (H) Set-up time, HIGH or LOW 
Waveform 2 

5.0 
t5 (L) I/On. DSo. DS7 to CP 5.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 2 

2.0 
th(L) I/On, DSo. DS7 to CP 2.0 

ns 

t5 (H) Set-up time, HIGH or LOW 
Waveform 2 

10 
t5 (L) SR to CP 10 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 2 

0 
th(L) SR to CP 0 

ns 

tw(H) 
CP pulse width, HIGH or LOW Waveform 1 

7.0 
tw(L) 7.0 

ns 
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Register 

AC WAVEFORMS 

Waveform 1. Clock To Output Delays 
And Clock Pulse Width 

Waveform 3. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

so,s1, 
l/QnN, 

DSo, DS1, 

Sn 

CP 

a, l/Gn 

Preliminary Specification 

FAST 74F323 

Waveform 2. Data Set-up And Hold Times 

-1,,,-1.VM -tp"'~ 1 _______ _cVoH-0.3V 

OV 

Waveform 4. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

RL 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

lpLZ closed 
lpzL closed 
All other open 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width j 1TLH j tTHL 

74F 3.0V } 1 MHz } 500ns I 2.5ns} 2.5ns 

6-309 
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Logic Products 

FEATURES 
• Shifts 4 bits of data to 0, 1, 2, 3 

places under control of two 
select lines 

• 3-State outputs for bus organized 
systems 

DESCRIPTION 
The 'F350 is a combination logic circuit 
that shifts a 4-bit word from o to 3 
places. No clocking is required as with 
shift registers. 

The 'F350 can be used to shift any 
number of bits any number of places up 
or down by suitable interconnection. 
Shifting can be: 
1. Logical - with logic zeros filled in at 

either end of the shifting field. 
2. Arithmetic - where the sign bit is ex

tended during a shift down. 
3. End around - where the data word 

forms a continuous loop. 

The 3-State outputs are useful for bus 
interlace applications or expansion to a 
larger number of shift positions in end 
around shifting. The active LOW Output 
Enable (OE) input controls the state of 
the outputs. The outputs are in the HIGH 
impedance "off" state when OE is 
HIGH, and they are active when OE is 
LOW. 

PIN CONFIGURATION 

lo 

August 26, 1985 

FAST 74F350 
Shifter 
4-Bit Shifter (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F350 5.2ns 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

24mA 

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V ± 10%; TA= 0°C to +10°c 

Plastic DIP N74F350N 

Plastic S0-16 N74F350D 

NOTES: 
1. SO package is surtace-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

So, S1 Select inputs 1.0/2.0 20µA/1.2mA 

l_3-l3 Data inputs 1.0/2.0 20µA/1.2mA 

OE Output enable input (Active LOW) 1.0/2.0 20µA/1.2mA 

Yo-Y3 3-State outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

S1 

10 s, 

13 OE 

Vee =Pin 16 
GND =Pin 8 

1 2 3 4 

1_3 1_2 1_1 lo 

Yo V1 

15 1' 

6-310 
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11 1, 

v, 

12 

LOGIC SYMBOL (IEEE/IEC) 

7 

10 32:1 

13 
Z10 

11 2 
'V 1 

13 0 

Z11 

11 "' rn 12 2 
'V 

1 

Y3 14 0 

12 32:1 

11 
13 2 

'V 1 

13 32:1 

14 2 
'V 

15 1 
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Shifter 

LOGIC DIAGRAM 

l.3 
(1) 

Vee• Pin 16 
GND =Pin 8 

( ) = Pin numbers 

FUNCTION TABLE 

OE s, So 

H x x 
L L L 
L L H 
L H L 
L H H 

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

13 

x 
D3 
x 
x 
x 

l.2 
(2) 

12 

x 
D2 
D2 
x 
x 

(Z) - HIGH impedance (off) state 

1, lo 

x x 
D, Do 
D, Do 
D, Do 
x Do 

Dn = HIGH or LOW state of referenced In input 

LOGIC EQUATIONS 

._, 
x 
x 

D_, 
D_, 
D_, 

Yo= So·S1·lo + So·S1·L1 + So·S1· '-2 + So·S1•L3 
Yr= So·S1·l1 + So·$1·1o + So·S1· '-1 + So-S1·L2 
Y2 = So·S1·l2 + So·S1·l1 + So·S1· lo+ So·S1·L1 
Y3 = So·S1•l3 + So·S1·l2 + So·S1· 11 + So·S1·lo 

August 26. 1985 

'-2 

x 
x 
x 

D.2 
D.2 

1_, 
(3) 

L3 

x 
x 
x 
x 

D_3 

V3 Y2 

z z 
D3 D2 
D2 D, 
D, Do 
Do D_, 

6-311 

Product Specification 

FAST 74F350 

'o '1 •2 So QE 
(4) (5) (6) (13) 

(11) 

= 
6 
~ 

v, Yo 

z z 
D, Do 
Do D_, 

D_, D.2 
D.2 D_3 
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Shifter FAST 74F350 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N 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 o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -3 mA 

IOL LOW-level output current 24 mA 

TA Operating free-air temperature 0 70 oc 
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Shifter FAST 74F350 

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

74F350 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.4 v 
VoH HIGH-level output voltage v,L ~ MAX, loH = MAX 

V1H =MIN, ±5%Vcc 2.7 3.4 v 

Vee= MIN, ± 10%Vcc .35 .50 v 
Vol LOW-level output voltage v,L = MAX, loL = MAX 

V1H= MIN, ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 1, = l1K -0.73 -1.2 v 

1, 
Input current at maximum 

Vee= MAX, v, = 7.0V 100 µA input voltage 

l1H HIGH-level input current Vee= MAX, v, = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, v, = 0.5V -0.9 -1.2 mA 

lozH 
Off-state output current, 

Vee= MAX, v,H =MIN, Vo= 2.4V 2 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, v,H =MIN, Vo= 0.5V -2 -50 µA 
LOW-level voltage applied 

las Short-circuit output current3 Vee= MAX, Vo= O.OV -60 -90 -150 mA 

leeH 22 35 mA 

Ice Supply current (total) leeL Vee= MAX 26 41 mA 

lccz 26 42 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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, las tests should be performed last. 

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

74F350 

TA= +25°C TA= 0°C to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= +s.ov ± 10% 

UNIT 
CL= 50pF CL= 50pF 
RL= soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

3.0 4.5 6.0 3.0 7.0 
tPHL In to Yn 2.5 4.0 5.5 2.5 6.5 

ns 

tPLH Propagation delay 
Waveform 1 

4.0 7.8 10 4.0 11 
tPHL Sn to Yn 3.0 6.5 8.5 3.0 9.5 

ns 

tpzH Output enable time to Waveform 2 2.5 5.0 7.0 2.5 8.0 
lpzL HIGH or LOW level Waveform 3 4.0 7.0 9.0 4.0 10 

ns 

Ip Hz Output disable time from Waveform 2 2.0 3.9 5.5 2.0 6.5 
lpLz HIGH or LOW level Waveform 3 2.0 4.0 5.5 2.0 6.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Shifter 

APPLICATIONS 

0 1 2 3 4 5 6 7 8 9 10 11 

~_.>-1-t-~-t--~t-~1-----.1--_.-1--1-~t-~l---'l----+~_...-1-1__,~~~1----t~--+~-J 

s,~--+-t-~+-~t-~1-~1--~-+-+-~+-~!--.ji----t~~~l--~+-~"---l~-+~__J 

oe~~.___~-1-~t-~1----.1--~~._~+-~l---'l----+~~--t>--~~----.1----t~--+~~--' 

10 

S2 S,So 
L LL No shift 

L H Shilt end around 1 
H L Shift end around 2 
H H Shift end around 3 

H L L Shift end around 4 
H L H Shift end around 5 
H H L Shift end around 6 
H H H Shift end around 7 

B·Bit End Around Shift 0, 1, 2, 3, 4, 5, 6, 7 Places 

0 1 2 3 4 5 6 7 

T I 
T ± TT 

,-----1 1.31.2•-1 IO It •2 13 .....- l.31.21.1 •o '' •2 13 
r---

l.3 L2t1 10 •1 12 13 s, S1 s, ...--< 
..--1 So ~so r- So r--1 

Product Specification 

FAST 74F350 

12 13 14 15 

12 13 " 

l l 
s, r.3 1-2 1., 10 11 12 13 

So 

rl 0Evo ,, 
" " 

~OEvo " " 
,, r . .,0 ,, 

" 
,, ~OE Yo ,, 

" YJ 

So ., ., ., 

S1 So Scale 
L L 78 Ya 

H 74 Y4 
H L ..:-2 1!2 
H H No change 1 

August 26, 1985 

I 
J 

-

T 

13-Blt 2's Complement Scaler 
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Shiffer 

APPLICATIONS Continued 

12 11 10 9 

l.3 1-2 L1 IQ 11 12 13 
s, 
So 

8 7 6 5 

So 

So_..,--t~~--1c----t~-+~-t-~---4-+~~--J~-l-~--l-~-J-~_J 

s,~_..~~--1~--t~-t-~-t-~~---+~~-t~-+~-t-~+-~~~ 

s, So 
L L No shift 

H Shift 1 place 
H L Shift 2 places 
H H Shift 3 places 

16-Bit Shift Up 0, 1, 2, or 3 Places 

AC WAVEFORMS 

OE 

v 

Product Specification 

FAST 74F350 

4 3 2 1 

... ... 
1PzH} VII lpHzlf: .....£:.. VoH -0.3V 

ov 

Waveform 1. Propogation Delay Data 
And Select To Output 

Waveform 2. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

August 26, 1985 

OE --i:-:P-MZ_L __ ------{:~LZ 
v 

Waveform 3. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM"" 1.5V. 
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Shifter 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLz closed 
lpzL closed 
All other open 

DEFINITIONS 

t..._,, 7.0V 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

Product Specification 

FAST 74F350 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. Rate J Pulse Width l tTLH [ ITHL 

74F 3.0V l 1 MHz l 500ns l 2.5ns l 2.5ns 
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FEATURES 
• Inverting version of 'F153 
• Separate Enable for each 

multiplexer section 
• Common Select inputs 
• See 'F353 for 3-State version 

DESCRIPTION 
The 'F352 has a dual 4-input multiplexer 
that can select 2 bits of data from up to 
eight sources under control of the com
mon Select inputs (So. S1). The two 4-
input multiplexer circuits have individual 
active LOW Enables (Ea. Eb) which can 
be used to strobe the outputs indepen
dently. Outputs (Ya. Yb) are forced HIGH 
when the corresponding Enables (Ea. 
Eb) are HIGH. 

The device is the logical implementation 
of a 2-pole, 4-position switch, where the 
position of the switch is determined by 
the logic levels supplied to the two 
Select inputs. 

The 'F352 can be used to move data to 
a common output bus from a group of 
registers. The state of the Select inputs 
would determine the particular register 
from which the data came. An alternative 
application is as a function generator. 
The device can generate two functions or 
three variables. This is useful for imple
menting highly irregular random logic. 

PIN CONFIGURATION 

February 22, 1985 

FAST 74F352 
Multiplexer 
Dual 4-Line to 1-Line Multiplexer 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F352 5.5ns 10mA 

ORDERING CODE 

COMMERCIAL RANGE PACKAGES 
Vcc=5V ±10%; TA=o·c to +7D°C 

Plastic DIP N74F352N 

Plastic S0-16 N74F352D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

loa - Isa Port A data inputs 1.0/1.0 20µA/0.6mA 

lob - l3b Port B data inputs 1.0/1.0 20µA/0.6mA 

So, 81 Common select inputs 1.0/1.0 20µA/0.6mA 

Ea. Eb Port A, B enable inputs (active LOW) 1.0/1.0 20µA/0.6mA 

Ya. Yb Multiplexer outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW s1ate. 

LOGIC SYMBOL 

1 6 5 4 3 10 11 12 13 15 

14 So 

s, 

Vee =Pin 16 
GND=Pin 8 
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Multiplexer 

LOGIC DIAGRAM 

E. 1oa 
(1) (8) 

Vee =Pin 16 
GND=Pin B 

111 
(5) 

121 13a s, so lob l1b l2b l3b Eb 
(4) (3) (2) (14) (10) (11) (12) (13) (15) 

Product Specification 

FAST 74F352 

FUNCTION TABLE 

INPUTS 

So S1 E Ion 

x x H x 
L L L L 
L L L H 
H L L x 
H L L x 
L H L x 
L H L x 
H H L x 
H H L x 

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

l1n 

x 
x 
x 
L 
H 
x 
x 
x 
x 

OUTPUT 

l2n Ian Yn 

x x H 
x x H 
x x L 
x x H 
x x L 
L x H 
H x L 
x L H 
x H L 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 

V1L LOW-level input voltage +0.8 v 

l1K 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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Multiplexer FAST 74F352 

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

74F352 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, V1L = MAX, ±10%Vee 2.5 v 
VoH HIGH-level output voltage 

V1H= MIN, loH =MAX v ±5%Vcc 2.7 3.4 

Vee= MIN, V1L = MAX, ±10%Vee .35 .50 v 
Vol LOW-level output voltage 

V1H= MIN, loL=MAX ±5%Vee .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at 

Vee= MAX, V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

las Short-circuit output current3 Vee= MAX -60 -85 -150 mA 

E l En = Sn = In = GND 8 14 mA 
Ice Supply current (total Vee= MAX l En = GND, Sn = In = 4.5V 12 20 mA L 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to 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 sequences of parameter tests, las tests should be performed last. 

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

74F352 

TA=+25°C TA= o·c to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +5.0V ± 10% 

UNIT 
CL=50pF CL= 50pF 
RL = 500.11 RL = 500.11 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.5 5.0 7.0 2.0 8.0 
tPHL Ion to Yn 1.5 3.0 4.5 1.0 8.0 

ns 

tPLH Propagation delay 
Waveform 2 

4.5 6.5 11.0 4.0 12.5 

tPHL Sn to Yn 4.0 6.0 8.5 3.5 9.5 
ns 

tPLH Propagation delay 
Waveform 2 

2.5 5.0 6.5 2.0 7.0 
En to Yn 3.5 6.0 8.0 3.0 8.5 

ns 
tPHL 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Slgnetics Logic Products 

Multiplexer 

AC WAVEFORMS 

Waveform 1. Propagation Delay For Data To Output 

Product Specific;:ation 

FAST 74F352 

Waveform 2. Propagation Delay For 
Select Or Enable To Output 

NOTE: For all wavefOITTIS, VM ... 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

Vee 

PULSE 
Your 

GENERATOR 

:1 AL 

.,,. .,,. .,,. .,,. 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

February 22, 1985 

..... -----•w------t AMP(V) 

...... -----•w-----.. ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Ratej Pulse Width J tTLH J trHL 

74F 3.0V l 1MHz l 500ns 12.sns 12.Sns 
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Signetics 

Logic Products 

FEATURES 
• Inverting version of 'F253 
• 3-State outputs for bus interface 

and multiplex expansion 

• Common Select inputs 
• Separate Output Enable inputs 

DESCRIPTION 
The 'F353 has two identical 4-input mul
tiplexers with 3-State outputs which se
lect two bits from eight sources selected 
by common Select inputs (S0, S1). When 
the individual Output Enable (Eoa. Eob) 
inputs of the 4-input multiplexers are 
HIGH, the outputs are forced to a HIGH 
impedance (HIGH Z) state. 

The 'F353 is the logic implementation of 
a 2-pole, 4-position switch; the position 
of the switch being determined by the 
logic levels supplied to the two Select 
inputs. 

Logic equations for the outputs are 
shown below: 

Ya= OEa • (loa • S1 •So+ l1a • =o 
+ l2a • S1 •So+ l3a • 81 • So) 

Yb= OEb •(lob• S1 • So+ 11b • =o 
+ l2b • S1 • So + l3b • S1 • So) 

PIN CONFIGURATION 

~--J 
February 22, 1985 

FAST 74F353 
Multiplexer 
Dual 4·1nput Multiplexer (3·State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F353 6.0ns 11mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V ± 10%; TA= 0°C to 

Plastic DIP N74F353N 

Plastic S0-16 N74F353D 

NOTES: 
1. SO package is surtace-mounted micro~miniature DIP. 
2. For information regarding devices processectto Military Specifications, see the Signetics Military Products 

Data Manual. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
! 

PINS DESCRIPTION 
74F(U.L.) 

HIGH/LOW 
LOAD VALUE 

HIGH/LOW 
1----------+-------------+-------t-.. -------< 

loa - l3a Port A data inputs 1.0/1.0 I 20µA/0.6mA 

lob-l1b Port B data inputs 1.0/1.0 20µAI0.6mA 
e---------+-----------·-·---+--------t------4 

So, S1 Common select inputs 1.011.0 20µA/0.6mA 

NOTE: 

Port A, B output enable 
inputs (active LOW) 

3-State outputs (inverted} 

1.011.0 20µA/0.6mA 

150140 3.0mA124mA 

One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

1 8 s 4 3 10 11 12 13 15 

OE• loa 118 '21 131 lob 11 b '2b lab Oeb 

14 So 

Vee ""Pin 16 
GND.,,Pin 8 

6-321 
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Multiplexer 

LOGIC DIAGRAM 

OE. 
(1) 

'11e 
(8) 

Vc,c=Pin16 

'1b 
(11) 

'2b 
(12) 

l3b 

(13) 

CiEb 
(15) 

GNO"" Pin _a ____ , __ ·--------------------------~ 

Product Specification 

FAST 74F353 

FUNCTION TABLE 

INPUTS 

So s, lo 11 

x x x x 
L L L x 
L L H x 
H L x L 
H L x H 
L H x x 
L H x x 
H H x x 
H H x x 

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

12 

x 
x 
x 
x 
x 
L 
H 
x 
x 

la 

x 
x 
x 
x 
x 
x 
x 
L 
H 

(Z) ~HIGH impedance (off) state 

OUTPUT 

OE v 
H (Z) 
L H 
L L 
L H 
L L 
L H 
L L 
L H 
L L 

All but one device must be in the HIGH 
impedance state to avoid high currents ex
ceeding the maximum ratings, if the outputs 
of the 3-State devices are tied together. 
Design of the Output Enable signals must 
ensure that there is no overlap. 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits snt 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.) 

~ -
f---·------·---·-----"~~~---
1~--Supp~ voltage-------------

74F UNIT 

-0.5 to +7.0 v 

~
~N---~put~t~ge 
N Input current 
---~---·~----------·----------·--

Vour Voltage applied to output in HIGH output state 

our Current applmd to output rn LOW output state 

t~~-=--· 0£'.':~!~-~~::_:ai; temperatur~~---

-0.5 to +7.0 v 
-30 to +5 mA 

-0.5 to +5.5 v 
48 mA 

o to 70 oc 
-

RECOMMENDED OPERATING CONDITIONS 

-------·--· PARAMETER ·----~---·-,[-_74_F_~-----1 

--y;;--·-S·u-_p-~p~l-y_~-v~o~lt_a-_g-_e-~---~-~---_-_-_-_-_-_-_-_-_-_-_-_-_-__ ---------~---·-_-_-_-_-__ -_-+~----~~~:~.i:·~~~~+-l_-_~_-_N_s_0-o_m~-~~-+l+l~~~-M-5~~5-x _______ +-,_-_-_-_~_-_v~---_---
V;H HIGH-level input voltage 2.0 I V 

UNIT 

--------------· .. ----------------------- ------+------+------+---------< 
LOW -level input voltage 0.8 v 

--~-~--------·---------------------- --·--+·-·----+-----+-----;------; 
hK Input clamp current -18 mA 

~---~ .. ·------....... --.. ·---------------.. --------.. -----------------+-------+-·-----;r-----+----·----t 
loH HIGH-level output current -3 mA 

1---------· .... -----------···--------·-------+------e-----+------;r----------< 
loL LOW-level output current 24 mA 

[----------·-------~---.. --------- ----------+------+------+------!-------; 
TA Operatins;, free-air temperature O 70 oc 

----------------+-------!-----+----~----~ 
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Signetics Logic Products Product Specification 

Multiplexer FAST 74F353 

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

74F353 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, V1L =MAX, l ± 10%Vee 2.4 v 
VoH HIGH-level output voltage 

V:11 =MIN, loH =MAX l ±5%Ve;e; 2.7 3.4 v 

Vee= MIN, V1L =MAX, T ±10%Vee .35 .50 v 
Vol LOW-level output voltage 

V1H = MIN, loL = MAX J ±5%Vee .35 .50 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level inpu\ current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

lozH 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 2.4V 2 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current 

Vee= MAX, V1H =MIN, Vo= 0.5V' -2 -50 µA 
LOW-level voltage applied 

los Short-circuit output current3 Vee= MAX -60 -90 -150 mA 

leCH OEn = Sn= In = GND 9 14 mA 
~ 

Ice Supply current (total) leeL Vee= MAX Sn= OEn = GND;ln = 4.5 11 20 mA 
~ 

lccz OEn = 4.5V;Sn = In GND 13 23 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 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 (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

74F353 

TA= +25°C TA= 0°C to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= + 5.ov ± 10% 

UNIT 
CL= 50pF CL= 50pF 
RL =soon RL =SOOD. 

Min Typ Max Min Max __j 
IPLH Propagation delay 

Waveform 1 
3.0 5.0 7.0 3.0 8.0 I tPHL In to Yn 1.5 3.0 5.0 1.0 5.5 

ns 

---1 
tPLH Propagation delay 

Waveform 2 
5.0 9.0 12.0 4.5 12.5 

ns J tPHL Sn to Yn 3.0 6.0 8.5 3.0 9.5 

tpzH Output enable time to Waveform 3 4.0 6.0 8.0 3.5 9.0 I tpzL HIGH or LOW level Waveform 4 4.0 6.5 8.0 3.5 9.0 
ns 

tPHZ Output disable time from Waveform 3 2.5 4.0 5.5 2.0 6.0 I 
I 

tpLz HIGH or LOW level Waveform 4 1.5 2.5 6.0 1.5 7.0 
ns J 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products 

Multiplexer 

AC WAVEFORMS 

Waveform 1. Propagation Delay (In) To Output (Y nl 

Waveform 3. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

OE.n 

Product Specification 

FAST 74F353 

Waveform 2. Propagation Delay Select 
(Sn) To Output (Y nl 

--------- _LVOH-0.3V 
1
PZH}VM 'PHZ~ 

ov 

Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Re 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

lpLz closed 
lpzL closed 
All other open 

DEFINITIONS 

t...o 7.0V 

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

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 

of pulse generators. 

February 22, 1985 

i------•w--------< AMP(V) 

....------•w--------+1 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

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

74F 3.0V J 1 MHz J 500ns J 2.5nsJ 2.5ns 
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Signetics 

Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
LOW and HIGH states) 

• 3-State buffer outputs sink 64mA 

•High speed 
• Bus oriented 

FUNCTION TABLE, 'F365, 'F366 

INPUTS OUTPUTS 

OE1 OE2 I Yn Yn 

L L L L H 
L L H H L 
x H x (Z) (Z) 
H x x (Z) (Z) 

FUNCTION TABLE, 'F367, 'F368 

INPUTS OUTPUTS 

OEn I 

L L 
L H 
H x 

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

Yn 

L 
H 

(Z) 

(Z) - HIGH impedance (off) state 

PIN CONFIGURATION 

'F365 

January 4, 1985 

Yn 

H 
L 

(Z) 

FAST 7 4F365, F366, 
F367, F368 
Buffers/Drivers 
'F365, 'F367 Hex Buffer/Driver (3-State) 
'F366, 'F368 Hex Inverter Buffer (3-State) 
Product Specification 

I 
TYPE 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F365 5.0ns 36mA 

74F366 5.0ns 36mA 

74F367 5.0ns 36mA 

74F368 5.0ns 36mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V ± 10%; TA= 0°c to +10°c 

Plastic DIP 
N74F365N, N74F366N 
N74F367N, N74F368N 

Plastic S0-16 
N7 4F365D, N7 4F366D 
N7 4F367D, N7 4F368D 

NOTES: 
1. SO package is suriace-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

OE1, OE2 
3-State output enable input 

1.0/0.033 20µA/20µA 
(active LOW) 

10 -15 Inputs 1.0/0.033 20µA/20µA 

Yo-Y5, Yo-Y5 Outputs 750/106.6 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

'F366 'F367 'F368 

6-325 853-0042 76480 
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Slgnetics Logic Products Product Specification 

Buffers /Drivers FAST 74F365, F366, F367, F368 

LOGIC SYMBOL 

'F365 'F366 'F367 'F368 

LOGIC SYMBOL (IEEE/IEC) 

'F365 'F366 'F367 'F368 
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Signetics Logic Products Product Specification 

Buffers/Drivers FAST 74F365, F366, F367, F368 

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

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 
------

VouT Voltage applied to output in HIGH output state 
·-

louT Current applied to output in LOW output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

-------·--
·--·------

·--

~-t=;:=14F==~=---F-1i!l~==i 

~!~~~~=-~ +-- ''" ---1--,,;;,-
=r== o :~_:?__~~==L===-~c_-=J ···--··--

~------------------------------~------··- --·---·-·--.. -·-·----
74F 

PARAMETER 

Vee Supply voltage 

(__ V1H HIGH-level input voltage 

V1L LOW-level input voltage 

l1K Input clamp current 

loH HIGH-level output current 

IOL LOW-level output currnnt 

TA Operating free-air temperature 

f------------------------------~-~_-_:_~-~~~---,;~--i -_:~- :_"~"-~ 
1------------------------_t----~---·---~-:--~~~~~~~~ 
~--------------------------------~---0--~ - _!_r.:_ ____ J_ __ ~- _j 
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Signetics Logic Products Product Specification 

Buffers /Drivers FAST 74F365, F366, F367, F368 

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

PARAMETER 

VoH HIGH-level output voltage 

VoL LOW-level output voltage 

~- Input clamp voltage 

Vee= MIN, 
V1L =MAX, 
V1H= MIN 

---+--Vee= MIN, 
V1L =MAX, 
V1H= MIN 

Vee= MIN, 

TEST CONDITIONS1 

±5%Vcc 
>---------+ 

± 10%Vcc 
loH = -15mA 

±5%Vcc 

loL =48mA ± 10%Vcc 

loL = 64mA ±5%Vcc 

I Input current at v o ov v 7 ov 
1 maximum input voltage cc = · • I = · 

74F365, 'F366 
'F367, 'F368 UNIT 

2.7 3.4 v 
2.0 v 
2.0 v 

0.35 0.50 v 
0.40 0.55 v 

-0.73 -1.2 v 

100 µA 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 
1----------------------~---------------------t---+-----I----+----< 

11L LOW-level input current Vee= MAX, V1 = 0.5V -1 -20 µA 

Vee= MAX, V1H =MIN, Vo= 2.4V 
Off-state current 

lozH HIGH-level voltage applied 
t---·-·-----------------t--------------·-------i>----+----+-----t--·-~ 

2 50 µA 

Off-state current 
lozL LOW-level voltage applied Vee= MAX, V1H =MIN, Vo= 0.5V -2 -50 µA 

-_1£-~----S-h_o_rt--c-ir~uit output current3 Vee= MAX -100 -225 mA 
-r·--l-c_C_H---+------------------+----+--2-5-~--3-5-+---m-A-~ 

Ice 
Supply 
current 
(total) 

r----- --~ Vee= MAX 35 48 mA 

~t::S_i:i____ 1------·+--_1_s_+-_2_5_-+-_m_A_~ 
'F366, 'F368 lccL 47 62 mA ----

'F365, 'F367fl _..!~~- 1-----t--4_7--+_6_2_+-_m_A--I 

~ ~ ~ ~ 
"----------~---- -----~----------------------L----'-----'-----'---~ 
NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee~ 5V, TA~ 25°C. 
3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to 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, las tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

74F365, 'F366, 'F367, 'F368 

TA= +25°C TA= 0°C to +70'C 

PARAMETER TEST CONDITIONS Vee= +5.0V Vee=+ s.ov ± 10% UNIT 
CL= 50pF CL= 50pF 
RL =soon RL =soon 

Min Typ Max Min Max 

IPLH PropaJl.ation delay 'F366, Waveform 1 3.0 5.0 6.5 3.0 7.5 ns 
lpHL In to Yn 'F368 2.0 3.0 5.0 1.5 5.5 

tPLH Propagation delay 'F365, Waveform 2 3.0 4.5 6.5 3.0 7.0 ns 
tPHL In to Yn 'F367 3.0 5.5 7.0 3.0 7.5 

tpzH Output enable time 'F365, 
Waveform 3 & 4 

4.0 6.5 9.5 4.0 10.0 ns 
tpzL to HIGH or LOW level 'F366 4.0 6.0 9.0 4.0 9.5 

tpzH Output enable time 'F367, Waveform 3 & 4 3.0 5.5 7.5 3.0 8.5 
tpzL to HIGH or LOW level 'F368 3.0 6.5 8.5 3.0 9.0 ns 

tpHz Output disable time 
Waveform 3 & 4 

2.5 4.5 6.5 2.5 7.0 ns 
tpLz from HIGH or LOW level 2.5 4.0 6.0 2.0 6.5 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products Product Specification 

Buffers /Drivers FAST 74F365, F366, F367, F368 

AC WAVEFORMS 

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

6E 

t} .. t~.,. 
Oi: ~VM {::LZ ., 1PZL-

3.SV 
Y ORY VM 

Y or Y 
ov ov 

LWaveform 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, VM = 1 5V 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

Re 

Re 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLz closed 
tpzL closed 
All other open 

DEFINITIONS 

't-o 7 ov 

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

see AC CHARACTERISTICS for value. 

FAMILY 

74F 
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VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude J Rep. Ratej Pulse Width j 1TLH J trnL 

3.0V J 1 MHz J 500ns J 2.5nsJ 2.5ns 

6 



Signetics 

Logic Products 

FEATURES 
• B·blt transparent latch - 'F373 
• 8-blt positive, edge-triggered 

register - 'F374 
• 3·State output buffers 
• Common 3·State output enable 
• Independent register and 3-state 

buffer operation 

DESCRIPTION 
The 'F373 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are 
controlled independently by Enable (E) 
and Output Enable (OE) control gates. 

The data on the D inputs are transferred 
to the latch outputs when the Latch 
Enable (E) input is HIGH. The latch 
remains transparent to the data inputs 
while Eis HIGH, and stores the data that 
is present one set-up time before the 
HIGH-to-LOW enable transition. 

The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 

FAST 74F373, 74F374 
Latches/Flip-Flops 
'F373 Octal Transparent Latch (3-State) 
'F374 Octal D Flip-Flop (3·State) 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F373 4.5ns 35mA 

74F374 6.5ns 55mA 

ORDERING CODE 
COMMERCIAL RANGE PACKAGES Vee= sv ± 10%; TA= o•c to +10°c 

Plastic DIP N74F373N, N74F374N 

Plastic SOL-20 N7 4F373D, N7 4F37 4D 

NOTES: 
1. SO package is surface~mounted micro-miniature DIP. 
2. 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 
74F(U.L-) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Do-D1 Data inputs 1.0/1.0 20µA/0.6mA 

E ('F373) 
Latch enable input 1.0/1.0 20µA/0.6mA (active HIGH) 

OE Output enable input 1.0/1.0 20µA/0.6mA 
(active LOW) 

CP ('F374) Clock pulse input 1.0/1.0 20µA/0.6mA 
(active rising edge) 

Oo-01 3-State outputs 150/40 3mA/24mA 

MOS memories, or MOS microproces- NOTE: 
sors. The active LOW Output Enable One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

(OE) controls all eight 3-State buffers 
independent of the latch operation. 

PIN CONFIGURATION 

'F373 

Do 

°" 

August 26, 1985 

LOGIC SYMBOL 

11 
Do D1 

OE 

Oo o, 

Vee =Pin 20 
GND• Pin 10 

1 

D2 

02 

'F373 

• 13 

D3 D4 

03 04 

• 12 
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'F373 

14 17 .. 
D5 De D7 

05 Do 07 

15 11 19 
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Latches /Flip-Flops 

PIN CONFIGURATION 

'F374 

LOGIC DIAGRAM, 'F373 

LOGIC SYMBOL 

11 
Do 01 

CP 

OE 

Oo 01 

Vee =Pin 20 
GND =Pin 10 

o, 

o, 

o, 

'F374 

13 14 17 18 

03 04 D5 Dg 07 

03 o, 05 o• o, 

12 15 16 19 

03 04 

::-~ 

Product Specification 

FAST 74F373, 74F374 

LOGIC SYMBOL (IEEE/IEC) 

'F374 

o, a, 

ll<-<:f>~'--J--~~-<--+-~~-+---+~~~.__t--~-1-t--·~~~-t-~~~--r-
(l) (9) 1112) 

Vee= Pin 20 
GND=Pin 10 

LOGIC DIAGRAM, 'F374 

Vee= Pin 20 
GND =Pin 10 

a, 

When OE is LOW, the latched or transparent 
data appears at the outputs. When OE is 
HIGH, the outputs are in the HIGH impedance 
"off" state, which means they will neither 
drive nor load the bus. 

The 'F37 4 is an 8-bit, edge-triggered register 
coupled to eight 3-State output buffers. The 
two sections of the device are controlled 

August 26, 1985 

a, a, a, a, 

independently by the Clock (CP) and Output 
Enable (OE) control gates. The register is 
fully edge triggered. The state of each D 
input, one set-up time before the LOW-to
HIGH clock transition, is transferred to the 
corresponding flip-flop's Q output 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 

6-331 

a, a, 

memories, or MOS microprocessors. The ac
tive LOW Output Enable (OE) controls all 
eight 3-State buffers independent of the reg
ister operation. When OE is LOW, the data in 
the register appears at the outputs. When OE 
is HIGH, the outputs are in the HIGH imped
ance "off" state, which means they will 
neither drive nor load the bus. 
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Signetlcs Logic Products Product Specification 

Latches /Flip-Flops FAST 74F373, 74F374 

MODE SELECT-FUNCTION TABLE, 'F373 

INPUTS 
OPERATING MODES INTERNAL REGISTER 

OE E Dn 

Enable and read register 
L H x L 
L H x H 

Latch and read register 
L L I L 
L L h H 

Latch register and disable outputs 
H x x x 
H x x x 

MODE SELECT- FUNCTION TABLE, 'F374 

INPUTS 
OPERATING MODES INTERNAL REGISTER 

OE CP Dn 

Load and read register 
L i I L 
L i h H 

Load register and disable outputs 
H x x x 
H x x x 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW E transition 
L = LOW voltage level 
X = Don't care 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW E transition 
(Z) =HIGH impedance "off" state 
i = LOW-to-HIGH clock transition 

OUTPUTS 

Oo-01 

L 
H 

L 
H 

(Z) 
(Z) 

OUTPUTS 

Oo-01 

L 
H 

(Z) 
(Z) 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

Your Voltage applied to output in HIGH output state -0.5 to +5.5 v 

lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 

V1L LOW-level input voltage 0.8 v 
l1K 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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Latches/Flip-Flops FAST 74F373, 74F374 

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

PARAMETER TEST CONDITIONS1 
74F373, 'F374 

UNIT 
Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.4 v 
VoH HIGH-level output voltage v,L = MAX, loH = MAX 

v,,, =MIN, ±5%Vcc 2.7 3.4 v 

Vee= MIN, ± 10%Vcc .35 .50 v 
Vol LOW-level output voltage v,L = MAX, loL = MAX 

V1H=MIN, ±5%Vcc .35 .50 v 

V11< Input clamp voltage Vee= MIN, 1, = l1K -0.73 -1.2 v 

1, 
Input current at maximum 

Vee= MAX, v, = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, v, = 2.7V 20 µA 

l1L LOW-level input current Vee= MAX, v, = 0.5V -0.6 mA 

loZH 
Off-state output current, 

Vee= MAX, v,H =MIN, Vo= 2.4V 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, v,H =MIN, Vo= 0.5V -50 µA 
LOW-level voltage applied 

los Short-circuit output current3 Vee= MAX, Vo= 0.0V -60 -150 mA 

'F373 lccz 
OE= 4.5V 

35 55 mA 
D inputs = E = GND 

Ice Supply current (total) f----1 Vee= MAX 

'F374 lccz 
CP =OE= 4.5V 

57 86 mA 
D inputs = 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 at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus 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, las tests should be performed last. 
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Latches /Flip-Flops FAST 74F373, 74F374 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics .LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

74F373, 'F374 

TA= +2s0 c TA= o•c to +10°c 

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

UNIT 
CONDITIONS CL= SOpf CL= 50pf 

RL= soon RL=soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency 'F374 Waveform 6 100 70 MHz 

tpLH Propagation delay 
'F373 Waveform 1 

3.0 9.0 11.5 5.0 13.0 
tPHL E to On 2.0 4.0 7.0 3.0 8.0 

ns 

tPLH Propagation delay 
'F373 Waveform 4 

3.0 5.3 7.0 3.0 8.0 
tPHL Dn to On 2.0 3.7 5.0 2.0 6.0 

ns 

tPLH Propagation delay 
'F374 Waveform 6 

4.0 6.5 8.5 4.0 10.0 
tPHL CP to On 4.0 6.5 8.5 4.0 10.0 

ns 

tpzH 
Output enable time to HIGH 'F373 

Waveform 2 
2.0 5.0 11.0 2.0 12.0 

level 'F374 2.0 9.0 11.5 2.0 12.5 
ns 

tpzL 
Output enable time to LOW 'F373 

Waveform 3 
2.0 5.6 7.5 2.0 8.5 

level 'F374 2.0 5.3 7.5 2.0 8.5 
ns 

tpHz 
Output disable time from HIGH 'F373 

Waveform 2 
2.0 4.5 6.5 2.0 7.5 

level 'F374 2.0 5.3 7.0 2.0 8.0 
ns 

tpLZ 
Output disable time from LOW 'F373 

Waveform 3 
2.0 3.8 5.0 2.0 6.0 

level 'F374 2.0 4.3 5.5 2.0 6.5 
ns 

AC SET-UP REQUIREMENTS 

7 4F373, 'F37 4 

TA= +2s0 c TA= o•c to +10°c 

PARAMETER 
TEST Vee= +s.ov Vee= +s.ov ± 10% 

UNIT 
CONDITIONS CL= SOpF CL= SOpf 

RL= soon RL =soon 

Min Typ Max Min Max 

t5(H) Set-up time, HIGH or LOW 
'F373 Waveform 5 

2.0 2.0 
t5(L) Dn to E 2.0 2.0 

ns 

th(H) Hold time, HIGH or LOW 
'F373 Waveform 5 3.0 3.0 

th(L) Dn to E 3.0 3.0 
ns 

tw(H) 
Clock pulse width 'F374 Waveform 6 

7.0 7.0 
tw(L) 6.0 6.0 

ns 

t5(H) Set-up time, HIGH or LOW 
'F374 Waveform 7 

2.0 2.0 
t5(L) Dn to CP 2.0 2.0 

ns 

th(H) Hold time, HIGH or LOW 
'F374 Waveform 7 

2.0 2.0 
th(L) Dn to CP 2.0 2.0 

ns 

tw(H) Latch enable pulse width 'F373 Waveform 1 6.0 6.0 ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Latches /Flip-Flops 

AC WAVEFORMS 

Waveform 1. Latch Enable To Output Delays 
And Latch Enable Pulse Width 

Waveform 3. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

Waveform 5. Data Set-up And Hold Times 

Dn 

CP 

Product Specification 

FAST 74F373, 74F374 

Q 

Waveform 2. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

Waveform 4. Propagation Delay Data To Q Outputs 

CP 

Waveform 6. Clock To Output Delays 
And Pulse Width 

Waveform 7. Data Set-up And Hold Times 
NOTE: For all waveforms, VM "" 1.5V. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Latches /Flip-Flops 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

lpLz closed 
lpzL closed 
All other open 

DEFINITIONS 

~70V 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1965 

FAMILY 

74F 
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FAST 74F373, 74F374 

•w AMP(V) 

VM 

10% 
ov 

ITHL(lfi ITLH(lrl 

ITLHltr) ITHL(tt)---j 

AMP(V) 
90% 

•w ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude J Rep. Ratel Pulse Width I tTLH I tTHL 

3.0V J 1 MHz .l 500ns I 2.5nsI 2.5ns 
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logic Products 

FEATURES 
• High impedance NPN Base Inputs 

for reduced loading (20µA in 
HIGH and LOW states) 

• Ideal for addressable register 
applications 

• Enable for address and data 
synchronization applications 

• Eight edge-triggered D flip-flops 
• Buffered common clock 
• See 'F273 for Master Reset 

version 
• See 'F373 for transparent latch 

version 
• See 'F37 4 for 3-State version 

DESCRIPTION 
The 'F377 has eight edge-triggered, D
type flip-flops with individual D inputs 
and Q outputs. The common buffered 
Clock (CP) input loads all flip-flops simul
taneously, when the Enable (E) is LOW. 

The register is fully edge-triggered. The 
state of each D input, one set-up time 
before the LOW-to-HIGH clock transi
tion, is transferred to the corresponding 
flip-flop's Q output. The E input must be 
stable one set-up time prior to the LOW
to-HIGH clock transition for predictable 
operation. 

PIN CONFIGURATION 

Di 

January 4, 1985 

FAST 74F377 
Flip-Flop 
Octal D Flip-Flop With Enable 
Product Specification 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F377 120MHz 12mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= SV ± 10%; TA= 0°C to +70°C 

Plastic DIP N74F377N 

Plastic SOL-20 N74F377D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 

74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

Do-D7 Data inputs 1.0/1.0 20µA/20µA 

CP Clock input (active rising edge) 1.0/1.0 20µA/20µA 
t--1--:=·--------

E Enable input (active LOW) 1.0/1.0 20µA/0.6mA 

Oo-07 Data outputs 50/33 1mA/20mA 
l...__.---·~--~____J 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

Do 
11 CP 

E 
Oo 

Vee =Pin 20 
GNO =Pin 10 

D1 D2 D3 

01 02 03 

6-337 

13 

D4 

04 

12 

LOGIC SYMBOL (IEEE/IEC) 

14 17 11 

D5 De Dr 

05 o, Or 

15 11 11 

853-0026 76480 
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Flip-Flop 

MODE SELECT- FUNCTION TABLE 

INPUTS 
OPERATING MODE 

CP E Dn 

Load "1" t I h 

Load "O" i I I 

Hold (do nothing) t h x 
x H x 

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. 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH Clock transition. 
X = Don't care. 
i =LOW-to-HIGH clock transition. 

LOGIC DIAGRAM 

Vee= Pin 20 
GND =Pin 10 

January 4, 1985 

Do 
(3) 

6-338 

OUTPUTS 

On 

H 

L 

no change 
no change 

•• 
(13> 

D5 
(14) 

De 
(17> 

Product Specification 

FAST 74F377 

0, 
111> 
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Flip-Flop FAST 74F377 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 

V1N Input voltage -0.5 to +7.0 v 

l1N Input current -30 to -r5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 
"-----· 

V1L LOW-level input voltage 0.8 v 

l1K 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 oc 

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

74F377 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

MR & CP Vee= MIN, V1L = O.OV, V1H = 4.5V, ± 10%Vcc 2.5 v 
inputs3 loH =MAX 

~-

HIGH-level output ±5%Vcc 2.7 3.4 v 
VoH voltage ± 10%Vcc other Vee= MIN, V1L =MAX, V1H =MIN, 2.5 v 

inputs loH =MAX t5%Vcc 2.7 3.4 v 
- ·-· -

Vee= MIN, V1L =MAX, V1H =MIN, -+: 10%Vcc 0.35 0.50 v 
Vol LOW-level output voltage 

IOL =MAX ±5%Vcc 0.35 0.50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= o.ov, V1 = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 
---1 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -1 -20 mA 

los Short-circuit output current4 Vee= MAX -60 -150 mA 

lccH 1 Dn = 4.5V, CP = t, E = GND 55 72 mA 
Ice Supply current (total) Vcc=MAX l 

lccL D = E = GND CP = f 70 90 mA n , 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. To reduce the effect of external noise during test. 
4. 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. 
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Flip-Flop FAST 74F377 

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

PARAMETER TEST CONDITIONS 

IMAX Maximum clock frequency Waveform 1 

tPLH Propagation delay 
Waveform 1 

tPHL CP to On 

NOTE: 
Subtract 0.2ns from minimum values for SO packages. 

AC SET-UP REQUIREMENTS 

PARAMETER TEST CONDITIONS 

t5 (H) Set-up time, HIGH or LOW 
Waveform 2 

t5 (L) Dn to CP 

th(H) Hold time, HIGH or LOW 
Waveform 2 

th(L) Dn to CP 

t5(H) Set-up time, HIGH or LOW 
Waveform 2 

t5(L) E to CP 

th(H) Hold time, HIGH or LOW 
Waveform 2 

th(L) E to CP 

tw(H) 
Clock pulse width, HIGH or LOW Waveform 1 

tw(L) 

AC WAVEFORMS 

CP 

Q 

Waveform 1. Clock To Output 
Delays And Clock Pulse Width 

Min 

110 

4.0 
4.0 

Min 

2.0 
2.0 

0 
0 

2.5 
3.0 

0 
0 

4.0 
4.0 

74F377 

TA= +2s0 c TA= o·c to +10°c 
Vee= +S.OV Vee= +s.ov ± 10% 
CL= SOpF CL= SOpF 
RL= soon RL= soon 

Typ Max Min Max 

120 100 

6.5 8.5 4.0 10.0 
7.0 9.0 4.0 10.5 

74F377 

TA=+2s0 c TA= o•c to +10°c 
Vee= +S.OV Vee= +s.ov ± 10% 
CL= SOpF CL= SOpF 
RL= soon RL= soon 

Typ Max Min Max 

2.5 
2.0 

1.0 
1.0 

2.5 
3.0 

0 
0 

5.0 
5.0 

Waveform 2. Data And Clock Enable 
Set-up And Hold Times 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Flip-Flop 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Vou1 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

January 4, 1985 

Product Specification 

FAST 74F377 

AMP(V) 

i-------tw•-------. ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY >-----------------------< 

Amplitude Rep. Rate Pulse Width trLH trHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 

6 
~ 
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Logic Products 

FEATURES 
• 6-bit high-speed parallel register 
• Positive edge-triggered D-type 

inputs 
• Fully buffered common clock and 

enable inputs 
• Input clamp diodes limit high 

speed termination effects 
• Fully TTL and CMOS compatible 

DESCRIPTION 
The 'F378 has six edge-triggered D-type 
flip-flops with individual D inputs and 
Q outputs. The common buffered Clock 
(CP) input loads all flip-flops simulta
neously when the Enable (E) is LOW. 

The register is fully edge-triggered. The 
state of each D input, one set-up time 
before the LOW-to-HIGH clock transition 
is transferred to the corresponding flip
flop' s Q output. The E input must be 
stable only one set-up time prior to the 
LOW-to-HIGH clock transition for pre
dictable operation. 

PIN CONFIGURATION 

January 25, 1985 

FAST 74F378 
Flip-Flop 
Hex D Flip-Flop With Enable 
Product Specification 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F378 100MHz 35mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vcc=5V ±10%; TA=o·c to +10°c 

Plastic DIP N74F378N 

Plastic S0-16 N74F378D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F (U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Do-D5 Data inputs 1.0/1.0 20µA/0.6mA 

CP Clock input (active rising edge) 1.0/1.0 20µA/0.6mA 

E Enable input (active LOW) 1.0/1.0 20µA/0.6mA 

Oo-05 Data outputs 50/33 1mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

Vee =Pin 16 
GND=Pin a 

11 13 14 

10 12 15 

6-342 

LOGIC SYMBOL (IEEE/IEC) 

853-0067 76815 



Signetics Logic Products 

Flip-Flop 

LOGIC DIAGRAM 

Vee =Pin 16 
GND =Pin 8 
( ) = Pin numbers 

Do 
(3) 

o, 
(4) 

o, 
(8) 

03 
(11) 

o, 
(13) 

o, 
(14) 

Product Specification 

FAST 74F378 

MODE SELECT -
FUNCTION TABLE 

OPERATING INPUTS 

MODE CP E Dn 

Load "1" i I h 

Load "O" i I I 

Hold i h x 
(do nothing) x H x 

--
OUTPUTS 

On 

H 

L 

no change 
no change 

H =HIGH voltage level steady state 

h = ~6~t~~~~~~ l~~~~ko~~a~::;i~~ time prior to the 

L = LOW voltage steady state 

1 = ~~~-;~l~~~eHlec~~~~nt~a~:~;: time prior to the 

X =Don't care 
l =LOW-to-HIGH clock transition 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Typ Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -1 mA 

f--
IOL LOW-level output current 20 mA 

TA Operating free-air temperature 0 70 oc 
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Flip-Flop FAST 74F378 

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

74F378 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, V1L = MAX, ±10%Vee 2.5 v 
VoH HIGH-level output voltage 

V1H=MIN, loH=MAX ±5%Vee 2.7 3.4 v 

Vee= MIN, V1L =MAX, ±10%Vee 0.35 0.50 v 
Vol LOW-level output voltage 

V1H= MIN, loL= MAX ±5%Vcc 0.35 0.50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at 

Vee= MAX, V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX -60 -150 mA 

~ 
32 45 mA 

Ice Supply current (total) Vee= MAX 
35 45 mA L 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, 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 sequences of parameter tests, las tests should be performed last. 
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Signetics Logic Products Product Specification 

Flip-Flop FAST 74F378 

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

74F378 

TA= +2S'C TA= o•c to +70°c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL =soon RL= soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 80 100 80 MHz 

tPLH Propagation delay 
Waveform 1 

3.0 5.5 7.5 3.0 8.5 ns 
tPHL CP to On 3.5 6.0 8.5 3.5 9.5 ns 

NOTE: Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F378 

TA= +2S'C TA= o•c to +1o·c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee=+ s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL =soon RL= soon 

Min Typ Max Min Max 

t5(H) Set-up time, HIGH or LOW 
Waveform 2 

4.0 4.0 
ts(L) Dn to CP 4.0 4.0 

ns 
.. 

th(H) Hold time, HIGH or LOW 
Waveform 2 

0 0 
th(L) Dn to CP 0 0 

ns 

t5(H) Set-up time, HIGH or LOW 
Waveform 2 

4.0 4.0 
t5(L) E to CP 10.0 10.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 2 

0 0 
th(L) E to CP 0 0 

ns 

tw(H) CP pulse width 
Waveform 1 

4.0 4.0 
tw(L) HIGH or LOW 6.0 6.0 

ns 
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Signetics Logic Products 

Flip-Flop 

AC WAVEFORMS 

CP 

On 

Waveform 1. Clock To Output Delays, Clock Pulse Width, 
And Maximum Clock Frequency 

Product Spec~lcatlon 

FAST 74F378 

Waveform 2. Data And Enable Set-up And Hold Times 

NOTE: For all wavefonns, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

VouT 

Test Circuit For Totem-Pole Outputs 

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

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

of pulse generators. 

January 25, 1985 

AMP(V) 

ov 

VM• 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Rate J Pulse Width J trLH J tTHL 

74F 3.0V J 1 MHz J 500ns J 2.5ns J 2.5ns 
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Logic Products 

FEATURES 
• Edge-triggered D-type inputs 

• Buffered positive edge-triggered 
clock 

• Buffered common enable input 

• True and complementary outputs 

DESCRIPTION 
The 'F379 is a 4-bit register with buf
fered common Enable. This device is 
similar to the 'F175 but features the 
common Enable rather than common 
Master Reset. 

PIN CONFIGURATION 

January 4, 1985 

FAST 74F379 
Quad Register 
Quad Parallel Register (with Enable) 
Product Specification 

TYPE TYPICAL SUPPL y CURRENT I 
TYPICAL IMAX J 

~~7_4F_3_7_9~~~~~~1_2_0M~H_z~~~~~~~~~-(T_2°_8::L) ___ J 
ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vcc=5V ±10%; TA=0°C to +70°C 
--1 

Plastic DIP N74F379N 
---1 

Plastic S0-16 N74F379D ___ ___, 
NOTES: 
1. SO package 1s surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

E Enable input (active low) 1.0/1.0 20µA/0.6mA 

Do-D3 Data inputs 1.0/1.0 20µA/0.6mA 

GP 
Clock pulse input 

1.0/1.0 20µA/0.6mA 
(active rising edge) 

Oo-03 Flip-flop outputs 50/33 1.0mA/20mA 

Oo-03 Complementary outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

12 13 

CP 

3 2 6 7 11 10 14 15 

Yee =Pin 16 
GND =Pin 8 

6-347 

LOGIC SYMBOL (IEEE/IEC) 

853-0027 76480 
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Signetics Logic Products 

Quad Register 

LOGIC DIAGRAM 

Do o, D2 03 

CP 

CP D D CP D 

a a a a a a 

Cio Do a, a, a, a, 03 03 

Product Specification 

FAST 74F379 

FUNCTION TABLE 

INPUTS OUTPUTS 

E CP Dn On On 

H t x NC NC 
L t h H L 
L t I L H 

H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to 

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

the LOW-to-HIGH clock transition. 
X =Don't care. 
t =LOW-to-HIGH clock transition. 

NC = No Change 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 

V1N Input voltage -0.5 to +7.0 v 

l1N Input current -30 to +5 mA 

Your Voltage applied to output in HIGH output state -0.5 to +Vee v 

lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range 0 to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 

V1L LOW-level input voltage 0.8 v 

l1K 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 oc 
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Signetics Logic Products Product Specification 

Quad Register FAST 74F379 

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

74F379 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, VtL = MAX, VtH = MIN, ±10%Vcc 2.5 v 
VoH HIGH-level output voltage 

loH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VtL = MAX, VtH =MIN, ± 10%Vcc 0.35 0.50 v 
Vol LOW-level output voltage 

loL =MAX ±5%Vcc 0.35 0.50 v 
VtK Input clamp voltage Vee= MIN, It= ltK -0.73 -1.2 v 

It 
Input current at maximum 

Vee= MAX, Vt= 7.0V 100 µA 
input voltage 

ltH HIGH-level input current Vee= MAX, Vt= 2.7V 1 20 µA 

ltl LOW-level input current Vee= MAX, Vt= 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX -60 -150 mA 

Ice Supply current (total) Vcc=MAX, Dn = MR = 4.5V, CP = f 28 40 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing los. the use of high·speed test apparatus and/or sample·and·hold techniques are preferable in 

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

74F379 

TA= +2s0 c TA= o·c to +10°c 

PARAMETER TEST CONDITIONS Vee= +S.OV Vee= +S.OV ± 10% UNIT 
CL= SOpF CL= SOpF 
RL=soon RL =soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 100 120 90 MHz 

tPLH Propagation delay 
Waveform 1 

3.5 5.0 7.0 3.5 8.0 
tPHL CP to On, On 4.5 6.5 8.5 4.5 9.5 

ns 

AC SET-UP REQUIREMENTS 

74F379 

TA= +2s0 c TA= o·c to +10°c 

PARAMETER TEST CONDITIONS Vee= +s.ov Vee= +s.ov ± 10% 
UNIT 

CL= SOpF CL = SOpF 
RL= soon RL=soon 

Min Typ Max Min Max 

t8 (H) Set-up time, HIGH or LOW 
Waveform 2 

3.0 3.0 
ns t8(L) Dn to CP 3.0 3.0 

th(H) Hold time, HIGH or LOW 
Waveform 2 

1.0 1.0 
th(L) Dn to CP 1.0 1.0 

ns 

t8 (H) Set-up time, HIGH or LOW 
Waveform 2 

6.0 6.0 
ns t8 (L) E to CP 6.0 6.0 

th(H) Hold time, HIGH or LOW 
Waveform 2 

0 0 
ns 

th(L) E to CP 0 0 

tw(H) CP pulse width, HIGH or LOW Waveform 1 
4.0 4.0 

lw(L) 5.0 5.0 
ns 
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Signetlcs Logic Products 

Quad Register 

AC WAVEFORMS 

CP 

On, On 

Waveform 1. Clock To Output 
Delays And Clock Pulse Width 

Dn 
E 

CP 

Product Spec~ication 

FAST 74F379 

Waveform 2. Data Set-up And Hold Times 

NOTE: For all waveforms, VM = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

January 4, 1985 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Rate 1 Pulse Width 1 trLH l trHL 

74F 3.0V I 1 MHz } 500ns } 2.Sns I 2.5ns 
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Logic Products 

FEATURES 
• Low input loading m1mm1zes 

drive requirements 
• Performs six arithmetic and logic 

functions 

• Selectable LOW (clear) and HIGH 
(preset) functions 

• Carry Generate and Propagate 
outputs for use with carry 
lookahead generator 

DESCRIPTION 
The 'F381 performs three arithmetic and 
three logic operations on two 4-bit 
words, A and B. Two additional Select 
(So - 82) input codes force the Function 
outputs LOW or HIGH. Carry Propagate 
(P) and Generate (G) outputs are provid
ed for use with the 'F1 82 Carry Look
ahead Generator for high-speed expan
sion to longer word lengths. For ripple 
expansion, refer to the 'F382 ALU data 
sheet. 

PIN CONFIGURATION 

Vee 

A2 

s, 
A, 

83 

Cn 

p 

G" 
f3 

F2 

December 2, 1985 

FAST 74F381 
Arithmetic Logic Unit 
4-Bit Arithmetic Logic Unit 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F381 6.4ns 59r.1A 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 10%; TA= 0°c to +10°c 

Plastic DIP N74F381N 

Plastic SOL-20 N74F381D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Ao-A3 A operand inputs 1.0/ 4.0 20µA/0.6mA 

Bo-83 B operand inputs 1.0/4.0 20µA/0.6mA 
·--

So-82 Function select inputs 1.0/1.0 20µA/0.6mA 

Cn Carry input 1.0/4.0 20µA/0.6mA 
··-

G Carry generate output 50/33 1.0mA/20mA 
(active LOW) 

j5 Carry propagate output 50/33 1.0mA/20mA 
(active LOW) 

Fo-F3 Function Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

3 4 1 2 19 18 17 16 

Ao Bo A1 81A282"3 83 
15 Cn 

s, 
s, 
So 

Fo F1 F2 f3 

11 12 

Vee =Pin 20 
GND =Pin 10 

6-351 

G 13 

14 

LOGIC SYMBOL (IEEE/IEC) 

111 

121 

141 

181 

(1/213)CP 

(1/213) CG 

14 

13 

853-0418 81438 
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Signetics Logic Products Product Specification 

Arithmetic Logic Unit FAST 74F381 

LOGIC DIAGRAM 
·------------------------------~ 

~--------------. 
.. -1-r.t==h 

.. --l--1--!+l:fil+I--" 

"'-rr;:iwo.. 
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Signetics Logic Products 

Arithmetic Logic Unit 

FUNCTIONAL DESCRIPTION 
Signals applied to the Select inputs So - S2 

determine the mode of operation, as indicat
ed in the Function Select Table. An extensive 
listing of input and output Function levels is 
shown in the Function Table. The circuit 
performs the arithmetic functions for either 
active-HIGH or active-LOW operands, with 
output levels in the same convention. In the 
Subtract operating modes, it is necessary to 
force a carry (HIGH for active-HIGH oper
ands, LOW for active-LOW operands) into the 
Cn input of the least significant package. 

The Carry Generate (G) and Carry Propagate 
(P) outputs supply input signals to the 'F182 
carry lookahead generator for expansion to 
longer word length, as shown in Figure 1. 
Note that an 'F382 ALU is used for the most 
significant package. Typical delays for Figure 
1 are given in Table 1. 

Product Specification 

FAST 74F381 

FUNCTION SELECT TABLE 

SELECT 

So S1 

L L 
H L 
L H 
H H 

L L 
H L 
L H 
H H 

H = HIGH voltage level 
L = LOW voltage level 

OPERATION 
S2 

L Clear 
L B Minus A 
L A Minus B 
L A Plus B 

H A<llB 
H A+B 
H AB 
H Preset 

L _____ _ Figure 1. 16-Bil Look-Ahead Carry ALU Expansion 

Table 1. 16-Bit Delay Tabulation 
,-·--

TOWARD 
OUTPUT 

PATH SEGMENT 
F Cn+4, 

OVR 
1---· 

A; or B; to P 7.2ns 7.2ns 
P; to Cn + i ('F182) 6.2ns 6.2ns 
Cn to F 8.1ns -
Cn to Cn +4, OVR - 8.0ns 

Total delay 21.5ns 21.4ns 
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Sig!1etics Logic Products Product Specification 

Arithmetic Logic Unit FAST 74F381 

FUNCTION TABLE 
--~----·----------------------------------------

INPUTS OUTPUTS 
1-------··--·------+-------·------------+--------------------l 

--·- Function·--·--P=o S1 S2 Cn An Bn Fo F1 F2 F3 G P 
Clear o o o X X X o o o o o o 

---·----· ------+----------+------------+-------! 
0 0 0 1 1 1 1 1 0 
0 0 1 0 1 1 1 0 0 
0 1 0 0 0 0 0 1 1 
0 1 1 1 1 1 1 1 0 
1 0 0 0 0 0 0 1 0 

B Minus A 0 

1 0 1 1 1 1 1 0 0 
1 1 0 1 0 0 0 1 1 
1 1 1 0 0 0 0 1 0 

t------------t------------+---------+-------------1-------l 
0 0 0 1 1 1 1 1 0 
0 0 1 0 0 0 0 1 1 
0 1 0 0 1 1 1 0 0 
0 1 1 1 1 1 1 1 0 
1 0 0 0 0 0 0 1 0 

A Minus B 0 0 

1 0 1 1 0 0 0 1 1 
1 1 0 1 1 1 1 0 0 
1 1 1 0 0 0 0 1 0 

--"·-------+-----·-----"c---·---------+---------< 
0 0 0 0 0 0 0 1 1 
0 0 1 1 1 1 1 1 0 
0 1 0 1 1 1 1 1 0 
0 1 1 0 1 1 1 0 0 
1 0 0 1 0 0 0 1 1 

A Plus B 0 

1 0 1 0 0 0 0 1 0 
1 1 0 0 0 0 0 1 0 
1 1 1 1 1 1 1 0 0 

------+-------------1---·---------+--------< 
x 0 0 0 0 0 0 0 0 
x 0 1 1 1 1 1 1 1 
x 1 0 1 1 1 1 1 0 

A<llB 0 0 1 

x 1 1 0 0 0 0 0 0 
------+---·---------r-------·------+----------1 

x 0 0 0 0 0 0 0 0 
x 0 1 1 1 1 1 1 1 
x 1 0 1 1 1 1 1 1 

A+B 0 1 

x 1 1 1 1 1 1 1 0 
--------<------------+------------+----------1 

x 0 0 0 0 0 0 0 0 
x 0 1 0 0 0 0 1 1 
x 1 0 0 0 0 0 0 0 

AB 0 

x 1 1 1 1 1 1 1 0 
------<--------------+---------·-----+------------<-------< 

Preset 

1 ~ HIGH voltage level 
o = LOW voltage level 
X = Don't care 

December 2, 1985 

x 0 0 1 1 1 1 1 1 
x 0 1 1 1 1 1 1 1 
x 1 0 1 1 1 1 1 1 
x 1 1 1 1 1 1 1 0 

-----------+------------------·+------------~-----~ 
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Signetics Logic Products Product Specification 

Arithmetic Logic Unit FAST 74F381 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30to+1 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F381 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.50 5.0 5.50 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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 oc 

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

74F381 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, Vil= MAX, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage 

V1H = MIN, IOH = MAX 
--

± 5%Vcc 2.7 3.4 v 

Vee= MIN, V1L =MAX, ± 10%Vcc 0.35 0.50 v 
VOL LOW-level output voltage 

V1H = MIN, loL = MAX ±5%Vcc 0.35 0.50 v 
VIK Input clamp voltage Vee= MIN, 11 = llK -0.73 -1.2 v 

11 
Input current at 

Vee= MAX, V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

LOW-level l Ao-A3, Bo-83, Cn -2.4 mA 
111. input current 1 So, s,, S2 

Vee= MAX, V1 = 0.5V 
-0.4 -0.6 mA 

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

Ice Supply current (total) Vee= MAX 59 89 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, 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, las tests should be pertormed fast. 
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Signetics Logic Products Product Specification 

Arithmetic Logic Unit FAST 74F381 

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

74F381 

TEST 
TA= +2S'C TA= O'C to +70°C 

PARAMETER 
CONDITIONS 

Vee= +s.ov Vee= + s.ov ± 10% UNIT 
CL= SOpF, RL =soon CL = SOpF, RL = soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.5 6.0 11.0 2.5 12.5 ns 
tpHL Cn to Fn 2.5 4.5 6.5 2.5 7.5 ns 

tPLH Propagation delay 
Waveform 1 

3.5 7.0 13.0 3.5 16.0 ns 
tpHL AnyAorBtoanyF 3.0 6.0 9.0 3.0 10.0 ns 

tpLH Propagation delay 
Waveform 1 

5.0 9.0 13.0 5.0 16.0 ns 
tPHL Sn to Fn 4.0 7.5 10.5 4.0 11.5 ns 

tpLH Propagation delay 
Waveform 1 

3.5 6.5 9.0 3.5 10.0 ns 
tPHL An or Bn to G 3.0 6.0 8.5 3.0 9.0 ns 

tpLH Propagation delay 
Waveform 1 

3.0 5.5 8.0 3.0 9.0 ns 
tpHL AnorBntoP 3.5 6.0 8.5 3.5 9.0 ns 

tpLH Propagation delay 
Waveform 1 

5.0 7.5 11.0 5.0 12.5 ns 
tpHL SntoGorP 5.5 8.5 12.5 5.0 14.0 ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 

An, Bn, Cn, Sn 

Fn,G, P 

NOTE: For all waveforms, VM = 1.SV. 

Waveform 1. Propagation Delay For Carry Input (Cn) To Function Output (Fn) A Or B Operand Input (An Or Bn) To 
Function Outputs (Fn) Function Select Inputs (Sn) To Function Outputs (Fn) A Or B Operand Input (An Or Bn) To Carry 
Generate (G) And Propagate (P) Output Function Select Inputs (Sn) To Carry Generate (G) And Propagate (P) Output. 
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Signetics Logic Products 

Arithmetic Logic Unit 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Your 

RL 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 
R, - Load resistor to GND; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

December 2, 1985 

FAMILY 

74F 

6-357 

Product Specification 

FAST 74F381 

AMP(V) 

ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude I Rep. Rate J Pulse Width I tTLH J trnL 

3.0V l 1MHz l SOOns J 2.sns l 2.Sns 
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Signetics 

Logic Products 

FEATURES 
• Performs six arithmetic logic 

functions 
• Selectable LOW (clear) and HIGH 

(preset) functions 
• Low input loading minimizes 

drive requirements 
• Carry output for ripple expansion 
• Overflow output for Two's 

Complement Arithmetic 

DESCRIPTION 
The 'F382 performs three arithmetic and 
three logic operations on two 4-bit 
words, A and B. Two additional Select 
(So - S2) input codes force the Function 
outputs LOW or HIGH. An Overflow 
output is provided for convenience in 
two's complement arithmetic. A Carry 
output is provided for ripple expansion. 
For high-speed expansion using a carry 
lookahead generator, refer to the 'F381 
data sheet. 

PIN CONFIGURATION 

Vee 

A, 

a, 

A3 

83 

c" 
Cn+4 

OVR 

F, 

F, 

December 2, 1985 

FAST 74F382 
Arithmetic Logic Unit (ALU) 
4-Bit Arithmetic Logic Unit 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F382 7.0ns 54mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES Vee= 5V ± 10%; TA= 0°c to +70°C 

Plastic DIP N74F382N 

Plastic SOL-20 N74F382D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Ao-A3 A operand inputs 1.0/4.0 20µA/2.4mA 

Bo-83 B operand inputs 1.0/4.0 20µA/2.4mA 

So-S2 Function select inputs 1.0/4.0 20µA/0.6mA 

Cn Carry input 1.o/5.0 20µA/3mA 

Cn Carry output 50/33.3 1mA/20mA 

OVR Overflow output 50/33.3 1mA/20mA 

Fo-F3 Outputs 50/33.3 1mA/20mA 

NOTE: 
One ('1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

ALU 

3 4 1 2 19 18 17 16 
M~ 

Ao Bo A1 81 A2 82 A3 83 
15 c" Cn+4 14 

s, 
S1 

So OVR 13 

Fo F1 F, F, 

11 12 

16 
Q 

Vee =Pin 20 
GND =Pin 10 
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Arithmetic Logic Unit (ALU) FAST 74F382 

LOGIC DIAGRAM 

6 

-----------------
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Signetics Logic Products 

Arithmetic logic Unit (ALU) 

Functional Description 
Signals applied to the Select inputs SO - S2 
determine the mode al operation, as indicat
ed in the Function Select Table. An extensive 
listing of input and output levels is shown in 
the Truth Table. The circuit performs the 

FUNCTION SELECT TABLE 

SELECT 

So S1 S2 

L L L 
H L L 
L H L 
H H L 

L L H 
H L H 
L H H 
H H H 

H - HIGH Voltage Level 
L - LOW Voltage Level 

December 2, 1985 

OPERATION 

Clear 
B Minus A 
A Minus B 
A Plus B 

AE9B 
A+B 
AB 
Preset 

arithmetic functions for either active HIGH or 
active LOW operands, with output levels in 
the same convention. In the Subtract operat
ing modes, it is necessary to force a carry 
(HIGH for active HIGH operands, LOW for 
active LOW operands) into the Cn input of the 

Table 1- 16 Bit-Delay Tabulation 

PATH SEGMENT 

Ai or Bi to Cn + 4 

Cn to Cn+4 
CntOCn+4 
Cn to F 
Cn to Cn+4. OVR 

I Total Delay 

Figure 1. 16-Bit Ripple Carry ALU Expansion 

6-360 

Product Specification 

FAST 74F382 

least significant package. Ripple expansion is 
illustrated in Figure 1. The overflow output 
OVA is the Exclusive-OR of Cn+ 3 and Cn+ 4; a 
HIGH signal on OVA indicates overflow in 
two's complement operation. Typical delays 
for Figure 1 are given in Table 1. 

TOWARD OUTPUT 
F Cn+4• OVA 

6.5 ns 6.5 ns 
6.3 ns 6.3 ns 
6.3 ns 6.3 ns 
8.1 ns -

- 8.0 ns 

27.2 ns 27.1 ns 



Signetics Logic Products Product Specification 

Arithmetic Logic Unit (ALU) FAST 74F382 

FUNCTION TABLE 

INPUTS OUTPUTS 
FUNCTION 

So s, S2 Fo F 1 F2 F3 OVA Cn + 
r-------------+----·-----+---------r--·-·--------+-----·---t----

CLEAR 0 0 0 

>-------------+------- ------

B MINUS A 0 0 

0 xx 0 0 0 0 1 1 
1 xx 0 0 0 0 1 1 
--------t---------------- -------+-- --·--
0 0 0 1 1 1 1 0 
0 0 1 0 0 0 0 0 
0 1 0 0 0 0 0 0 
0 1 1 1 1 1 1 0 
1 0 0 0 0 0 0 0 
1 0 1 1 1 1 1 0 
1 1 0 1 0 0 0 0 
1 1 1 0 0 0 0 0 

0 
1 
0 
0 
1 
1 
0 
1 

1-----------+----------+---------+-------------t---------+---

A MINUS B 0 0 

o 0 0 1 1 1 1 0 
0 0 1 0 0 0 0 0 
0 1 0 0 1 1 1 0 
0 1 1 1 1 1 1 0 
1 0 0 0 0 0 0 0 
1 0 1 1 0 0 0 0 
1 1 0 1 1 1 1 0 

0 
0 
1 
0 
1 
0 
1 

1 1 1 0 0 0 0 0 1 
'-----------t---------+------------1---------------+ -----1------

A PLUS B 0 

0 0 0 0 0 0 0 0 0 
0 0 1 1 1 1 1 
0 1 0 1 1 1 1 
0 1 1 0 1 1 1 
1 0 0 1 0 0 0 
1 0 1 0 0 0 0 
1 1 0 0 0 0 0 

0 
0 
0 
0 
0 
0 

0 
0 
1 
0 
1 
1 

1 1 1 1 1 1 1 0 1 
r------------t---------;-----------1---------- ------- -------+---------

x 0 0 0 0 0 0 0 0 
x 0 1 1 1 1 1 0 0 

A EB B 0 0 0 1 0 1 1 1 1 0 0 
x 1 1 0 0 0 0 1 1 
1 1 0 1 1 1 1 1 1 

·-------------+--------+------------- t---------------+-------1----
x 0 0 0 0 0 0 0 0 
x 0 1 1 1 1 1 0 0 

A+ B 0 x 1 0 1 1 1 1 0 0 
0 1 1 1 1 1 1 0 0 
1 1 1 1 1 1 1 1 1 

f-------------+---------+---------+----- -----·- ---- --- -
x 0 0 0 0 0 0 1 1 
x 0 1 0 0 0 0 0 0 

AB 0 x 1 0 0 0 0 0 1 1 
0 1 1 1 1 1 1 0 0 

1 , , 1 1 , 1 , 1 I 
------------+------------+---------+--------------t----------1 -------

x 0 0 1 1 1 1 0 0 
x 0 1 1 1 1 1 0 0 

X 1 0 1 1 1 1 0 OJ 

>-------------~--------~-~---~---~ --~-~--~- ~ ~ ~ L __ 
PRESET 

1 = HIGH Voltage Level O = LOW Voltage Level X = Don't care 
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Arithmetic Logic Unit (ALU) FAST 74F382 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to + 1 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 •c 
'---

RECOMMENDED OPERATING CONDITIONS 

74F182 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H 1-'IGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

IOH HIGH-level output current -1 mA 

Im LOW-level output current 20 mA 

TA Operating free-air temperature 0 70 ·c 
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Arithmetic Logic Unit (ALU) FAST 74F382 

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

74F382 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L = MAX, loH = MAX 

V1H =MIN, ±b%Vcc 2.7 3.4 v 

Vee= MIN, ±10%Vcc 0.35 0.50 v 
Vol LOW-level output voltage v,L = MAX, loL = MAX 

V1H =MIN, ±5%Vcc 0.35 0.50 v 

V1K Input clamp voltage Vee= MIN, 1, = llK -0.73 -1.2 v 

1, 
Input current at maximum 

Vee= MAX, v, = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, v, = 2.7V 1 20 µA 

Cn -5.0 mA 

l1L LOW-level input current A0-A3, B0-B3 Vee= MAX, v, = 0.5V -2.4 mA 

So, s,, S2 -0.4 -0.6 mA 

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

Ice Supply current (total) Vee= MAX 54 81 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, 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 (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying Fast Logic.") 

74F382 

TEST 
TA= +25°C TA= 0°c to +70°C 

PARAMETER 
CONDITIONS 

Vee= +5.0V Vee= +5.0V ± 10% UNIT 
CL= 50pf, RL = 500S1 CL= 50pF, RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

3.0 7.0 12.0 2.5 13.5 ns 

tPHL Cn to Fn 2.5 4.5 6.5 2.5 7.5 ns 

tPLH Propagation delay 
Waveform 1 

3.5 8.0 13.5 3.5 17.0 ns 

tPHL Any A or B to any F 3.0 6.0 10.0 2.5 11.0 ns 

tPLH Propagation delay 
Waveform 1 

5.5 9.0 15.0 5.5 16.0 ns 

tPHL S; to F; 5.5 7.5 10.5 5.5 12.0 ns 

tPLH Propagation delay 
Waveform 1 

3.5 7.0 10.5 3.5 11.5 ns 

tPHL Ai or Bi to Cn + 4 3.5 6.5 9.5 3.5 10.5 ns 

tPLH Propagation delay 
Waveform 1 

7.0 10.5 14.5 6.5 17.0 ns 

tPHL S; to OVA or Cn + 4 5.0 8.0 11.0 5.0 12.0 ns 

tPLH Propagation delay 
Waveform 1 

3.0 4.5 6.0 2.5 6.5 ns 

tPHL Cn to Cn+4 3.5 5.0 6.5 3.5 7.0 ns 

tPLH Propagation delay 
Waveform 1 

4.5 9.0 13.5 4.0 15.0 ns 

tPHL Cn to OVA 3.0 5.0 6.5 3.0 7.0 ns 

tPLH Propagation delay 
Waveform 1 

6.0 9.0 12.5 5.5 16.5 ns 

tPHL A; or B; to OVA 3.5 6.5 9.0 3.5 10.0 ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Arithmetic Logic Unit (ALU) FAST 74F382 

AC WAVEFORM 

An, Bn, Cn, Sn 

Fn, C n+4, OVR 

Waveform 1. Propagation Delay For Carry Input (Cnl To Function Output (Fnl A Or B Operand Input (An Or Bnl To 
Function Outputs <Fnl Function Select Inputs (Sn) To Overflow Output (OVR) Or Carry Output (Cn+4l A Or B Operand 

Input (An Or Bnl To Carry Output (Cn+ 4) And Overflow Output (OVR) 
NOTE: For all waveforms, VM = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For 3-State Outputs 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

December 2, 19B5 

AMP(V) 

..._------IW'-------1 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. Rate I Pulse Width I tTLH I tTHL 

74F 3.0V I 1 MHz I 500ns I 2.5ns I 2.5ns 
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Logic Products 

FEATURES 
• 8-bit by 1-bit sequential logic 

element 
• Multiplies two numbers 

represented in Two's 
Complement 

• Parallel inputs accept and store 
an 8-bit multiplicand (Xo - X7) 

• K input is used for expansion to 
longer words 

• Mode Control (M) is used to 
establish the most significant 
device 

• Asynchronous Parallel Load (PL) 
input clears the internal flip-flop 
to the start condition and 
enables the X latches to accept 
new multiplicand data 

DESCRIPTION 
The 'F384 is an 8-bit sequential logic 
element that multiplies two numbers rep
resented in two's complement notation. 
The device implements Booth's algo
rithm internally to produce a two's com
plement product that needs no subse
quent correction. Parallel inputs accept 
and store an 8-bit multiplicand (Xo - X7). 

The multiplier word is applied to the Y 
input in a serial bit stream, least signifi
cant bit first. The product is clocked out 
at the SP output, least significant bit first. 

PIN CONFIGURATION 

Vee 

x. 
x, 

x. 
x, 

February 1986 

FAST 74F384 
Multiplier 
8-Bit Serial/Parallel Two's Complement Multiplier 
Preliminary Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F384 100MHz 60mA 

ORDERING CODE 

COMMERCIAL RANGE PACKAGES Vcc=sv ±10%; TA=o·c to +1o·c 
Plastic DIP N74F384N 

Plastic SOL-16 N74F384D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F (U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Xo-X1 Multiplicand data inputs 1.0/1.0 20µA/0.6mA 

GP Clock input (active rising edge) 1.0/1.0 20µA/0.6mA 

K Serial expansion input 1.0/1.0 20µA/0.6mA 

M Mode control input 1.0/1.0 20µA/0.6mA 

PL Asynchronous parallel load input 1.0/1.0 20µA/0.6mA 

y Serial multiplier inputs 1.0/1.0 20µA/0.6mA 

SP Serial X. Y product output 50/33.3 1mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

1 

15 

M 

10 K 

CP 

Vee =Pin 16 
GND =Pin 8 

11 12 13 14 2 

SP 
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LOGIC SYMBOL (IEEE/IEC) 

3 4 5 

SRGB 

30 
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Multiplier FAST 74F384 

The K input is used for expansion to longer X 
words, using two or more 'F384 devices. The FUNCTION TABLE 
Mode Control (M) input is used to establish 
the most significant device. An asynchronous 
Parallel Load (PL) input clears the internal 
flip-flops to the start condition and enables 
the X latches to accept new multiplicand 
data. 

Referring to the Logic Diagram, the multipli
cand (Xo - X7) latches are enabled to receive 
new data when PL is LOW. Data that meets 
the set-up time requirements is latched and 
stored when PL goes HIGH. The LOW signal 
on PL also clears the Ya- 1 flip-flop as well as 
the carry-save flip-flops and the partial prod
uct register in the arithmetic section. Figure 1 
is a conceptual logic diagram of a typical cell 
in the arithmetic section, except for the first 
(X7) cell, in which K is the B; input and M is 
incorporated into the carry logic. The cells 
use the carry-save technique to avoid the 
complexity and delays inherent in look-ahead 
carry schemes for longer words. 

Figure 2 is a timing diagram for an 8 X 8 
multiplication process. New multiplicand data 
enters the X latches during bit time T 0. It is 
assumed that PL goes LOW shortly after the 
CP rising edge that marks the beginning of T 0 
and goes HIGH again shortly after the begin
ning of T 1. The LSB (Yo) of the multiplier is 
applied to the Y input during T 1 and combines 
with Xo in the least significant cell to form the 
appropriate D input (Xo Yo) to the sum flip-flop. 
This is clocked into the sum flip-flop by the 
CP rising edge at the beginning of T 2 and this 
LSB (So) of the product is available shortly 
thereafter at the SP output of the package. 

LOGIC DIAGRAM 

;;;: 

y 

CLOCK 
(CP) 

M 

K 

February 1986 

INPUTS INTERNAL OUTPUT 

PL CP K M X1 y 

x ·x L L x x 
x x cs H x x 

L x x x OP x 

H x x x x x 
H i x x x L 

H i x x x L 

H i x x x H 

H i x x x H 

H - HIGH voltage level 
L = LOW voltage level 

i - LOW-to-HIGH Transition 

FUNCTION 
Ya-1 SP 

x x Most significant multiplier device 

x x Device cascaded in multiplier string 

L L 
Load new multiplicand and clear 
internal sum and carry registers 

x x Device enabled 

L AR Shift sum register 

H AR 
Add multiplicand to sum 
register and shift 

L AR 
Subtract multiplicand from sum 
register and shift 

H AR Shift sum register 

CS = Connected to SP output of high order device 
OP - X1 latches open for new data (I - 0- 7) 
AR= Output as required per Booth's algorithm 

X = Don't care 

The next-least bit (Y1) of the multiplier is also 
applied during T 2. The detailed logic design of 
the cell is such that during T 2 the D input to 
the sum flip-flop of the least significant cell 
contains not only X0Y1 but also, the X1 Yo 
product. Thus the term (X1 Yo + Xo Y 1) is 
formed at the D input of the least significant 
sum flip-flop during T 2 and this next-least 
term S1 of the product is available at the SP 
output shortly after the CP rising edge at the 

x, x. Xs x, 

,.. As A4 

x, 

beginning of T 3. Due to storage in the two 
preceding cells and in its own carry flip-flop, 
the D input to the least significant sum flip
flop during T 3 will contain the products X2 Yo 
and X1Y1 as well as Xo 'f2. During each 
succeeding bit time the sP output contains 
information formed one/ stage further up
stream. For example, the SP output during T 9 
contains X7Y0, which was actually formed 
during T1. 

X2 X1 Xo 

"3 A2 A1 Ao 

ADDER/SUBTRACTOR AND REGISTERS 

CP M K SUM 

SP 
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Multiplier 

ENABLE FROM 
MULTIPLICAND 

x, 

Preliminary Specification 

FAST 74F384 

-

MULTIPLIER --r---....---t----------------..--
BITS Ya Ya-1 

I 
I 
I 
I 
I 0 Q 

TO$ INPUT 
OF NEXT 
FULL ADDER STAGE PARTIAL PRODUCT I s, FROM SP OUTPUT OF --1 . ..c.:.-----1 SUM 

FLIP-FLOP 
PREVIOUS STAGE 

I 
I 
I 
I 
I 
I 

Q 

CARRY 
FLIP-FLOP 

CP 
Co 

CP 
Co 

-+----------+----............ ---;---;--CLOCK 
--'---------_.---------<I>-----'-- CLEAR 

BIT CELL 

Figure 1. Conceptual Carry Save Adder Cell 

TIME 

PARALLEL('Xif"°1l)0;5o(X)00()ciOCX'xx'i<'XX~~3o~oo<*icl1:.iOC~'XX~X'J;~oooo<'X~)O()ll'--'l)ooiO(ito 
MULTIPU;~gCL~~~+;lClQClC~'(;t.~~::ic.:~:lCl;:i::iCQClC~~'(;;l..~::ic.:~::L1'~'tJClC~~'(;i..'i/o__,JCct:~~ 

LOAD 

CLOCK 

DATA ON 
Y INPUT 

DATA ON 
SP OUTPUT 

Figure 2. Timing Diagram Showing 18 Clock Cycle Operation of axe Multiplication 

The MSB Y7 (the sign bit Y s) of the multiplier 
is first applied to the Y input during T 8 and 
must also be applied during bit times T 9 

through T1e. This extension of the sign bit is a 
necessary adjunct to the implementation of 
Booth's algorithm and is a built-in feature of 

February 1986 

the 'F322 Shift Register. Figure 3 shows the 
method of using two 'F384s to perform a 
12 X n bit multiplication. Notice that the sign 
of X is effectively extended by connecting X11 
to X4 - X7 of the most significant package. 
Whereas the B X B multiplication required 1 B 

6-367 

clock periods (m + n to form the product 
terms plus T 0 to clear the multiplier plus T 17 

to recognize and store S15), the arrangement 
of Figure 3 requires 12 + n bits to form the 
product terms plus the bit times to clear the 
multiplier and to recognize and store SPn + 11 . 
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Multiplier FAST 74F384 

---------------------------------------------·----~---

'F384 

y 

SPt-----K 

M 

PL 

CP 

CLEAR -o-r-------------
CLOCK --0-------------~ 

'F384 

Figure 3. 12-Bit by n-Bit Two's Complement Multiplier 

Xo 

SP OUTPUT 

ABSOLUTE MAXIMUM RATINGS (Operation beyond th" limits set forth in this table may impair the useful life o! !he de· 
vece. Unless otherwise noted these limits are over the operating free,aJr t"-~mpemtJrn 
range.) 

·,--·---- - --- · 1 
74F UNIT PARAMETER 

, _________ -------------
-0.5 to + 7.0 v 

···-- --t- ·-·-·· 
Vee Supply voltage 

Input voltage -0.5 to +7.0 v 
--------·--------

l1N Input current -30 to + 1 mA 

VouT Voltage applied to output in HIG H output state -0.5 to +5.5 v 
·--·---· -··--··-···· 

louT Current applied to output in LO W output state 40 mA 
----------------~ 

TA Operating free-air temperature r ange Oto 70 "C , ___________ _ 
---- --

RECOMMENDED OPERATING CONDITIONS 

PARAMETER f--M-in--~-~-:-:--~---M-ax-_-r,:~ _ 

4.5 5.0 5.5 I V V cc Supply voltage 
----+------+------+-------- __ ,, ____ .... --

V1H HIGH-level input voltage 2.0 v 
----------

V 1 L LOW-level input voltage 0.8 v 
------------r-----t------+------+-------·---~ 

K Input clamp current -18 mA 
--------------------------------t------+-·----+------+-------··-·i 

loH HIGH-level output current -1 mA 
- ·----------------------+-----t-------------+--------------+----·--·--·-·-i 

loL LOW-level output current 20 mA 
------------+-----+------ +-------+-----·--~ 

TA Operating free-air temperature 0 70 oc 
··- -------------.. - ---------~-----~----~------~--------·----·-" 
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Multiplier FAST 74F384 

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

74F384 
UNI Tl PARAMETER TEST CONDITIONS1 

Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L =MAX, loH =MAX 

V1H =MIN ±5%Vcc 2.7 3.4 v 
Vee= MIN, ± 10%Vcc 0.35 0.50 v 

Vol LOW-level output voltage V1L =MAX, loL =MAX 
V1H =MIN ±5%Vcc 0.35 0.50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
11 Input current at maximum input voltage Vee= MAX, V1 = 7.0V 100 µA 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 ·-0.6 mA 

los Short-circuit output current3 Vee= MAX -75 -250 mA 
--

Ice Supply current (total) Vee= MAX 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. Alt typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing los, tt1e 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 IB.st. 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

74F384 
-- ---------- --1 

PARAMETER 
TEST 

TA= +2s0 c TA= o·c to +10°c 

CONDITIONS 
Vee= +5.0V Vee= +5.0V ± 10% UNIT 

CL = 50pF, RL = 500'2 CL = 50pF, RL = 500'2 

Typ 
f------------------··+-------t------t-----·--+----t-----+-----t---~ 

Min Max Min Max 

t---fM_A_x ___ M_a_x_im_um __ c1_o_c_k_f_re_q_u_e_n_cy _______ + __ w __ a~~_'_rT1_~ _ 1--'._o_o __ +----+----7_o ___ -t------+--M_H_z __ 

tPLH Propagation delay Waveform 1 3. 4.5 5.5 3.5 10.0 
tPHL CP to SP 3. 4.5 5.5 3.5 10.0 

r-------------·--------- t-------- --t---
Propagation delay 
PL to SP 

Waveform 2 
'--------------------L-----------'--· 
NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Multiplier 

AC SET-UP REQUIREMENTS 

TEST 
PARAMETER 

CONDITIONS 

t5 (H) Set-up time, HIGH or LOW 
Waveform 3 

t5 (L) K to CP 

th(H) Hold time, HIGH or LOW 
Waveform 3 

th(L) K to CP 

t5 (H) Set-up time, HIGH or LOW 
Waveform 3 

t5 (L) Y to CP 

th(H) Hold time, HIGH or LOW 
Waveform 3 

th(L) Y to CP 

t5 (H) Set-up time, HIGH or LOW 
Waveform 3 

t5 (L) Xn to PL 

th(H) Hold time, HIGH or LOW 
Waveform 3 

th(L) Xn to PL 

tw(H) CP pulse width 
Waveform 1 

tw(L) HIGH or LOW 

tw(L) PL pulse width LOW Waveform 2 

tree 
Recovery time 

Waveform 2 
PL to CP 

AC WAVEFORMS 

CP 

SP 

Waveform 1. Clock To Output Delays, Clock Pulse Width 
And Maximum Clock Frequency 

Preliminary Specification 

FAST 74F384 

74F384 

TA= +25°C TA= 0°C to +10°c 
Vee= +5.0V Vee= +5.0V ± 10% UNIT 

CL= 50pF, RL =soon CL= 50pF, RL =soon 

Min Typ Max Min Max 
--f------

13.5 15.0 
13.5 15.0 

ns 

2.0 2.0 
2.0 2.0 

ns 

15.0 15.0 
15.0 15.0 

ns 

2.0 2.0 
2.0 2.0 

ns 

5.5 6.5 
5.5 6.5 

ns 

2.0 2.0 
2.0 2.0 

ns 

7.0 7.5 
5.5 6.0 

ns 

6.5 7.0 ns 

5.5 6.0 ns 

PL: VM VM 

'rec 

CP VM 

.. 1PHL -

SP VM - IPHL 

SP VM 

Waveform 2. Master Reset Pulse Width, Master To Output 
Delay And Master Reset To Clock Recovery Time 

NOTE: For all waveforms, VM = 1.5V. 
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Multiplier FAST 74F384 

AC WAVEFORMS (Continued) 

Xn, K, Y 

CP 

Waveform 3. Data And Select Set-up And Hold Times 
NOTE: For all waveforms, VM = 1.5V. 

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

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Vout 

R, 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Ratel Pulse Width J tTLH J tTHL 

74F 3.0V J 1 MHz l 500ns J 2.5ns J 2.5ns 

6-371 

6 
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logic Products 

FEATURES 
• Four independent adder/ 

subtractors 

•Two's complement arithmetic 

• Synchronous operation 

• Common Clear and Clock 

• One's complement or magnitude· 
only capability 

• 'F385 is designed for use with 
'F384 and 'F784 serial multipliers 
in implementing digital filters or 
butterfly networks in fast Fourier 
transforms 

DESCRIPTION 
The 'F385 contains four serial adder I 
subtracters with common Clock and 
Clear inputs, but independent Operand 
and Mode Select inputs. Each adder/ 
subtracter contains a sum flip-flop and a 
carry-save flip-flop for synchronous op
erations. Each circuit performs either A 
plus B or A minus B in two's comple
ment notation, but can also be used for 
magnitude-only or one's complement 
operation. The 'F385 is designed for use 
with the 'F384 and 'F784 serial multipli
ers in implementing digital filters or but
terfly networks in fast Fourier trans
forms. 

PIN CONFIGURATION 

GND 

February 1986 

A, 

83 

S3 

F, 

MR 

FAST 74F385 
Adder /Subtracter 
Quad Serial Adder/Subtracter 
Preliminary Specification 

TYPE TYPICAL IMAX 

74F385 100MHz 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

68mA 

PACKAGES 
COMMERCIAL RANGE 

Vee= sv ± 10%; TA= 0°C to +70°C 

Plastic DIP N74F385N 

Plastic SOL-20 N74F385D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A, -A4 A operand inputs 1.0/1.0 20µA/0.6mA 

81 -84 8 operand inputs 1.0/1.0 20µA/0.6mA 

s, -$4 Function select inputs 1.0/1.0 20µA/0.6mA 

CP 
Clock pulse input 

1.0/1.0 20µA/0.6mA 
(active rising edge) 

MR 
Asynchronous master reset 

1.0/1.0 20µA/0.6mA 
input (active LOW) 

F, -F4 Sum or difference outputs 50/33.3 1mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

5 4 3 6 7 8 15 14 13 16 17 18 

A,8181 A2 B2S2A383Sa"484S4 
CP 

11 MR 

Vee =Pin 20 
GND =Pin 10 

F, •• 
12 19 

6-372 
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Signetics Logic Products Preliminary Specification 

Adder/Subtracter FAST 74F385 

Each adder contains two edge-triggered flip- TRUTH TABLE 
flops to store the sum and carry, as shown in 
the Logic Diagram. Flip-flop state changes 
occur on the rising edge of the Clock Pulse 
(GP) input signal. The Select (S) input should 
be LOW for the Add (A plus B) mode and 
HIGH for the Subtract (A minus B) mode. A 
LOW signal on the asynchronous Master 
Reset (MR) input clears the sum flip-flop and 
resets the carry flip-flop to zero in the Add 
more or presets it to one in the Subtract 
mode. 

In the Subtract mode, the B operand is 
internally complemented. Presetting the carry 
flip-flop to one completes the two's comple
ment transformation by adding one to "A plus 
B" during the first (LSB) operation after MR is 
released. For one's complement subtraction, 
the carry flip-flop can be set to zero by 
making S LOW during the reset, then making 
S HIGH after the reset but before the next 
clock. 

INPUTS* 

MR s A 

L L x 
L H x 

--~--

H L L 
H L L 
H L L 
H L L 
H L H 
H L H 
H L H 
H L H 

H H L 
H H L 
H H L 
H H L 
H H H 
H H H 
H H H 
H H H 

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

INTERNAL CARRY 

B c C1 

x L L 
x H H 

L L L 
L H L 
H L L 
H H H 
L L L 
L H H 
H L H 
H H H 

L L L 
L H H 
H L L 
H H L 
L L H 
L H H 
H L L 
H H H 

* =Inputs before CP transition, output after C 

OUTPUT* 
FUNCTION 

F 

L 
Clear 

L 

L 
H 
H 
L 

Add 
H 
L 
L 
H 

H 
L 
L 
H 

Subtract 
L 
H 
H 
L 

C1 = Carry flip~f1op state before (C) and after (C1) Clock transition 

LOGIC DIAGRAM {One Adder/Subtractor shown) 

TO 30THER 
ADDERISUBTRACTORS 

">---+----------! D SUM Q F1 SUM 

s, 
ADDI SUBTRACT 
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Signetlcs Logic Products Preliminary Specification 

Adder /Subtracter FAST 74F385 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 •c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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.) 

TEST CONDITIONS1 
7 4F384, 7 4F385 

PARAMETER UNIT 
Min Typ2 Max 

Vee= MIN, V1L =MAX, ±10%Vee 2.5 v 
VoH HIGH-level output voltage 

V1H = MIN, loH = MAX ±5%Vcc 2.7 3.4 v 
Vee= MIN, V1L = MAX, ±10%Vcc .35 .50 v 

Vol LOW-level output voltage 
V1H = MIN, loL =MAX ±5%Vcc .35 .50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum Vee= MAX, V1 = 7.0V 5 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX -60 -150 mA 

Ice Supply current (total) I 'F385 Vcc=MAX 68 95 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, 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, las tests should be performed last. 
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Adder /Subtracter FAST 74F385 

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

74F38S 

TA= +2S°C TA=0°C to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fmax Maximum clock frequency Waveform 1 70 100 70 MHz 

tPLH Propagation delay 
Waveform 1 

3.5 6.0 8.0 3.5 9.0 
tpHL CP to Fn 4.0 7.0 9.0 4.0 10 

ns 

tpHL 
Propagation delay, MR to 

Waveform 2 5.5 9.0 12 5.5 13 ns 
Fn 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F38S 

TA= +2S°C TA= O"C to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL= soon RL= soon 

Min Typ Max Min Max 

t8(H) Set-up time, HIGH or LOW 
Waveform 3 

15 15 
t8(L) An to CP 15 15 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 3 

0 0 
th(L) An to CP 0 0 

ns 

t8 (H) Set-up time, HIGH or LOW 
Waveform 3 

15 15 
t8(L) Bn or Sn to CP 15 15 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 3 

0 0 
th(L) Bn or Sn to CP 0 0 

ns 

tw(H) CP pulse width, HIGH or 
Waveform 1 

6.0 6.0 
tw(L) LOW 6.0 6.0 

ns 

tw(L) MR pulse width LOW Waveform 2 6.0 6.0 ns 

tree 
Recovery time, 

Waveform 3 8.5 9.5 ns 
MR to CP 
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Adder /Subtracter 

AC WAVEFORMS 

CP 

Fn 

Waveform 1. Clock To Output Delays 
And Clock Pulse Width 

Preliminary Specification 

FAST 74F385 

iili 

CP 

VM _____ _,. 

Waveform 2. Master Reset Pulse Width, Master Reset To 
Output Delay And Master Reset To Clock Recovery Time 

Waveform 3. Data Set-up And Hold Times 
NOTE: For all waveforms, VM = 1.5V. 

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

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 
AL - load resistor, see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

AMP(V) 

i-------tw•------ ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Ratel Pulse Width l tTLH l ITHL 

74F 3.0V j 1 MHz l 500ns l 2.5ns l 2.5ns 
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Logic Products 

FEATURES 
• 4-bit parallel load shift register 

• Independent 3-State buffer 
outputs 

• Separate Os output for serial 
expansion 

• Asynchronous Master Reset 

DESCRIPTION 
The 'F395 is a 4-Bit Shift Register with 
serial and parallel synchronous operat
ing modes and four 3-State buffer out
puts. The shifting and loading operations 
are controlled by the state of the Parallel 
Enable (PE) input. When PE is HIGH, 
data is loaded from the Parallel Data 
inputs (Do - D3) into the register syn
chronous with the HIGH-to-LOW transi
tion of the Clock input (GP). When PE is 
LOW, the data at the Serial Data input 
D:;) is loaded into the 0 0 flip-flop, and 

the data in the register is shifted one bit 
to the right in the direction (00 --> 

a, --> 02 ·-> 03) synchronous with the 
negative clock transition. The PE and 
Data inputs are fully edge-triggered and 
must be stable only one set-up prior to 
'.11e I llGH-to-LOW transition of the clock. 

PIN CONFIGURATION 
---------------

L__ _______________ ~ 

February 1986 

FAST 74F395 
Shift Register 
4-Bit Cascadable Shift Register (3-State) 
Preliminary Specification 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F395 120MHz 32mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGE 
Vee= sv ± 10%; TA= 0°c to +70°C 

Plastic DIP N74F395N 

Plastic S0-16 N74F395D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 

1 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Prod. J,:ts 
Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
---·-"· 

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

Do-D3 Data inputs 1.0/1.0 20µA/0.6mA 

Ds Serial data input 1.0/1.0 20µA/0.6mA 

PE Enable input 1.0/1.0 20µA/0.6mA 

MR Master reset input (active LOW) 1.0/1.0 20µA/0.6mA 
----·------- - - --·--·------ -· 

OE Output enable input (active LOW) 1.0/1.0 2011A/0.6mA 

~;~ 
Clock pulse input 

1.0/1.0 20µA/0.6mA (active falling edge) 
----- ----~~----·---·- --~-------

Serial expansion output 50/33 1.0mA/20mA 
~-~-~ --

Data outputs 150/40 3.0mA/24mA L...,.__.:___ ________ --- ----·------ - ----------~-

NOTE: 
One (1.0) f.AST Unit LoaU 1~ Jef1r1ea as: 20µA in the HIGH state and 0.6mA 1n the LOW state 

LOGIC SYMBOL 
---------~------

2-

10-

Vee = Pin 16 
GND =Pin 8 

7 3 4 5 6 

1 15 14 13 12 
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Signetlcs Logic Products 

Shift Register 

The Master Reset (MR) is an asynchronous 
active-LOW input. When LOW, the MR over
rides the clock and all other inputs and clears 
the register. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, or large 

LOGIC DIAGRAM 

6i (9) 

Vee= Pin 16 
GND- Pin 8 

( ) = Pin numbers 

capacitive loads. The active-LOW Output En
able (OE:) controls all four 3-State buffers 
independent of the register operation. The 
data in the register appears at the outputs 
when OE is LOW. The outputs are in the 
HIGH impedance "off" state, which means 
they will neither drive nor load the bus when 

(15) 

Oo 

(14) 

MODE SELECT-FUNCTION TABLE 

REGISTER INPUTS OUTPUTS 

OPERATING MODES MR CP PE Os Dn Oo a, 02 
Reset (clear) L x x x x L L L 

Shift right H ! I I x L qo q, 
H ! I h x H qo q, 

Parallel load H ! h x I L L L 
H ! h x h H H H 

3-STATE BUFFER INPUTS OUTPUTS 

OPERATING MODES OE On (Register) ao. a,, 02. Os 

Read L L L 
L H H 

Disable buffers H L (Z) 
H H (Z) 

H = HIGH voltage level 
= HIGH voltage level one set-up time prior to the HIGH-to-LOW clock transition 
= LOW voltage level 
= LOW voltage voltage level one set-up time prior to the HIGH-to-LOW clock transition 

q0 =Lower case letters indicate the state of the referenced output one set-up time prior to the 
HIGH-to-LOW clock transition 

X - Don't care 
(Z) - HIGH impedance "off" state 
! = HIGH-to-LOW transition 

February 1986 6-378 

Q3 

L 

q2 
q2 

L 
H 

a, 

L 
H 

L 
H 

Preliminary Specification 

FAST 74F395 

OE is HIGH. The output from the last stage is 
brought out separately. This output (Q~ is tied 
to the Serial Data input (Ds) of the next 
register for serial expansion applications. The 
03 output is not affected by the 3-State buffer 
operation. 

(12) (11) 

03 o, 



Signetics Logic Products Preliminary Specification 

Shift Register FAST 74F395 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to + 5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 48 mA 

TA Operating free-air temperature range Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 

V1L LOW-level input voltage 0.8 v 

l1K Input clamp current -18 mA 

Os -1 mA 
loH HIGH-level output current 

Oo-03 mA -3 

Os 20 mA 
IOL LOW-level output current 

mA Oo-03 24 

TA Operating free-air temperature 0 70 oc 6 
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Shift Register FAST 74F395 

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

74F395 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

± 10%Vcc 2,5 v 
Os Vee= MIN, 

loH=-1mA 
HIGH-level ±5%Vcc 2,7 3A v 

VoH output voltage I---- V1L =MAX, 
V1H= MIN ± 10%Vcc 2A v 

Oo-03 loH =-3mA 
3A' ±5%Vcc 2.7 v 

Vee= MIN, V1L = MAX, ± 10%Vcc .35 .50 v 
Vol LOW-level output voltage 

V1H = MIN, IOL = MAX ±5%Vcc .35 .50 v 
!---------

VIK Input clamp voltage Vee= MIN, 11 = l1K -0,73 -1.2 v 

11 
Input current at 

Vee= MAX, V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -OA -0,6 mA 

loZH 
Off-state current HIGH 

Vee= MAX, V1H =MIN, Vo= 2.7V 50 µA 
level voltage applied 

lozL 
Off-state current LOW 

Vee= MAX, V1H = MIN, Vo= 0.5V -50 µA 
level voltage applied 

los Short-circuit output current3 Vee= MAX -60 -150 mA 

lccH MR = PE = Dn = 0 5 = 4.5V, OE= GND, GP= t 33 48 mA 
f-----1 

Ice Supply current (total) lccL Vee= MAX PE = 4.5V, MR =OE= Dn = 0 5 = GND, GP= t 35 50 mA 
f-----1 

lccz OE = 4.5V, MR = Dn = 0 5 = GND 32 46 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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. tn any sequence of parameter tests, las tests should be performed last. 
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Shift Register FAST 74F395 

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

74F395 

TA= +25°C TA= o·c to +10°c 
PARAMETER TEST CONDITIONS Vee= +5.0V Vee=+ 5.0V ± 10% UNIT 

CL = 50pf, RL = 500!1 CL = 50pF, RL = 500!1 

Min Typ Max Min Max 

fMAX Maximum clock Waveform 1 105 120 95 MHz 
frequency 

tPLH Propagation delay · Waveform 1 3.5 6.0 8.5 3.5 9.5 
tPHL CP to On 5.0 8.0 11.0 5.0 11.5 ns 

tPLH Propagation delay Waveform 1 5.0 6.5 9.0 4.5 10.0 
tPHL CP to 0 5 5.5 7.0 9.5 5.0 10.0 ns 

tPHL Propagation delay, Waveform 2 5.0 7.5 10.0 5.0 10.5 ns 
MR to On 

tPHL Propagation delay, Waveform 2 4.5 6.5 8.5 4.5 9.0 ns 
MR too. 

tpzH Output enable time Waveform 3 4.0 6.5 9.0 4.0 10.0 
tpzL to HIGH or LOW level Waveform 4 3.5 6.0 8.0 3.5 8.5 ns 

tpHz Output disable time Waveform 3 1.0 2.5 4.5 1.0 5.5 
tpLZ from HIGH or LOW Waveform 4 1.0 3.5 5.5 1.0 6.5 ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F395 

TA=+25°C TA= o·c to +10°c 
PARAMETER TEST CONDITIONS Vee= +5.0V Vee= +5.0V ± 10% UNIT 

CL = 50pf, RL = 500!1 CL= 50pF, RL = 500!1 

Min Typ Max Min Max 

t5(H) Set-up time, HIGH or LOW Waveform 5 1.0 1.0 ns 
t5(L) Dn to CP 1.0 1.5 

th(H) Hold time, HIGH or LOW Waveform 5 1.0 1.0 ns 
th(L) Dn to CP 1.5 1.5 

ls(H) Set-up time, HIGH or LOW Waveform 5 6.5 7.0 ns 
ls(L) PE to CP 4.0 5.0 

th(H) Hold time, HIGH or LOW Waveform 5 0 0 ns 
th(L) PE to CP 0 0 

tw(H) CP pulse width, Waveform 1 5.0 5.5 ns 
lw(L) HIGH or LOW 4.0 4.5 

tw(L) MR pulse width LOW Waveform 2 2.5 3.0 ns 

tree Recovery time Waveform 2 6.0 7.0 ns 
MR to CP 
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Signetics Logic Products 

Shift Register 

AC WAVEFORMS 

lPLHJt'"v_M ___ _ 

Waveform 1. Clock To Output Delays 
And Clock Pulse Width 

iiE VM VM 

'PZH}VM 
lpHz~ 

On 

_cVoH-0.3V 

ov 

Waveform 3. 3-State Output Enable Time To HIGH Level 
And Disable Output Time From HIGH Level 

Preliminary Specification 

FAST 74F395 

Waveform 2. Master Reset Pulse Width, Master Reset To 
Output Delay And Master Reset To Clock Recovery Time 

OE ~VM 
-lpzL- {:~LZ 

3.SV 
a. VM 

Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

Waveform 5. Parallel Enable And Data Set-up And Hold Times 

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

TEST CIRCUITS AND WAVEFORMS 

vee t._..., 7.0V 

VQUT 
PULSE 

GENERATOR 

rel RL 

-::- -::- -::- -::-

Test Circuit For 3-State Outputs 

PULSE 
GENERATOR 

Yee 

Vour 

Test Circuit For Totem-Pole 

Output (Qs Only) 

SWITCH POSITION 

TEST SWITCH 

lpzH open 
lpzL closed 
Ip HZ open 
lpLZ closed 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

Preliminary Specification 

FAST 74F395 

AMP(V) 

ov 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. Rate I Pulse Width J tnH I tTHL 

74F 3.0V l 1MHz l 500ns J 2.5nsJ 2.5ns 

6 -
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Logic Products 

FEATURES 
• Select inputs from two data 

sources 

• Fully positive edge-triggered 
operation 

• Both True and Complementary 
outputs - 'F398 

DESCRIPTION 
The 'F398 and 'F399 are the logical 
oquivalent of a quad 2-input multiplexer 
feeding into four edge-triggered flip
flops. A common Select input deter
mines which of the two 4-bit words is 
accepted. The selected data enters the 
mp-flops on the rising edge of the clock. 
The 'F399 is the 16-pin version of the 
'F398, with only the Q outputs of the flip
ilops available. 

PIN CONFIGURATION 

1·· 
I 
I 

January 4, 1985 

'F398 

FAST 7 4F398, F399 
Registers 
'F398- Quad 2-Port Register With True & Complementary 
Outputs 
'F399 - Quad 2·Port Register 
Product Specification 

TYPE TYPICAL fMAX 

74F398 120MHz 

74F399 120MHz 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

25mA 

22mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 10%; TA= o·c to +10°c 

Plastic DIP N7 4F398N, N7 4F399N 
·-

Plastic SOL-20 N74F398D 
-

Plastic S0-16 N74F399D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

r----'o_a_-_1o_d __ -t-_o_at_a_i_np_u_ts_fr_o_m_s_o_u_rc_e_o_-+ __ 1_.0_1_1_.0 ___ +_2_o_µA_'-o_._sm_A 

l1 8 -11d Data inputs from source 1 1.0/1.0 20µA/0.6mA 
r--------+--------------t-------t-----s Common select input 1.0/ 1.0 20µA/0.6mA >---------+------------ 1--- --· 

Clock pulse input 
(active rising edge) 

CP 1.0/1.0 20µA/0.6mA 

---------1----------------------+-------
I---· 0 8 - Qd Register true outputs 50/33 1.0mA/20mA 

·---+------+-------
- - Register complementary 
0 • - Qd outputs ('F398) 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

'•· 
s 

11 CP 

Oa 

Vee =Pin 20 
GND• Pin 10 

,,. 

a. 

3 

'F398 

7 6 14 

'" '" '"' 

ao ao Oc 

9 6 12 

6-384 

LOGIC SYMBOL (IEEE/IEC) 

'F398 

15 17 16 

'" '•• ,,. 

Oc 0d Qd 

13 19 16 

853-0028 76480 



Signetics Logic Products 

Registers 

PIN CONFIGURATION 

'F399 

LOGIC SYMBOL 

'F399 

6 11 12 14 13 

loa 1111 lob l1b loc l1c lod l1d 

CP 

a, 

Vee =Pin 20 
GND= Pin 10 

10 15 

The 'F398 and 'F399 are high-speed quad 2- FUNCTION TABLE 
port registers. They select 4 bits of data from 
either of two sources (Ports) under control of 
a common Select input (S). The selected data 
is transferred to a 4-bit output register syn
chronous with the LOW-to-HIGH transition of 
the Clock input (CP). The 4-bit D-type output 
register is fully edge-triggered. The Data in
puts (lo., 11 xl and Select input (S) must be 
stable only a set-up time prior to and hold 
time after the LOW-to-HIGH transition of the 
Clock input for predictable operation. The 
'F398 has both Q and 0 outputs. 

LOGIC DIAGRAM 

*'F398 only 

January 4, 1985 

s 
I 

I 

h 

h 

INPUTS 

lo 

I 

h 

x 
x 

OUTPUTS 

11 Q Q* 

x L H 

x H L 

I L H 

h H L 

6-385 

-

Product Speclficotion 

FAST 7 4F398, F399 

LOGIC SYMBOL (IEEE/IEC) 

'F399 

•F398 only 
I = LOW voltage level one set-up time prior 

to the LOW-to-HIGH clock transition 
h = HIGH voltage level one set-up time prior 

to the LOW-to-HIGH clock transition 
L = LOW voltage level 
H = HIGH voltage level 
X = Don't care 6 -



Signetics Logic Products Product Specification 

Registers FAST 7 4F398, F399 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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.) 

TEST CONDITIONS1 
74F398, 74F399 

PARAMETER UNIT 
Min Typ2 Max 

Vee=MIN, V1L = MAX, loH = MAX, ±10%Vee 2.5 v 
VoH HIGH-level output voltage 

V1H= MIN ±5%Vee 2.7 3.4 v 

Vee= MIN, V1L = MAX, loL = MAX, ±10%Vcc 0.35 0.50 v 
Vol LOW-level output voltage 

V1H= MIN ±5%Vcc 0.35 0.50 v 
V1K Input clamp voltage Vee= MIN, 11= l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, Vi-7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 1 20 µA 

l1L LOW-level input current Vcc=MAX, V1=0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee=MAX -60 -150 mA 

Supply current4 (total) I 'F398 25 38 
Ice Vee= MAX mA 

'F399 22 34 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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, las tests should be performed last. 

4. lccH v,N = GND; lccL = Open 

January 4, 1985 6-386 



Signetics Logic Products Product Specification 

Registers FAST 7 4F398, F399 

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

PARAMETER TEST CONDITIONS 

IMAX Maximum clock frequency Waveform 1 

tPLH Propagation delay 
Waveform 1 

tPHL CPtoQorQ 

AC SET-UP REQUIREMENTS 

PARAMETER TEST CONDITIONS 

t8(H) Set-up time, HIGH or LOW 
Waveform 2 t8(L) In to CP 

th(H) Hold time, HIGH or LOW 
Waveform 2 

th(L) In to CP 

ls(H) Set-up time, HIGH or LOW 
Waveform 2 t8 (L) S to CP 

th(H) Hold time, HIGH or LOW 
Waveform 2 

th(L) S to CP 

tw(H) 
CP pulse width, HIGH or LOW Waveform 1 

tw(L) 

AC WAVEFORMS 

CP 

On, On 

Waveform 1. Clock To Output 
Delays And Clock Pulse Width 

Min 

100 

3.0 
3.0 

Min 

3.0 
3.0 

1.0 
1.0 

7.5 
7.5 

0 
0 

4.0 
6.0 

7 4F398, 7 4F399 

TA= +2s0 c TA= o·c to +1o·c 
Vee= +s.ov Vee= +s.ov ± 10% 
CL= SOpF CL= SOpF 
RL= soon RL= soon 

Typ Max Min Max 

120 90 

5.7 7.5 3.0 8.5 
6.5 8.5 3.0 9.0 

7 4F398, 'F399 

TA= +2S°C TA= o•c to +1o·c 
Vee=: +s.ov Vee= +s.ov ± 10% 
CL= SOpF C1 = SOpF 
RL= soon RL= soon 

Typ Max Min Max 

3.0 
3.0 

1.0 
1.0 

8.5 
8.5 

0 
0 

4.0 
6.0 

Waveform 2. Data Set-up And Hold Times 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

January 4, 1985 6-387 

UNIT 

MHz 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

~ 
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Signetics Logic Products 

Registers 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

January 4, 1985 

Product Specification 

FAST 7 4F398, F399 

AMP(V) 

>+------tw·------+< ov 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY >----------------------< 

Amplitude Rep. Rate Pulse Width trLH trnL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 

6-388 
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Logic Products 

FEATURES 

• Status flip-flop for interrupt 
commands 

• Asynchronous or latched 
Receiver modes 

• 'F412 Non-inverting 
'F432 Inverting 

• 3-State outputs 
• 300 mil SLIM DIP package 
• Functional equivalent to Intel 

8212 except that 'F432 has 
inverting outputs 

DESCRIPTION 

The 'F412/' F432 are 8-bit latch with 3-
state output buffers. Also included is a 
status flip-flop for providing device-busy 
or request-interrupt commands. 

Separate Mode (M) and Select (S0, S1) 
inputs allow data to be stored with the 
outputs enabled or disabled. The de
vices can be also be operated in a fully 
transparent mode. 

Both 'F412 and 'F432 are functional 
equivalent to the Intel 8212 except that 
'F432 has the inverting outputs. 

PIN CONFIGURATION 

'F412 

February 1986 

~· 

FAST 74F412, 74F432 
Multi .. Mode Buffered Latches 
'F412 Multi-Mode Buffered Latch, Non-Inverting (3-State) 
'F432 Multi-Mode Buffered Latch, Inverting (3-State) 
Preliminary Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F412 6.0ns 40mA 

74F432 7.0ns 35mA 

ORDERING CODE 

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

Plastic DIP N74F412N, N74F432N 

Plastic SOL-24 N74F412D, N74F432D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

Do-D7 Data Inputs 1.0/1.0 20µAI0.6mA 

So, S1 Select Inputs 1.0/1.0 20µA/0.6mA 

STB Strobe Input 1.0/1.0 20µAI0.6mA 

M Mode Control Input 1.0/1.0 20µAI0.6mA 

MR Master Reset Input 1.0/1.0 20µA/0.6mA 

INT Interrupt Output 50/40 1mA/24mA 

Oo-07 Data Latched Outputs 50/40 1mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

16 
18 
20 
22 

13 

Vee =Pin 24 
GND =Pin 12 

'F412 

14 11 

STB 
Qo 

Q1 

Q, 

Q3 

Q4 

Qs 
Qs 

Q7 

INT 

6-389 

LOGIC SYMBOL (IEEE/IEC) 

'F412 

10 
15 
17 

19 
21 

23 

853-0028 76480 
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Signetics Logic Products 

Multi-Mode Buffered Latches 

PIN CONFIGURATION 

'F432 

FUNCTIONAL DESCRIPTION 
This high-performance eight-bit parallel ex
pandable buffer register incorporates pack
age and mode selection inputs and an edge
triggered status flip-flop designed specifically 
for implementing bus-organized input/ output 
ports. The 3-state data outputs can be con
nected to a common data bus and controlled 
from the appropriate select inputs to receive 
or transmit data. An integral status flip-flop 
provides busy or request interrupt commands. 

FUNCTION TABLE for Data Latches 

LOGIC SYMBOL 

'F432 

16 
18 
20 
22 

13 

Vee =Pin 24 
GND =Pin 12 

14 11 

STB 
Oo 
01 
02 
o, 
o. 
Qs 
Gie 
Q7 

INT 

10 
15 
17 

19 
21 

23 

The eight data latches are fully transparent 
when the internal gate enable, G, input is 
HIGH and the outputs are enabled. Latch 
transparency is selected by the mode control 
(M), select (So and S1 ), and the strobe (STB) 
inputs and during transparency each data 
output (On) follows its respective data input 
(Dn). This mode of operation can be terminat
ed by clearing, de-selecting, or holding the 
data latches. 

An input mode or an output mode is select
able from the M input. In the input mode, 

INPUTS DATA DATA OUT OPERATING 

MR M So S1 T STB IN 'F412 'F432 MODE 

L H H x x x L H Clear 
L L L H L x L H 

x L x L x x z z De-select 
x L H x x x z z 
H H H L x x Oo Oo Hold 
H L L H L x Oo Oo 

H H L H x L L H Data Bus 
H H L H x H H L 

H L L H H L L H Data Bus 
H L L H H H H L 

February 1986 6-390 

Preliminary Specification 

FAST 74F412, 74F432 

LOGIC SYMBOL (IEEE/IEC) 

'F432 

M = L, the eight data latch inputs are enabled 
when the strobe is HIGH regardless of device 
selection. If selected during an input mode, 
the outputs will follow the data inputs. When 
the strobe input is taken LOW, the latches will 
store the most-recently set-up data. 

In the output mode, M = H, the output buffers 
are enabled regardless of any other control 
input. During the output mode the content of 
the register is under control of the select (So 
and S1) inputs. 

FUNCTION TABLE for Status Flip-flop 

INPUTS 

MR So s, 
L H x 
L x L 
H x x 
H L H 

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

STB 

x 
x 
t 
x 

t = LOW-to-HIGH clock transition 

INT 

H 
H 
L 
L 



Signetics Logic Products Preliminary Specification 

Multi-Mode Buffered Latches FAST 74F412, 74F432 

LOGIC DIAGRAM 

STB 
M 

Jo INT s, 

Do 

Dt 

D2 

03 

04 

Ds 

-
De 6 
07 

~ 

Mn 
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Signetics Logic Products Preliminary Specification 

Multi-Mode Buffered Latches FAST 74F412, 74F432 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
i1N Input current -30 to +1 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +5.5 v 
iouT Current applied to output in LOW output state 48 mA 

TA Operating free-air temperature range o to 70 •c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.B v 
i1K Input clamp current -18 mA 

loH HIGH-level output current -3 mA 

ioL 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.) 

TEST CONDITIONS1 
7 4F412, 7 4F432 

PARAMETER UNIT 
Min Typ2 Max 

Vee - MIN, V1L =MAX, ±10%Vee 2.4 v 
VoH HIGH-level output voltage 

V1H = MIN, loH = MAX ±5%Vee 2.7 3.4 v 

Vee= MIN, V1L - MAX, ±10%Vee .35 .50 v 
VoL LOW-level output voltage 

V1H = MIN, loL = MAX ±5%Vee .35 .50 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX V1 = 7.0V 100 µA 
input voltage 

i1H HIGH-level input current Vee= MAX, V1 = 2.7V 20 µA 

i1L LOW-level input current Vee m MAX, V1 = 0.5V -0.4 -0.6 mA 

ios Short-circuit output current3 Vee=MAX -60 -BO -150 mA 

leeH 38 50 mA 

'F412 ieeL Vee= MAX 45 60 mA 

Supply current leez 45 60 mA 
ice (total) lceH 43 65 mA 

'F432 leeL Vee= MAX 29 43 mA 

lccz 29 43 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA = 2s•c. 
3. Not more than one output should be shorted at a time. For testing 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. 
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Signetics Logic Products Preliminary Specifica1ion 

Multi-Mode Buffered Latches FAST 74F412, 74F432 

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

11', ________ ,. ••• ,~. ______ T_E_•mrnrn•~ I ;;;.~':;~ "l:;,·;,i~;J """-
cL = 50pF cL = 50pF 
RL = 500.11 RL = 500.11 

r--M-in--~-T-yp--r-;:;-;,;- --Min Max 

--------- ------
tPLH Propagation delay 

Waveform 
3.5 6.5 

tPHL Dn to On 2.5 5.0 
8.5 3.0 9.5 
6.5 2.0 7.5 

ns 

tPLH Propagation delay 
Waveform 

8.5 14.5 

~ 
So. S1 or STB to On 7.5 12.5 

------~-----.-·----

H Propagation delay 
Waveform 2 

4.5 7.5 

L So or S1 to INT 4.5 8.0 
-----

18.5 7.5 20.5 

'"~ '' 
17.5 

ns 
------

9.5 4.0 10.5 
10.5 4.0 11.5 

ns 
-·- _,, _____ 

16.0 6.5 17.5 ns 
----- --------

14.0 5.5 15.0 ns 

19.0 

I 1 Propagation delay 
PHL MR to On 

, t Propagation delay W f 2 
1-~_8_!!:'._t_c>_INT ________ __:e_::__ __ 

Waveform 1 7.5 12.5 

6.5 11.0 

8.0 I '"Ir ,, 14.0 5.5 15.0 

~:: 1 10.5 4.0 11.5 
14.0 I 5.5 15.0 

·---- -----

16.0 6.5 17.5 

~ 
tpZH Output enable time to HIGH or Waveform 4 
lpzL LOW level So to On Waveform 5 

---------
1 tpHz Output disable time from HIGH Waveform 4 4.5 8.0 
~ lp1.z or LOW level So to On I Waveform 5 6.5 11.0 

I -t~~-;:;-- Output~t;;";time to HiGHo+--Wavefor,:;;-4--····· 7.5 ---1-2-.5-+---

6.5 11.0 

11.5 4.5 12.5 
ns 

9.5 4.0 10.5 
12.0 4.5 13.0 

ns 

11.0 4.5 12.0 
11.0 4.5 12.0 

ns 

9.0 3.5 10.0 
11.0 4.5 12.0 

ns 

tpzL LOW level S1 to On Waveform 5 5.0 9.0 

~- Output disable time from HIGH . Waveform 4 4.5 7.5 l trLz or LOW level S1 to On Haveform 5 5.5 9.5 

I j-z. H --- Output ,;;;-;;;;;-t;me to HIGH-:;-,- Waveform 4 -- -5:-o_J __ 8.5 

ZL LOW level M to On j Waveform 5 5.0 8.5 

H-;;-- -O~t~~t disab;;;time from--HIGH ----Wavefo;;;;-:;-__j_J--, 4.0 L7.0-

LZ or LOW level M to On Waveform 5 5.0 8.5 
------- --------- --- -·--

NOTE: Subtract 0.2ns from minimum values for SO package 

AC SET-UP REQUIREMENTS 

PARAMETER 

---~--~-

e" Typ Ma 

·-f---- --·-··-----------------------+--

Waveform 3 
0 
0 

------ --·----t---

Waveform 3 
8.0 
8.0 

Waveform 3 
8.0 
8.0 

-· 
Waveform 2 8.0 

t,(H) Set-up time, HIGH or LOW 

t,(L) ____ Dn to So. S 1 or STB ~-_ 

th(H) Hold time, HIGH or LOW 
th(l ) Dn to So. S 1 or STB 

-----
tw(H) So. S1 or STB 
tw(L) Pulse width, HIGH or LOW 

-----~---·------ ---------·----~"'-----"" '"'~-----· 
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Signetics Logic Products Preliminary Specification 

Multi-Mode Buffered Latches FAST 74F412, 74F432 

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

74F432 

TA= +25°c TA= o•c to +10°c 

PARAMETER TEST CONDITIONS Vcc=+5.0V Vee= + 5.0V ± 10% 
UNIT 

CL= 50pF CL=50pF 
RL=5000 RL=5000 

Min Typ Max Min Max 

!pLH Propagation delay 
Waveform 2 

3.5 8.5 10.5 3.0 12.0 
tPHL Dn to On 2.5 5.5 7.0 3.0 12.0 

ns 

tPLH Propagation delay 
Waveform 1 

8.5 16.0 21.0 7.5 23.0 
tPHL So. S1 or STB to On 6.5 12.5 16.0 5.5 18.0 

ns 

tPHL 
Propagation delay 

Waveform 2 7.0 15.0 18.5 6.0 20.5 ns 
MR to On 

tPHL 
Propagation delay 

Waveform 2 6.0 11.5 14.5 5.0 16.0 ns STB to INT 

tPHL 
Propagation delay 

Waveform 2 4.0 7.5 9.5 3.5 10.5 ns So. S1 to iN'f 

tPLH Propagation delay 
Waveform 2 

9.0 15.0 19.0 9.0 20.0 
tPHL M to On 6.5 11.0 14.0 6.5 15.0 

ns 

tpzH Output enable time to HIGH or Waveform 4 4.5 13.0 18.0 4.0 20.0 
tpzL LOW level So. S1 to On Waveform 5 5.0 11.0 15.0 4.0 17.0 

ns 

tpHz Output disable time from HIGH Waveform 4 4.0 8.0 11.0 3.5 12.5 
tpLZ or LOW level So, S1 to On Waveform 5 5.0 11.0 15.5 4.0 17.5 

ns 

NOTE: Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F432 

TA= +25°C TA= O'C to +70°C 

PARAMETER TEST CONDITIONS Vee= +5.0V Yee= +5.0V ± 10% 
UNIT 

CL= 50pF CL= SOpF 
RL= 5000 RL=5oon 

Min Typ Max Min Max 

ls(H) Set-up time, HIGH or LOW 
Waveform 3 

0 2.0 1.0 
ls(L) Dn to So S1 or STB 0 2.0 1.0 

ns 

ti,(H) Hold time, HIGH or LOW 
Waveform 3 

11.0 12.5 9.0 
th(L) Dn to So, 81 or STB 8.5 9.5 9.0 

ns 

lw(H) So, 81 or STB 
Waveform 3 

8.0 9.0 9.0 
lw(L) Pulse width, HIGH or LOW 6.0 9.0 9.0 

ns 

lw(L) MR pulse width LOW Waveform 2 8.0 9.0 9.0 ns 
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Multi-Mode Buffered Latches 

AC WAVEFORMS 

50, MR 
S1, Dn, STB 

Waveform 1. Propagation Delay For Non-Inverting Outputs 

Waveform 3. Set-up and Hold Times 

Preliminary Specification 

FAST 74F412, 74F432 

MR, So 

Dn, M, S1, STB 

-1PHlt~_vM ____ -_'_P-lH_,p. 

Waveform 2. Propagation Delay For Inverting Outputs 
Disable Time From HIGH Level 

- IPZH-1 • .. M - IPHZ ~ -j-.------- ~VoH-0.3V 
ov 

Waveform 4. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

Waveform 5. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Multi-Mode Buffered Latches 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

lpLz closed 
lpzL closed 
All other open 

DEFINITIONS 

t._., 7.0V 

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

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

of pulse generators. 

February 1986 

Preliminary Specification 

FAST 74F412, 74F432 

AMP (VJ 

OV 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l trLH l tTHL 

74F 3.0V J 1 MHz J 500ns J 2.5ns 12.5ns 
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Signetics 

Logic Products 

FEATURES 

• High impedance NPN base inputs 
for reduced loading (20µA in 
HIGH and LOW states) 

• 'F455 combines 'F240 and 'F280A 
functions in one package 

• 'F456 combines 'F241 and 'F280A 
functions in one package 

• 'F455A and 'F456A are center pin 
versions of the • F655A and 
• F656A respectively 

• 'F455 Inverting 
'F456 Non-inverting 

• 3-State outputs sink 64mA and 
source 15mA 

• 24-pin plastic slim DIP (300 mil) 
package 

• Inputs on one side and outputs 
on the other side simply PC 
board layout 

DESCRIPTION 
The 'F455 and 'F456 are octal buffers 
and line drivers with parity generation/ 
checking designed to be employed as 
memory address drivers, clock drivers 
and bus-oriented transmitters/receivers. 
These parts include parity generator I 
checker to improve PC board density. 

PIN CONFIGURATION 

'F455 

August 26, 1985 

I 

FAST 7 4F455, 7 4.F456 
Buffers/Drivers 
'F455 Octal Buffer/Line Driver with Parity, Inverting (3-State) 
'F456 Octal Buffer/Line Driver with Parity, Inverting (3-State) 
Product Specification 

TYPICAL PROPAGATION 
T 

TYPICAL SUPPLY CURRENT 
TYPE 

DELAY (TOTAL) 

74F455 3.Sns 70mA 

74F456 4.Sns 70mA 

I 

ORDERING CODE --
COMMERCIAL RANGE 

PACKAGES 
Vee= 5V ± 10%; TA= 0°C to +70°C 

Plastic DIP N74F455N, N74F456N 

Plastic SOL-24 N74F455D, N74F456D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

In Data inputs 1.G/0.033 20µA/20µA 

Pl Parity input 1.0/0.033 20µA/20µA 

OE1. OE2 
3-State output enable inputs 

1.0/0.033 20µA/20µA 
(active LOW) 

Yn Data outputs (' F455) 750/106.7 15mA/64mA 

Yn Data outputs (' F456) 750/106.7 15mA/64mA 

LE, Lo Parity outputs 750/106.7 15mA/64mA 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F455 'F455 

AIB 

CLK 

4 5 689101112 

A1 

81 Y1 
1, ~ 

A2 
82 Y2 

Pl 
Qt 'F455 '• 23 A3 

oe, 'o 24 83 Y3 

A4 
Y4 84 

A5 
Y5 85 

22 21 20 17 16 15 14 13 •• YO 

Y7 

Y6 

Vee =Pin 16 
GND =Pin 18 and 19 

6-397 853-0371 80218 
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Signetics Logic Products 

Buffers/Drivers 

PIN CONFIGURATION 

'F456 

FUNCTION TABLES 

OE1 

L 

L 

H 

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

INPUTS 

OE2 

L 

L 

x 
H 

(Z) =HIGH impedance level 

August 26, 1985 

In 

L 

H 

x 
x 

LOGIC SYMBOL 

'F456 

45689101112 

22 21 20 17 16 15 14 13 

Vee =Pin 16 
GND =Pin 18 and 19 

23 
24 

DATA OUTPUTS 

'F455 'F456 

H L 

L H 

(Z) (Z) 

(Z) (Z) 

6-398 

Product Specification 

FAST 7 4F455, 7 4F456 

LOGIC SYMBOL (IEEE/IEC) 

'F456 

3,S,6,7,8{EVENJ 
9,10,TI,12 

3,S,6,7,8(000] 
9,10,tl,12 

INPUTS 
PARITY 

OUTPUTS 

Number of inputs 
HIGH (Pl, lo -17) LE :Eo 

Even - o, 2, 4, 6, 8 H L 

Odd - 1, 3, 5, 7, 9 L H 

Any OE= HIGH (Z) (Z) 



Slgnetlcs Logic Products 

Buffers/Drivers 

LOGIC DIAGRAM FOR 'F456 (*outputs are inverted tor 'F455) 

Pl 3 

~ . 
'• 8 

'• . 
'• 10 

'• n 

17 12 

OE, 1 

C5E, ' 

August 26, 1985 
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Product Specification 

FAST 7 4F455, 7 4F456 
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Signetics Logic Products Product Specification 

Buffers /Drivers FAST 7 4F455, 7 4F456 

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

PARAMETER 74F 

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

Input voltage -0.5 to + 7.0 
-----~--------

Input current -30 to + 5 
---------------~----+------

Voltage applied to output in HIGH output state -0.5 to + 5.5 
--------------!-------

Current applied to output in LOW output state 128 
----------------+---

Operating free-air temperature range o to 70 
-------·------------------------·----

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 
---------------------------

V1H 

V1L 

l1K 

HIGH-level input voltage 

LOW-level input voltage 
-------------

Input clamp current 

Min 

4.5 

2.0 

74F 

Norn 

5.0 

Max 

5.5 

0.8 

-18 

UNIT 

v 
v 

mA 

v 
mA 

·c 

UNIT 

v 
v 
v 

mA 
·-·----~,.-- - .. -~ ·---+---------------}------------------! 

loH HIGH-level output current --15 mA 

loL LOW-level output current 64 rnA 

Operating free-air temperature 0 70 

August 26, 1985 6-- 400 



Signetics Logic Products Product Specification 

Buffers/Drivers FAST 7 4F455, 7 4F456 

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

UNIT ~-~-----~ST CONDITIONS1 Mi:4F4S;~:24F4S:ax 
·- - -,----~,±_1_0_0/._o_V_c_c-+--2-.4-+-

l loH = -3mA 
Vee= MIN. t ± 5%Vec 2.7 3.4 
V1L =MAX, 
V1H =MIN I 15 A f-±_1_0_"!._o __ v_e_c-+-_2_.o __ +----+--

Vcc =MIN, -- I::~ ~8m:- : ~:::~:c 2
.0 

V1L = MAX, ------+-----+ 

VrH =MIN loL_: 64~-- ± 5%Vec 

-- ----

PARAMETER 

-----

VoH HIGH-level output voltage 

·----·----

Vol LOW-level output voltage 

r----------------·· 

v 

v 

v 

v 

v 

v 

.35 .50 

.40 .55 

V1K lnpul clamp voltage Vee= MIN, 11 °= l1K -0.73 -1.2 v 

11 
Input current at 
maximum input voltage 

Vee= O.OV, V1 = 7.0V µA 100 

-· 

l1H HIGH-level input current Vee= MAX, V1 - 2.7V 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -20 µA 
-- ·----------·-----

lozH 
Off-state current HIGH-level 
voltage applied 

Vee= MAX, V1H =MIN, Vo= 2.7V µA 50 

lozL 
Off-state current LOW-level 
voltage applied 

Vee =0 MAX, V11; MIN, V'J 0.5V -50 µA 

----
los Short-circuit output current3 -100 -225 mA 

-------·----
50 80 mA 

Ice 
Supply current 
(total) 

mA 78 110 

63 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 Vee= 5V, TA= 25°C. 
3. Not more tt1an one output should be shorted at a time. For testing 105, 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 (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic.") 

~--------·-----------·--·--·----T-··----------··-

74F455, 74F456 

PARAMETER 
TEST 

CONDITIONS 

TA= +25°C 
Vee= +s.ov 

CL= SOpF, RL = soon 

>---------------~---+----------------

tPLH 
tPHL 

Propagation delay 
111 to Yn 

'F455 Waveform 1 

Min 

2.0 
1.0 

f--------------+------+--------------

tPLH Propagation delay 'F456 ~aveform 2 I 2.0 
tPHL In to Y n 2.5 

tPLH Propagation delay t. 55-
f---::-:-~--~-n-:-1-:-~-·-im-~e_o_to_H_l_G_H __ le._v_e_I ___ :::::::: ~· ~- - - -:

4
:_:
5 

. 

tpzL Enable Time to LOW level I Waveform 4 

tpHz Disable Time from HIGH level ·-1·· --w~-;~1~;;;;-;--·--.·- 1.5 
tpLz Disable Time from LOW level Waveform 4 2.0 

--···------···- -···-··----· ·- --· ·-
NOTE: 
Subtract 0.2ns from minimum values for SO package. 

August 26, 1985 6-401 

Typ 

4.5 
2.0 

4.5 
5.0 

10.0 
11.0 

7.0 
8.0 

4.0 
5.0 

Max 
6.5 
4.0 

6.5 
7.0 

13.0 
14.5 

9.5 
10.5 

6.5 
7.5 

TA= 0 to +70°C 
Vee= +5.0V ± 10% 

CL = SOpF, RL = soon 

Min 

2.0 
1.0 

2.0 
2.5 

5.5 
5.5 

4.0 
4.5 

1.5 
2.0 

Max 

7.5 
4.5 

7.0 
7.5 

14.0 
16.5 

10.5 
11.5 

7.5 
8.0 

UNIT 

ns 

ns 

ns 

ns 

rns-1 

----

6 
~ 



Signetics Logic Products 

Buffers /Drivers 

AC WAVEFORMS 

Waveform 1. Propagation Delay For In To 2: E• 2: o. V n 

OE.n VM VM 

'PzH}vM 
lpHz~ 

Yn, Yn, 

_L_ VoH - 0.3V 

EE, Eo ov 

Waveform 3. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

Product Specification 

FAST 7 4F455, 7 4F456 

Waveform 2. Propagation Delay For In To 2: E• 2: 0 , V n 

OEn ~VM {~~LZ ~PzL-
3.SV 

Yn,Yn, VM 
EE,Eo 

Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

RL 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

lpLZ closed 
tpzL closed 
All other open 

DEFINITIONS 

t._., 7.0V 

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

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l tTLH l tTHL 

74F 3.0V l 1 MHz J 500ns j 2.sns J 2.sns 

6-402 
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Logic Products 

FEATURES 
• Compares two 8-bit words in 

6.Sns typical 
• Expandable to any word length 
• High Speed version of ALS688 

DESCRIPTION 
The 'F521 is an expandable 8-bit com
parator. It compares two words of up to 
8 bits each and provides a LOW output 
when the two words match bit for bit. 
The expansion input TA - s also serves 
as an active-LOW enable input. 

PIN CONFIGURATION 

QA=B 

87 

A1 

a. 
... 
8s 

As 

84 

August 26, 1985 

FAST 74F521 
Comparator 
8 Bit Identity Comparator 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F521 7.0ns 20.0mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Ycc=5V ±10%; TA=o•c to +70°c 

Plastic DIP N74F521N 

Plastic SOL-20 N74F521D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGHILOW HIGH/LOW 

Ao-A7 Word A inputs 1.0/1.0 20µAI0.6mA 

80·87 Word 8 inputs 1.0/1.0 20µA/0.6mA 

TA-B 
Expansion or enable input 

1.011.0 20,iA/O.SmA 
(active LOW) 

OA-B Identity output (active LOW) 50/33 1.0mAl20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

18 
17 
16 
15 
14 
13 
12 
11 
9 

Vee =Pin 20 
GND= Pin 10 

6-403 

LOGIC SYMBOL (IEEE/IEC) 

19 19 

853-0372 80218 
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Signetics Logic Products 

Comparator 

LOGIC DIAGRAM 

TRUTH TABLE 

INPUTS 

IA= B 

L 
L 
H 
H 

H =HIGH voltage level 
L = LOW voltage level 
*Ao= Bo, A1 = 81, A2 = 82. etc. 

Ao. 

00--J> 

A, 

81--J> 

A, 

82--J> 

A, 

0, ---£>o 
A, 

84 ---f:>a 
As 

85 ---f:>a 
"" 80 ---£>o 
A1 

81-(>o 

jA=B 

A, B 

A= s• 
A*B 
A= s• 
A*B 

Product Spec:ification 

FAST 74F521 

t>:=J 
t>:=J 
~ 
~ 
~ 

QA=B 

~ 
~ 
~ 

OUTPUT 

QA=B 

L 
H 
H 
H 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operatirg free-air temperature range Oto 70 oc 
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Signetics Logic Products Product Specification 

Comparator FAST 74F521 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 

V1L LOW-level input voltage 0.8 v 

l1K Input clamp current -18 mA 

loH HIGH-level output current -1 mA 

ioL LOW-level ·output current 20 mA 

TA Operating free-air temperature 0 70 oc 

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

74F521 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage v,L = MAX, loH = MAX, 

V1H =MIN, ±5%Vcc 2.7 3.4 v 

Vee= MIN, ± 10%Vee .35 50 v 
Vol HIGH-level output voltage v,L = MAX, loL = MAX, I I 

V1H =MIN, ±5%Vcc <l!J :!o 
I 

v 

VIK Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.? v 
------

1, 
Input current at maximum input 

Vee= MAX, V1 = 7.0V 5 100 µA 
voltage 

i1H HIGH-level input current Vee= MAX, v, = 2.7V 1 20 µA 

i1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX, Vo = 0.0V -60 -90 -150 mA 

J 
lccH 24 36 mA 

Ice Supply current4 (total) Vee= MAX 
lecL 15.5 23 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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. ln any sequence of parameter tests, los tests should be performed last. 

4. For lccH all inputs are grounded except 80 can be any one input, which is at 4.5V. For lccL all inputs are grounded. 

August 26, 1985 6-405 
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Signetics Logic Products Product Specification 

Comparator FAST 74F521 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signjl/ics., ~9~lC 
App Note 202, "Testing and Specifying FAST Logic.") 

74F521 

TA=+25°c TA= 0°c to +10°c 

PARAMETER TEST CONDITIONS Vee= +5.0V Vee= + 5.0V ± 10% 
UNIT 

CL= 50pF CL= 50pF 
RL = 500.11 RL = 500.11 

Min Typ Max Min Max 

IPLH Propagation delay 
Waveform 1, 2 

3.5 8.0 9.5 3.5 11 
tPHL An or Bn to QA~ s 4.0 8.0 9.0 4.0 10.5 

ns 

tPLH Propagation delay 
Waveform 2 

3.0 5.0 6.5 3.0 7.5 
tPHL iA~B to OA~B 3.5 6.5 7.0 3.5 8.0 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

APPLICATION DIAGRAMS 

Ripple Expansion 

Parallel Expansion 
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Signetics Logic Products Product Specification 

Comparator FAST 74F521 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 
NOTE: For all waveforms, VM = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

AMP(V) 

ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l ITLH l tTHL 

74F 3.0V l 1 MHz l 500ns 12.Sns 12.sns 

6-407 
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Signetics 

Logic Products 

FEATURES 
• 8-bit bidirectional register with 

bus-oriented input-output 
• Independent serial input-output 

to register 

• Register bus comparator with 
'equal to', 'greater than' and 
'less than' outputs 

• Cascadable in groups of 8 bits 
• Open-collector comparator 

outputs for AND-wired expansion 
•Two's complement or magnitude 

compare 

DESCRIPTION 
The 'F524 is an 8-bit bidirectional regis
ter with parallel input and output plus 
serial input and output progressing from 
LSB to MSB. All data inputs, serial and 
parallel, are loaded by the rising edge of 
the input clock. The device functions are 
controlled by two control lines (S0, S1) to 
execute shift, load, hold and read out. 

PIN CONFIGURATION 

February 1986 

FAST 74F524 
Comparator 
8-Bit Register Comparator (Open-Collector + 3-State) 
Preliminary Specification 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

---------------; 

ORDERING CODE 
-------·-----·------

COMMERCIAL RANGE PACKAGES V cc = 5V ± 5%; TA = O'C to + 70'C 
---·---·-·----+-----------------------+ 

Plastic DIP N74F524N 
>---------·-----

Plastic SOL-20 N74F524D 
No·f'E·s-;----------~--------------------~ 

1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 

Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
,------- -,------·-.. 

74F(U.L.) LOAD VALUE PINS DESCRIPTION HIGH/LOW HIGH/LOW 
-· 

So, S1 Mode select inputs 1.0/1.0 20µA/0.6mA 
~----·-

Status priority or serial data input 
+---

1.011.0 20µA/0.6mA C/SI 

CP Clock pulse input (active rising edge) 1.0/1.0 20µA/0.6mA 
--·-·--- ------
SE Status enable input (active LOW) 1.0/1.0 20µA/0.6mA 
~- Compare mode select input 

t--
1.011.0 20µA/0.6mA 

------~-- -· -----· t---
l/Oo-1107 Parallel data inputs or 2.5/1.0 50µA/0.6mA 

-e~------

3-State parallel data outputs 150/33 3.0mA/20mA ___________ ., ___ ,,_ ----- -- -·---
CISO Status priority or serial data output 50/33 1.0mA/20mA 
---~··---···- -~-----------~------ .. -·-l-':::f_ _____ t--Register less th~_':'~'."..'_'.!__ ___ OC•/33 OC·/20mA 

--
EO Register equal to bus output OC•/33 OC·/20mA 
--------- ----------.. 
-~--... Register greater than bus output OC·/33 OC·/20mA 

--
NOTES: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 
*OC =Open Collector 

LOGIC SYMBOL 

17 

19 
11 

12 18 

98165432 

Vee =Pin 20 
GND =Pin 10 

6-408 

16 
13 
14 
15 

LOGIC SYMBOL (IEEE/IEC) 

~: 
s, 19 

CP t1 

M 12 

1100 

110, 

1102 

1/03 

1104 

1/05 

110, 

1/07 

20 1 C/SO 



S1gr:etics Logic Producls 

Comparator 

An fl-bit comparator examines the tiata stored 
in the rogisters and on the data bus Three 
tcue+llGH, opencollector outputs represent
ing 'register equal to bus', 'register greater 
than bus' and 'register less than bus' are 
provided. These outputs can be disabled to 
the OFF state by the use of Status Enable 
(SE). A morle control has also been provided 
to allow two's complement as well as magni· 
tude compare. Linking inputs are provided for 
expansion to longer words. 

FUNCTIONAL DESCRIPTION 
The 'F524 contains eight D-type flip-flops 
connected as a shift register with provision 
for either parallel or serial loading. Parallel 
data may be read from or loaded into the 
registers via the data bus 1/00 -1107. Serial 
data is entered from the C/SI input and may 
he shifted into the register and out through 
the C/SO output. Both parallel and serial data 
entry occurs on the rising edge of the input 
clock (CP). The operation of the shift register 
is controlled by two signals, So and S1, 

according to the Select T rut~1 Table. The 3-
State parallel output buffers are enabled only 
in the Read mode. 

SELECT TRUTH TABLE 

~ ... ~~~.OPERATION-
11 l I L HOLD ... Retains data in shift 

register I 1 H READ··· Read contents in 

I 

· 1 register onto data bus 
H L. , SHIFT·- Allows serial shifting on 

I next ns1ng clock edge 

L~t1 L(~A~ ~:::~[::~~~~:_': 
H HIGH Voltage Level 
L "LOW Voltage Level 

One port of an 8 ·bit comparator is attached to 
the data hus while \he other port is tied to the 
outputs of the internal register. Three active· 
OFF, open collector outputs indicate whether 
the contents held in the shift register are 
'greater than' (GT), 'less than' (LT), or 'equal 
to (EQ) the data on the input bus. A HIGH 
signal on the Status Enable (SE) input disa
bles these outputs to the OFF state. A Mode 
control input (M) allows selection between a 
straightfonward magnitude compare or a com
parison between two's complement numbers. 

February 1986 

NUMBER REPRESENTATION 
SELECT TABLE 

~ Ma~==~:~::r:loN ···j··-
H _Two's complement compare __ _ 

H = HIGH Voltage Level 
L = LOW Voltage Level 

For 'greater than' or 'less than' detection, the 
C/SI input must be held HIGH, as indicated in 
the Status Truth Table. The internal logic is 
arranged such that a LOW signal on the C/SI 
input disables the 'greater than' and 'less 
than' outputs. The C/SO output will be forced 
HIGH if the 'equal to' status condition exists, 
otherwise C/SO will be held LOW. These 
facilities enable the 'F524 to be cascaded for 
word lengths greater than 8 bits. 

STATUS TRUTH TABLE 
(Hold Mode) 

.. - - ---·-···~·~---

INPUTS OUTPUTS 
t-· 

I 
Data 

EO GT LT C/SO Comparison SE C/S 

H X x H H H (i) 

L L OA-OH 
L H H L > l/Oo-1/07 

OA-Or1 H H H H 
~ 1/0o -1101 L L 

OA-OH L H H L < l/Oo-1/0·1 L 

OA··OH L H L L > l/Oo·· 1101 
H 

H J 
OA-Or1 H 

Lr 
H ,, l/Oo lhJ1 

OA-OH LLI ~ l < l/Oo 1/0, 
-~---·--

, __ , __ ,, 

H 

C0 = HIGH if data are not equal, otherwise LOW 
H 0·~ H1GH Voltage Level 
L -;,; LOW Voltaqe Level 
X = lmmate.-·,;1i 

Word length expansion (1n groups of B bits) 
can be achieved by connecting the C/SO 

GREATER THAN 

EQUAL TO 

MSB 

Pr8lirninary Speci-fication 

FAST 74F524 

output of the more significant byte to the C/SI 
inp11t of the next less significant byte and also 
to its own SE input (see Figure 1 ). The GISI 
input of the most significant device is held 
HIGH while the SE input of the least signifi· 
cant device is held LOW. The corresponding 
status outputs are AND-wired together. In the 
case of two's complement number compare, 
only the Mode input to the most significant 
device should be HIGH. The Mode inputs to 
all other cascaded devices are held LOW. 

Suppose that an inequality condition is de· 
tected in the most significant device. Assum
ing that the byte stored in the register is 
greater than the byte on the data bus, then 
the EQ and LT outputs will be pulled LOW, 
whereas the GT output will float HIGH. Also, 
the C/SO output of the most significant 
device will be forced LOW, disabling the 
subsequent devices but enabling its own 
status outputs. The correct status condition is 
thus indicated. The same applies if the regis
tered byte is less than the data byte, only in 
this case the EQ and GT outputs go LOW, 
whereas LT output floats HIGH. 

If an equality condition is detected in the most 
significant device, its C/SO output is forc·2d 
HIGH. This enables the next less significant 
device and also disables its own status out~ 
puts. In this way, the status output priority is 
handed down to the next less significant 
device which now effectively becomes the 
most significant byte. The worst case propa
gation delay for a compare operation involv
ing 'n' cascaded 'F524s will be when an 
equalit/ condition is detected in all but the 
least significant byte. In this case, the status 
priority has to ripple all the way down the 
chain before the correct status output is 
established. Typically, this will take 35 4 6 
(n·s) ns. 

LSB 

Figure 1. Cascading 'F524s For Comparing Longer Words 
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Comparator FAST 74F524 

LOGIC DIAGRAM 
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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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

Your Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 oc 
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Comparator FAST 74F524 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

VoH HIGH-level output voltage I LT, EQ, GT only 4.5 v 
loH HIGH-level output current I Except LT, EQ, GT -3 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.) 

74F524 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ• Max 

loH 
HIGH-level 

LT, EQ, GT only Vee= MIN, V1L =MAX, V1H =MIN, VoH =MAX 250 µA 
output current 

HIGH-level Except Vee= MIN, V1L = MAX, ± 10%Vcc 2.4 v 
VoH output voltage LT, EQ, GT V1H = MIN, loH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, V1L = MAX, ± 10%Vcc .35 .50 v 
VOL LOW-level output voltage 

V1H = MIN, loL = MAX ±5%Vcc .35 .50 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at 

Vee= MAX V1 = 7.0V 5 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

lozH 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 2.7V 2 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 0.5V -2 -50 µA 
LOW-level voltage applied 

las 
Short-circuit Except 

Vee= MAX -60 -150 mA 
output current3 LT, EQ, GT 

lccH mA 

Ice 
Supply current 

lccL Vee= MAX 180 mA 
(total) 

lccz mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25"C. 
3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to 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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Comparator FAST 74F524 

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

74F524 

TA= +25°C TA= O to +70°C 

Vee= +5.0V Vee= +5.0V 
PARAMETER TEST CONDITIONS ± 10% UNIT CL= 50pf CL= 50pf RL= 500r.l RL =soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 4 50 50 MHz 

tPLH Propagation delay Waveform 2 9.5 20 9.5 22.5 
ns 

tPHL I/On to EQ 6.0 12 6.0 13 

tPLH Propagation delay 
Waveform 2 

8.5 18 8.5 19 
tPHL I/On to GT 7.0 14.5 7.0 15.5 

ns 

tPLH Propagation delay Waveform 2 7.0 16 7.0 18 
tPHL I/On to LT 6.0 14 6.0 15 

ns 

tPLH Propagation delay Waveform 2 9.0 19.5 9.0 21.5 
tPHL I/On to C/SO 6.0 13 6.0 14 ns 

tPLH Propagation delay 
Waveform 4 10.5 22 10.5 24.5 ns 

tpHL CP to EQ 4.0 9.0 3.5 10 

tPLH Propagation delay 
Waveform 4 

10 21 10 22 
IPHL GP to GT 9.0 20 9.0 21.5 ns 

tPLH Propagation delay Waveform 4 9.0 19.5 9.0 21 
tPHL CP to LT 6.0 12.5 6.0 13.5 ns 

trLH Propagation delay Waveform 4 8.5 18.5 8.5 21.5 ns 
tPHL CP to C/SO (compare) 

tPLH Propagation delay Waveform 4 5.0 10.5 5.0 11.5 
tPHL CP to C/SO (serial shift) 5.0 10 5.0 11 ns 

tPLH Propagation delay Waveform 1 
9.0 19 9.0 20 

tPHL C/SI to GT 3.5 8.5 3.0 9.5 ns 

tPLH Propagation delay 
Waveform 1 8.0 17 8.0 18 

ns 
tPHL C/SI to LT 4.0 8.5 4.0 9.5 

tPLH Propagation delay Waveform 2 7.0 14.5 7.0 15.5 
tPHL S0, S1 to C!SO 6.0 12 6.0 13 ns 

tPLH Propagation delay Waveform 2 
4.0 8.0 4.0 9.0 

tPHL SE to EQ 2.5 6.0 2.5 6.5 ns 

tPLH Propagation delay Waveform 2 
7.5 16 7.5 17 

tPHL SE to GT 3.5 8.0 3.5 9.0 ns 

tPLH Propagation delay Waveform 2 5.0 11 5.0 12 
tPHL SE to LT 3.5 8.0 3.5 9.0 ns 

tPLH Propagation delay Waveform 2 4.5 9.5 4.5 10.5 
tPHL C/SI to C/SO 4.0 9.5 4.0 10.5 ns 

tPLH Propagation delay Waveform 2 8.0 17 8.0 18 
tPHL M to GT 7.0 15.5 7.0 17 ns 

tPLH Propagation delay Waveform 2 
8.5 19 8.5 21 

tPHL M to LT 5.5 12 5.5 13 ns 

tpZH Output enable time Waveform 5, 6 
6.0 13 6.0 14 

tpzL So, S1 to I/On 6.5 14.5 6.5 15.5 
ns 

tpHz Output disable time 
Waveform 5, 6 

5.0 10 5.0 11 
tpLz So, S1 to I/On 5.5 12.5 5.5 13.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Comparator 

AC SET-UP REQUIREMENTS 

PARAMETER TEST CONDITIONS 

t5(H) Set-up time, HIGH or LOW 
Waveform 3 

t5(L) I/On to CP 

th(H) Hold time, HIGH or LOW 
Waveform 3 

th(L) I/On to CP 

t5(H) Set-up time, HIGH or LOW 
Waveform 3 

t5(L) S0 , S1 to CP 

t5(H) Set-up time, HIGH or LOW 
Waveform 3 

t5(L) C/SI to CP 

th(H) Hold time, HIGH or LOW 
Waveform 3 

th(L) C/SI to CP 

tw(H) Clock pulse width HIGH Waveform 4 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs 

I/On 
So. Sj 

CP 

Waveform 3. Data Set-up And Hold Times 

Preliminaiy Specification 

FAST 74F524 

74FS24 

TA= +2S°C 
TA= 0 to +70°C 

Vee= +S.OV 
Vee= +s.ov 

±10% UNIT 
CL= SOpF 

CL= SOpF 
RL= soon 

RL= soon 

Min Typ Max Min Max 

5.0 5.0 
5.0 5.0 

ns 

0 0 
0 0 

ns 

10 10 
10 10 

ns 

5.0 5.0 
7.0 7.0 

ns 

0 0 
0 0 

ns 

4.0 4.0 ns 

So, S1 ·-M----- M 
R, e/SI, M, VDn, ~v ~v 

EQ, e/~ -•PHLi VM .... PLHF 

CP 

EQ, GT 
LT 

C/SO 

Waveform 2. For Non-Inverting Outputs 

Waveform 4. Clock To Output Delays 
And Clock Pulse Width 

So. Sj t-:~-Z-L _------{:~LZ So. S1 

Wave·form S. 3-State Enable Time To Low Level 
And Disable Time From Low Level 

I/On 

Waveform 6. 3·State Enable Time To High Level 
And Disable Time From High Level 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Comparator 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

Test Circuit For 3-State And Open 
Collector Outputs 

SWITCH POSITION 

TEST SWITCH 

lpLZ, lpzL closed 
oc closed 
All other open 

DEFINITIONS 

t_,, 7.0V 

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

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 

of pulse generators. 

February 1966 

Preliminary Specification 

FAST 74F524 

AMP(V) 

ov 

VM"" 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l tTLH l tTHL 

74F 3.0V l 1 MHz l 500ns l 2.5nsl 2.5ns 
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Logic Products 

FEATURES 
• 8-blt transparent latch- 'F533 
• 8-blt positive edge-triggered 

register - 'F534 
• 3-State inverting output buffers 
• Common 3-State Output Enable 
• Independent register and 3-State 

buffer operation 

DESCRIPTION 
The 'F533 is an octal transparent latch 
coupled to eight 3-State inverting output 
buffers. The two sections of the device 
are controlled independently by latch 
Enable (E) and Output Enable (OE) con
trol gates. 

The data on the D inputs are transferred 
to the latch outputs when the latch 
Enable (E) input is HIGH. The latch 
remains transparent to the data inputs 
while E is HIGH, and stores the data 
present one set-up time before the 
HIGH-to-LOW enable transition. 

PIN CONFIGURATION 

'F533 

August 26, 1985 

FAST 7 4F533, 7 4F534 
Latch/Flip-Flop 
'F533 Octal Transparent Latch (3-State) 
'F534 Octal D Flip-Flop (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F533 6.0ns 41mA 

74F534 6.6ns 55mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 10%; TA= o·c to +70°c 

Plastic DIP N74F533N, N74F534N 

Plastic SOL-20 N74F533D, N74F534D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For infor~atlon regarding devices processed to Military Specifications, see the Signetics Military Products 

Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Do-07 Data inputs 1.0/1.0 20µA/0.6mA 

E ('F533) 
latch enable input 

1.0/1.0 20µA/0.6mA 
(active HIGH) 

OE Output enable input 1.0/1.0 20µA/0.6mA 
(active LOW) 

CP ('F534) 
Clock pulse input 

1.0/1.0 20µA/0.6mA 
(active rising edge) 

Oo-07 3-State outputs 150/40 3mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

4. 

Do D1 
11 E 

OE 

~ 
Do 01 

Vee - Pin 20 
GND= Pin 10 

'F533 

8 13 

D2 Di D4 

02 03 04 

12 

6-415 

LOGIC SYMBOL (IEEE/IEC) 

'F533 

14 17 18 

D5 De DJ 

05 De OJ 

15 16 19 

853-037 4 80218 
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Latch/Flip-Flop . FAST 7 4F533, 7 4F534 

PIN. CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F534 'F534 'F534 

1 8 13 14 17 11 

Do ~1 02 03 04 05 De 07 
11 E 

OE 

Oo 01 02 03 04 05 Os Or 

5 6 9 12 15 18 19 
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Latch/Flip-Flop FAST 74F533, 74F534 

MODE SELECT- FUNCTION TABLE, 'F533 

INPUTS OUTPUTS 
OPERATING MODES INTERNAL REGISTER 

OE E Dn ao-Q7 

Enable and read register L H x L H 
L H x H L 

Latch and read register 
L L L L H 
L L H H L 

Latch register and disable outputs 
H x x x (Z) 
H x x x (Z) 

MODE SELECT- FUNCTION TABLE, 'F534 

INPUTS OUTPUTS 
OPERATING MODES INTERNAL REGISTER 

OE CP Dn ao-Q7 

Load and read register L ! I L H 
L ! h H L 

Disable outputs H x x x (Z) 
H x x x (Z) 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 
L = LOW voltage level 
X = Don't care 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW E transition 
(Z) = HIGH impedance "off" state 
t = LOW-to-HIGH clock transition 

The 3-State inverting output buffers are de
signed to drive heavily loaded 3-State buses, 
MOS memories, or MOS microprocessors. 
The active-LOW Output Enable (OE) controls 
all eight 3-State buffers independent of the 
latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs are in 
the HIGH impedance "off" state, which 
means they will neither drive nor load the bus. 

The 'F534 is an 8-bit edge-triggered register 
coupled to eight 3-State inverting output bu!-

August 26, 1985 

fers. The two sections of the device are 
controlled independently by the Clock (CP) 
and Output Enable (OE) control gates. 

The register is fully edge triggered. The state 
of each D input, one set-up time before the 
LOW-to-HIGH clock transition, transferred to 
the corresponding flip-flop's Q output. The 
clock buffer has about 400mV of hysteresis 
built in to help minimize problems that signal 
and ground noise can cause the clocking 
operation. 

6-417 

The 3-State inverting output buffers are de
signed to drive heavily loaded 3-State buses, 
MOS memories, or MOS microprocessors. 
The active-LOW Output Enable (OE) controls 
all eight 3-State buffers independent of the 
register operation. When CE is LOW, data in 
the register appears at the outputs. When OE 
is HIGH, the outputs are in the HIGH imped
ance "off" state, which means they will 
neither drive nor load the bus. 
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Signetics Logic Products Product Specification 

Latch/Flip-Flop FAST 7 4F533, 7 4F534 

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

--
PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 

V1N Input voltage -0.5 to +7.0 v 

l1N Input current -30 to +5 mA -
Vour Voltage applied to output in HIGH output state -0.5 to +5.5 v 

lour Current applied to output in LOW output state 48 mA 

TA Operating free-air temperature range Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Typ Max 

Vee Supply voltage 4.5 5.0 5.5 -v--1 
V1H HIGH-level input voltage 2.0 v 

---·-
V1L LOW-level input voltage 0.8 v 

l1K Input clamp current -18 mA 

loH HIGH-level output current -1 mA 

~_OL LOW-level output current 24 mA 

TA Operating free-air temperature 0 70 oc 
--

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

PARAMETER TEST CONDITIONS1 
74F533, 'F534 

Min Typ• 
UNIT 

Max 

Off-stage output current, µA 1oZH HIGH-level voltage applied 

~~ff-state output current, Vee MAX, v,H = ~;:-~;o--=-o ___ 5_v-------+----1---_-2-+--_-5-o--1--µ-A--1 
LOW-level voltage applied 

los Short-circuit output current3 Vee= MAx-:Yo··:-o:Ov_____________ -60 -90 -150 mA 
·r 'F533 --+----+---4-1-+--6-1-+--m-A--< 

Ice Supply current4 (total) _fL._ ____ -_-_-_~~: __ v_c_c_=_M_A_x _____ ----·- f---·--+----+----+----< ' F534 55 86 mA 
----- --------~---~---+---~~--~ 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25"C. 
3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

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

4. 'F533 measure lccz with OE input at 4.5V, Dn and E inputs at ground and all outputs open. 
'F534 measure lccz with OE inputs at 4.5V and Dn inputs at ground and all outputs open. 
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Latch/Flip-Flop FAST 74F533, 74F534 

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

74FS33, 'FS34 

TA= +2S'C 
TA= 0 to +70'C 

Vee= +s.ov 
Vee= +s.ov 

PARAMETER TEST CONDITIONS ±10% UNIT 
Cl= SOpF 

Cl= SOpF 
Rl= soon 

Rl =soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 3 'F534 100 70 MHz 

tPlH Propagation delay 
Waveform 6 'F533 

4.0 6.9 9.0 4.0 10 
tPHL Dn to On 3.0 5.2 7.0 3.0 8.0 

ns 

tPLH Propagation delay 
Waveform 7 'F533 

5.0 8.5 11 5.0 13 
tPHL E to On 3.0 5.6 7.0 3.0 8.0 

ns 

tPLH Propagation delay 
Waveform 3 'F534 

4.0 6.5 8.5 4.0 10 
tPHL CP to On 4.0 6.5 8.5 4.0 10 

ns 

lpzH Output enable time to HIGH Waveform 1 'F533 2.0 7.7 10 2.0 11 
tpzL or LOW level Waveform 2 2.0 5.1 6.5 2.0 7.5 

ns 

lpHz Output disable time from HIGH Waveform 1 'F533 2.0 4.7 6.0 2.0 7.0 
tpLZ or LOW level Waveform 2 2.0 4.1 5.5 2.0 6.5 

ns 

tpzH Output enable time to HIGH Waveform 1 'F534 2.0 9.0 11.5 2.0 12.5 
tpzL or LOW level Waveform 2 2.0 5.8 7.5 2.0 8.5 

ns 

tpHz Output disable time from HIGH Waveform 1 'F534 2.0 S.3 7.0 2.0 8.0 
lpLZ or LOW level Waveform 2 2.0 4.3 5.5 2.0 6.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

7 4FS33, 'FS34 

TA= +2S'C 
TA= 0 to +70'C 

Vee= +s.ov 
Vee= +S.OV 

PARAMETER TEST CONDITIONS ±10% UNIT 
Cl= SOpF 

Cl= SOpF 
Rl=soon 

RL= soon 

Min Typ Max Min Max 

t8(H) Set-up time, 
Waveform 5 

2.0 2.0 
t8 (L) Dn to E 2.0 2.0 

ns 

th(H) Hold time, 'F533 
Waveform 5 

3.0 3.0 
th(L) Dn to E 3.0 3.0 

ns 

lw(H) E pulse width HIGH Waveform 5 6.0 6.0 ns 

t8(H) Set-up time, 
Waveform 4 

2.0 2.0 
t8(L) Dn to CP 2.0 2.0 

ns 

th(H) Hold time 
'F534 Waveform 4 

2.0 2.0 
th(L) Dn to CP 2.0 2.0 

ns 

tw(H) CP pulse width, 
Waveform 3 

7.0 7.0 
lw(L) HIGH or LOW 6.0 6.0 

ns 
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Latch/Flip-Flop FAST 7 4F533, 7 4F534 

AC WAVEFORMS 

CiE VM VM i5E tVM {:~LZ 
lpzH}vM 'PHZ~ 

- 1PzL-

On VM 3.5V _LVoH-0.3V 
on 

ov 

Waveform 1. 3-State Output Enable Time To HIGH Level 
and Output Disable Time From HIGH Level 

Waveform 2. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

CP 

Waveform 3. Clock To Output Delays 
And Clock Pulse Width 

Waveform 5. Data Set-up And Hold Times 

-tw(H)--tw<Ll-

Waveform 4. Data Set-up And Hold Times 

Waveform 6. Data To Output Delays 

~~~-·-P-Hl.J~ •• ·~~V-M~~~~-
Waveform 7. Latch Enable To Output Delays 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Latch/Flip-Flop 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

RL 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLz closed 
tpzL closed 
All other open 

DEFINITIONS 

~7.0V 

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

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

Product Specification 

FAST 7 4F533, 7 4F534 

AMP (V) 

ov 

VM=1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l tTLH l tTHL 

74F 3.0V J 1 MHz J 500ns J 2.SnsJ 2.5ns 

6 
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DESCRIPTION 
The 'F537 is one-of-ten decoder/demul
toplexer with four active HIGH BCD 
inputs and ten mutually exclusive out
puts. A polarity control (P) input deter
mines whether the outputs are active 
LOW or active HIGH. The 'F537 has 3-
state outputs, and a HIGH signal on the 
Output Enable (OE) input forces all out
puts to the high impedance state. Two 
input Enables, active HIGH (E1) and 
active LOW (E0). are available for demul
tiplexing data to the selected output in 
either non-inverted or inverted form. In
put codes greater than BCD nine cause 
all outputs to go to the inactive state 
(i.e .. same polarity as the P input). 

The 'F538 decoder/demultiplexer ac
cepts three address (Ao - A3) input sig
nals and decodes them to select one of 
eight mutually exclusive outputs A polari
ty control (P) input determines whether 
the outputs are active LOW or active 
HIGH. The 'F538 has 3-state outputs, 
and a HIGH signal on the Output Enable 
(OE) input forces all outputs to the high 
impedance state. Two active HIGH and 
two active LOW input Enables are avail
able for easy expansion to 1-of-32 de
coding with four packages, or for data 
demultiplexing to 1-of-B or 1-of-16 desti
nations. 

The 'F539 contains two independent 
decoders. Each accepts two Address 
(Ao, A1) input signals and decodes them 
to select one of four mutually exclusive 
outputs. A polarity control (P) input de
termines whether the outputs are active 
LOW or active HIGH. An active LOW 
input Enable (E) is available for demulti
plexing data to the selected output in 
either non-inverted or inverted form. 

February 1986 

FAST 74F537, 74F538, 
74F539 
Decoders 
Preliminary Specification 

'F537 1-0f-10 Decoder (3-State) 
'F538 1-0f-8 Decoder (3-State) 
'F539 Dual 1-0f-4 Decoder (3-State) 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F537 9ns 44mA 

74F538 9ns 37mA 

74F539 12ns 40mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES Vcc=SV ±10%; TA=o·c to +70°C 

Plastic DIP N74F537N, N74F538N, N74F539N 

Plastic SOL-20 N74F537D, N74F538D, N74F539D 

NOTES: 
1. SO package is surface~mounted micro~miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signettcs Military Products 

Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

TYPE PINS DESCRIPTION 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Ao-A3 Address i·nputs 1.0/1.0 20µA/0.6mA 

Eo Enable input (active LOW) 1.0/1.0 20µA/0.6mA 

'F537 E1 Enable input (active HIGH) 1.0/1.0 20µA/0.6mA 

p Polarity control input 1.0/1.0 20µA/0.6mA 

OE Output enable input (active LOW) 1.0/1.0 20µA/0.6mA 

Oo-Og Data outputs 150/40 3mA/24mA 

Ao-A3 Address inputs 1.0/1.0 20µA/0.6mA 

Eo. E1 Enable input (active LOW) 1.0/1.0 20µA/0.6mA 

'F538 E2, E3 Enable input (active HIGH) 1.0/1.0 20µA/0.6mA 

p Polarity control input 1.0/1.0 20µA/0.6mA 

OEo, OE1 Output enable input (active LOW) 1.0/1.0 20µA/0.6mA 

Oo-01 Data outputs 150/40 3mA/24mA 

Aoa-A1a Decoder a address inputs 1.0/1.0 20µA/0.6mA 

Aob-A1b Decoder a address inputs 1.0/1.0 20µA/0.6mA 

Ea, Eb Enable input (active LOW) 1.0/1.0 20µA/0.6mA 

'F539 OEa, OEb Output enable input (active LOW) 1.0/1.0 20µA/0.6mA 

Pa. Pb Polarity control input 1.0/1.0 20µA/0.6mA 

Ooa-03a Decoder a data outputs 150/40 3mA/24mA 

Oob-Q3b Decoder b data outputs 150/40 3mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

6-422 853-0374 80218 
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Decoders 

PIN CONFIGURATION 

'F537 

LOGIC SYMBOL 

15 
14 

'F537 

6 7 1617 

Preliminary Specification 

FAST 74F537, 74F538, 74F539 

LOGIC SYMBOL (IEEE/IEC) 

1 1-=~~~ I (4) [> 
N10 

EN 

3 2 11918 8 9 1112 13 

____ , _____ , ___ _ 
PIN CONFIGURATION LOGIC SYMBOL 

'F538 _,_l l _______ ,'F538 

PIN CONFIGURATION 

'F539 

12 
16 
15 
14 
13 

LOGIC SYMBOL 

I 
13 

15 

14 

6 7 

p 
DECODER 

E A 

12 11 9 8 

6 7 17 

32119188911 

'F539 

16 

l 

.... 1 
p 

DECODER 
E B 

3 2 1 19 

·----"-~-·-----·-···--------------

February 1986 6-423 

LOGIC SYMBOL (IEEE/IEC) 

'F538 

LOGIC SYMBOL (IEEE/IEC) 

'F539 

(4) 
DMUX 

EN 

"} 0 1 G3 
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Decoders FAST 74F537, 74F538, 74F539 

LOGIC DIAGRAM FOR 'F537 

~--1>o...--D-o-~~~~~~~~~~~~~~~~~-..~-. 

~--1>o...--o-o-~~~t-~+-~+---<tt-~tt-~~--. 

~--11>0-...-t::M>-~tt-~-tt---H+~fli~-+~---i+-~tt---, 

~--t:>o-..--1>~-++~~~-++~..+-++--+1+--t+l+--+t+--..+++----!++--. 

~~~)::Jln::tt:tnmt=;mt:lllt=Jm::Jm::JUt=Ji~ 
e, 

a, 

FUNCTION TABLE FOR 'F537 

INPUTS 

OE Eu E1 

H x x 
L H x 
L x L 

L L H 
L L H 
L L H 
L L H 

L L H 
L L H 
L L H 
L L H 

L L H 
L L H 
L L H 
L L H 

L L H 
L L H 
L L H 
L L H 

L L H 
L L H 
L L H 
L L H 

L L H 
L L H 
L L H 
L L H 

H = HIGH voltage level 
L • LOW voltage level 
X = Don't care 
Z = High impedance 

February 1986 

A3 

x 
x 
x 
L 
L 
L 
L 

L 
L 
L 
L 

H 
H 
H 
H 

L 
L 
L 
L 

L 
L 
L 
L 

H 
H 
H 
H 

A2 A1 Ao Qg 01 

x x x z z 
x x x 
x x x 
L L L H L 
L L H L H 
L H L L L 
L H H L L 

H L L L L 
H L H L L 
H H L L L 
H H H L L 

L L L L L 
L L H L L 
x H x L L 
L x x L L 

L L L L H 
L L H H L 
L H L H H 
L H H H H 

H L L H H 
H L H H H 
H H L H H 
H H H H H 

L L L H H 
L L H H H 
x H x H H 
H x x H H 

OUTPUTS 

02 Q3 Q4 Q5 Os Q7 Oa Qg 

z z z z z z z z 

Outputs equal P input 

L L L L L L L L 
L L L L L L L L 
H L L L L L L L 
L H L L L L L L 

L L H L L L L L 
L L L H L L L L 
L L L L H L L L 
L L L L L H L L 

L L L L L L H L 
L L L L L L L H 
L L L L L L L L 
L L L L L L L L 

H H H H H H H H 
H H H H H H H H 
L H H H H H H H 
H L H H H H H H 

H H L H H H H H 
H H H L H H H H 
H H H H L H H H 
H H H H H L H H 

H H H H H H L H 
H H H H H H H L 
H H H H H H H H 
H H H H H H H H 

6-424 

OPERATING MODE 

High impedance 

Disable 

Active HIGH 
Output (P = L) 

Active LOW 
Output (P = H) 



Signetics Logic Products Preliminary Specification 

Decoders FAST 74F537, 74F538, 74F539 

LOGIC DIAGRAM FOR 'F538 

FUNCTION TABLE FOR 'F538 
r-··----------1-N_P_U_T_S ________ ~---------O-UT_P_U_T_S __________________ _ 

f
-----r ·· OPERATING MODE 

• ~· I ~f ~ ~ ~ ~· ~' ~ ~· :' ? ? :· :· ? ? "•"'••""'~ 
L LXHXXXXX 

I L I L ~ ~ ~ ~ ~ ~ ~ Outputs equal P input Disable 

r-+-H L L H ~ ~ ~ ~ HLLL - I l~~ ~ ~ ~ ~ ~ 
I t.1 t t T " ' " ' ' ' ' ' ' 
l
f----1 L -1~ ~~ H~_l_i _ _,__L-1-_H~_H_J--_ __,_ __ H~ __ L_.,.__ __ L-1-_L~_L__, Active HIGH 
I l L L L H H H L L L L L L H L L L Output (P ~ L) 

L LILL H H H L H LL LL L H LL 
L L L L H H H H L L L L L L L H L 

f-+-~-~tt ~ I : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~ 4f '--~--+-~-l--:-+--~-+-:--ji--:--+---:-+-:--j-:-l--~-+--:-+-:-1--:-+---:--+ ~~~~~t ~~~ H) 

L L L L H H H L H H H H H H L H H 
L L L L H H H H L H H H H H H L H 
L L L L H H H H H H H H H H H H L 

----'-- --1----~-~-~-~--l--~--l---~-~---------' 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 
Z = High impedance 
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Slgnetlcs Logic Products 

Decoders 

LOGIC DIAGRAM FOR 'F539 (one hall shown) 

FUNCTION TABLE FOR 'F539 

INPUTS 

OE E A1 

H x x 
L H x 
L L L 
L L L 
L L H 
L L H 

L L L 
L L L 
L L H 
L L H 

H = HIGH voltage level 
L - LOW voltage level 
X - Don't care 
Z = High impedance 

February 1986 

Ao 
x 
x 
L 
H 
L 
H 

L 
H 
L 
H 

OUTPUTS 

Oo 01 02 

z z z 
On=P 

H L L 
L H L 
L L H 
L L L 

L H H 
H L H 
H H L 
H H H 

OPERATING MODE 
03 

z High impedance 

Disable 

L 
L Active HIGH 
L Output (P = L) 
H 

H 
H Active LOW 
H Output (P = H) 
L 
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Decoders FAST 74F537, 74F538, 74F539 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 v 
V1N 

I---· 
Input voltage -0.5 to + 7.0 v 

l1N Input current -30to+1 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 Oto 70 "C 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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 

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

74F537, 74F538, 

PARAMETER TEST CONDITIONS 1 74F539 UNIT 

Min Typ2 Max 

Vee= MIN, V1L =MAX, ± 10%Vcc 2.4 v 
VoH HIGH-level output voltage 

V1H =MIN, loH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, V1L =MAX, ± 10%Vcc .35 .50 v 
Vol LOW-level output voltage 

V1H = MIN, IOL = MAX ± 5%Vcc .35 .50 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at 

Vee= MAX, V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

las Short-circuit output current3 Vee= MAX -60 -80 -150 mA 

'F537 A0-A3 = Eo = GND, OE= E1 = P = 4.5V 44 66 mA 
~ 

Ice 
Supply current 

'F538 Vee= MAX 
Ao-A3 = Eo = E1 = GND, 

37 56 mA 
(total) OEo = OE1 = E2 = E3 = P = 4.5V 

~ 
'F539 

'------
Aon - A3n = E = G ND, OE = P = 4.5V 40 60 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, 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. 
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Slgnetics Logic Products Preliminary Specification 

Decoders FAST 74F537, 74F538, 74F539 

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

74F537 

TEST 
TA= +25°C TA= o•c to +1o·c 

PARAMETER 
CONDITIONS 

Vee= +5.0V Vee=+ 5.0V ± 10% UNIT 
CL= 50pF, RL = 500.Q CL = 50pF, RL = 500.Q 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

6.0 11.0 16.0 6.0 17.0 
tpHL An to On 4.0 7.5 11.0 4.0 12.0 

ns 

tPLH Propagation delay 
Waveform 2 

5.0 8.5 14.5 5.0 15.5 
tPHL Eo to On 4.0 6.5 9.0 4.0 10.0 

ns 

tpLH Propagation delay 
Waveform 2 

6.0 11.0 16.0 6.0 17.0 
tPHL E1 to On 5.0 10.0 14.0 5.0 15.0 

ns 

tpLH Propagation delay 
Waveform 1 

6.0 11.5 18.0 6.0 20.0 
tPHL P to On 6.0 11.0 16.0 6.0 17.0 

ns 

tpzH Output enable time to HIGH Waveform 3 3.0 5.5 10.5 3.0 11.5 
tpzL or LOW level OE to On Waveform 4 5.0 9.0 13.0 5.0 14.0 

ns 

tpHz Output enable time from HIGH Waveform 3 2.0 4.0 6.0 2.0 7.0 
tpLZ or LOW level OE to On Waveform 4 3.0 5.0 7.0 3.0 8.0 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

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

74F53B 

TEST 
TA=+25°C TA= o•c to +10°c 

PARAMETER 
CONDITIONS 

Vee= +5.0V Vee= +5.0V ± 10% UNIT 
CL= 50pF, RL = 500!1 CL= 50pF, RL = 500!1 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

6.0 11.0 16.0 6.0 17.0 
tpHL An to On 4.0 7.5 11.0 4.0 12.0 

ns 

tPLH Propagation delay 
Waveform 2 

5.0 8.5 15.0 5.0 16.0 
tPHL Eo or E1 to On 4.0 6.5 9.0 4.0 10.0 

ns 

tpLH Propagation delay 
Waveform 2 

6.0 11.0 16.0 6.0 17.0 
tPHL E2 or Es to On 5.0 10.0 14.0 5.0 15.0 

ns 

tPLH Propagation delay 
Waveform 1 

6.0 11.5 18.0 6.0 20.0 
tPHL P to On 6.0 11.0 16.0 6.0 17.0 

ns 

tpzH Output enable time to HIGH Waveform 3 3.0 5.5 10.0 3.0 11.0 
tpzL or LOW level OEo or OE1 to On Waveform 4 5.0 9.0 13.0 5.0 14.0 

ns 

tpHz Output enable time from HIGH Waveform 3 2.0 4.0 6.0 2.0 7.0 
tpLZ or LOW level OEo or OE1 to On Waveform 4 3.0 5.0 8.0 3.0 9.0 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Decoders FAST 74F537, 74F538, 74F539 

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

TEST 
PARAMETER 

CONDITIONS 

tPLH Propagation delay 
Waveform 1 

tPHL An to On 

tPLH Propagation delay 
Waveform 2 

tPHL E to On 

tPLH Propagation delay 
Waveform 1 

tPHL P to On 

tpzH Output enable time to HIGH Waveform 3 
tpzL or LOW level OE to On Waveform 4 

tpHz Output enable time from HIGH Waveform 3 
tpLz or LOW level OE to On Waveform 4 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

Waveform 1. Propagation Delay For Non-Inverting Outputs 

0£ v. VM 
OEn 

-IPZH} VM 
-IPHZtf: 

a. 

_c:VoH-0.3V 

ov 

Waveform 4. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

74F539 

TA= +25°C TA= 0°c to +10°c 
Vee= +5.0V Vee= +5.0V ± 10% UNIT 

cL = sopF, RL =soon cL = sopF, RL = soon 

Min Typ Max Min Max 

9.0 14.5 18.5 9.0 19.5 
4.0 9.5 12.0 4.0 13.0 

ns 

5.5 12.0 16.0 5.5 17.0 
4.0 7.5 9.5 4.0 10.5 

ns 

7.5 14.5 21.5 7.5 22.5 
5.0 11.0 16.5 5.0 17.0 

ns 

4.5 8.0 10.5 4.5 11.5 
5.5 10.0 13.0 5.5 14.0 

ns 

2.0 4.5 6.0 2.0 7.0 
3.0 6.5 8.5 3.0 9.5 

ns 

Waveform 2. Propagation Delay For Inverting Outputs 

OE v. v. 
DEn 

3.SV 

On VM 

Waveform 5. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.5V. 
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Decoders 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

"' 

"' 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

IPLZ closed 

lpzL closed 
All other open 

DEFINITIONS 

'L..o1.ov 

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

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

FAMILY 

74F 
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FAST 74F537, 74F538, 74F539 

tw AMP(V) 

ov 
ITHL(lt) ITLH(lr) 

ITLH(lr) ITHL(lt) 

AMP(V) 

IW ov 

VM"" 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width · tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20uA in 
HIGH and LOW states) 

• Low power, light bus loading 
• Functionally similar to the 'F240 

and 'F244 
• Provides ideal interface and 

increases fanout of MOS 
Microprocessors 

• Efficient pinout to facilitate PC 
board layout 

• Octal bus interface 
• 3-State buffer outputs sink 64mA 
• 15mA source current 

DESCRIPTION 
The 'F540 and 'F541 are octal buffers 
that are ideal for driving bus lines or 
buffer memory address registers. The 
outputs are capable of sinking 64mA 
and sourcing up to 15mA, producing 
very good capacitive drive characteris
tics. The devices feature input and out
puts on opposite sides of the package to 
facilitate printed circuit board layout. 

PIN CONFIGURATION 

'540 

January 25, 1985 

FAST 74F540, 74F541 
Buffers 
'540 Octal Inverter Buffer (3-State) 
'541 Octal Buffer (3-State) 
Product Specification 

TYPICAL PROPAGATION 
I 

TYPICAL SUPPLY CURRENT 
TYPE 

DELAY (TOTAL) 

74F540 3.5ns 58mA 

74F541 5.5ns 55mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGE 

Vee= SV ± 10%; TA= 0°C to +70°C 

Plastic DIP N74F540N, N74F541N 

Plastic SOL-20 N74F540D, N74F541D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 

I 

2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

OEo, OE1 
3-State output enable inputs 

1.0/0.033 20µA/20µA 
(active LOW) 

lo-17 Data inputs 1.0/0.033 20µA/20µA 

Yo-Y7 Data outputs, 'F540 
750/106.7 15mA/64mA 

Yo-Y7 Data outputs, 'F541 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'540 '540 

6-431 853-0068 76815 
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Signetics Logic Products 

Buffers 

PIN CONFIGURATION 

'541 

FUNCTION TABLE 

INPUTS 
r--:__ 

OEo OE1 In 
L L L 
L L H 
x H x 
H x x 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 
(Z) •HIGH impedance (off) state 

OUTPUTS 

Yn Yn 
L H 
H L 

(Z) (Z) 
(Z) (Z) 

Product Specification 

FAST 74F540, 74F541 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'541 '541 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

Your Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 128 mA 

TA Operating free-air temperature range Oto 70 •c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 V· 

V1H HIGH-level input voltage 2.0 v· 
V1L LOW-level input voltage 0.8 v 
l1K 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 Logic Products Product Specification 

Buffers FAST 74F540, 74F541 

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

TEST CONDITIONS1 
74FS40, 74FS41 

PARAMETER UNIT 
Min Typ2 Max 

± 10%Vcc 2.4 v 

Vee= MIN, loH =-3mA 
± 5%Vcc 2.7 3.4 v 

VoH HIGH-level output voltage V1L ~MAX, 
± 10%Vcc 2.0 v V1H= MIN loH=-15mA 
±5%Vcc 2.0 v 

Vee= MIN, loL = 48mA ± 10%Vcc .35 .50 v 
Vol LOW-level output voltage V1L =MAX, 

V1H =MIN loL = 64mA ± 5%Vcc AO .55 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

1, 
Input current at 

Vee= O.OV, v, = 7.0V 100 µA maximum input voltage 

l1H HIGH-level input current Vee= MAX, v, = 2.7V 1 20 µA 

lrL LOW-level input current Vee= MAX, v, = 0.5V -1 -20 µA 

lozH 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 2.7V 2 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, v,H =MIN, Vo= 0.5V -2 -50 µA 
LOW-level voltage applied 

los Short-circuit output current3 Vee= MAX -100 -150 -225 mA 

lccH In= OEn = GND 22 30 mA 

lccL 'F540 In= 4.SV, OEn = GND 58 75 mA 

Supply current lccz In= GND, OEn = 4.5V 40 55 mA 
Ice ---1 Vee= MAX (total) lccH In= 4.5V, OEn = GND 30 40 mA 

lccL 'F541 In =OEn = GND 55 72 mA 

lccz In = GND, OEn = 4.5V 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 Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, 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 (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic.") 

74F540, 74F541 

TA= +2S°C TA= 0 to +70°C 

PARAMETER TEST CONDITIONS Vee= +s.ov Vee= +s.ov ± 10% UNIT 
CL= SOpF CL= SOpF 
RL =soon FIL= soon 

Min Typ Max Min Max 

tPLH Propa_g_ation delay Waveform 1 3.0 4.5 6.5 2.5 7.5 
tPHL In to Yn 1.5 2.5 4.5 1.5 5.0 ns 

'F540 tpzH Output enable time Waveform 3 3.0 5.5 7.5 3.0 8.0 
tpzL to HIGH or LOW Waveform 4 4.0 7.5 9.5 4.0 10.0 

ns 

tpHz Output disable time Waveform 3 2.0 4.0 6.0 2.0 6.5 
tpLz from HIGH or LOW Waveform 4 2.0 4.0 5.5 2.0 6.0 ns 

tPLH Propagation delay Waveform 2 2.5 5.0 6.5 2.5 7.0 
tPHL In to Yn 3.5 6.0 7.0 3.0 7.5 ns 

'F541 tpZH Output enable time Waveform 3 3.0 5.5 7.0 3.0 7.5 
tpzL to HIGH or LOW Waveform 4 3.0 6.5 8.5 3.0 9.5 

ns 

tpHz Output disable time Waveform 3 2.0 4.0 7.0 2.0 7.5 
tpLz from HIGH or LOW Waveform 4 2.0 4.0 7.0 2.0 7.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Buffers 

AC WAVEFORMS 

O'En 

Waveform 1. Propagation Delay 
Data To Output For 'F540 

VM VM 

'PZH} VM 
1PHZ~ 

Yn,Yn 

_LVoH-0.3V 

ov 

Waveform 3. 3-State Output Enable Time To HIGH 
Level And Output Disable Time From HIGH Level 

<>En 

Yn, Y;, 

Product Specification 

FAST 74F540, 74F541 

Waveform 2. Propagation Delay 
Data To Output For 'F540 

-,tM 
.., 1PzL- t~LZ 

3.5V 

VM 

Waveform 4. 3-State Output Enable Time To LOW 
Level And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST 

tpLz 
lpzL 
All other 

DEFINITIONS 

SWITCH 

closed 
closed 
open 

l...._,, 7.0V 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

January 25, 1985 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. Rate I Pulse Width I tTLH I trnL 

74F 3.0V l 1 MHz J 500ns I 2.5ns J 2.Sns 

6-434 



Signetics 

Logic Products 

FEATURES 
• 8-bit Octal Transceiver 

• 'F543 Non-Inverting 
'F544 Inverting 

• Back-to-Back Registers for 
storage 

• Separate controls for Data flow 
in each direction 

• A outputs sink 20mA and source 
15mA 

• B outputs sink 64mA and source 
15mA 

• 24 pin plastic slim DIP (300 mil) 
package 

DESCRIPTION 
The 'F543 and 'F544 Octal Registered 
Transceivers contains two sets of D-type 
latches for temporary storage of data 
flowing in either direction. Separate 
Latch Enable (LEAB, LEBA) and Enable 
(OEAB, OEBA) inputs are provided for 
each register to permit independent con
trol of inputting and outputting in either 
direction of data flow. While the 'F543 
has noninverting data path, the 'F544 
inverts data in both direction. The A 
outputs are guaranteed to sink 20mA 
while the B outputs are rated for 64mA. 

February 1986 

FAST 7 4F543, 7 4F544 
Transceivers 
Octal Registered Transceiver, Non-Inverting (3-State) 
Octal Registered Transceiver, Inverting (3-State) 
Preliminary Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F543 5.5ns 80mA 

74F544 6.0ns 80mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 10%; TA= O'C to +70'C 

Plastic DIP N74F543N, N74F544N 

Plastic SOL-24 N74F5430, N74F5440 

NOTESo 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Ao - A7 (' F543) Port A, 3-State inputs 3.5/1.08 70µA/0.65mA 

Bo - B7 (' F543) Port B, 3-State inputs 3.5/1.08 70µA/0.65mA 

Ao-A7 ('F544) Port A, 3-State inputs 3.5/1.08 70µA/0.65mA 

Bo- B7 ('F544) Port B, 3-State inputs 3.5/1.08 70µA/0.65mA 

OEAB 
A-to-B output enable input 

1.0/1.0 20µA/0.6mA 
(active LOW) 

OEBA 
A-to-B output enable input 

1.0/1.0 20µA/0.6mA 
(active LOW) 

EAB 
A-to-B enable input 

1.0/2.0 20µA/1.2mA 
(active LOW) 

EBA 
A-to-B enable input 

1.0/2.0 20µA/1.2mA 
(active LOW) 

LEAB 
A-to-B latch enable input 

1.0/1.0 20µA/0.6mA 
(active LOW) 

LEBA 
A-to-B latch enable input 

1.0/1.0 20µA/0.6mA 
(active LOW) 

Ao - A7 (' F543) Port A, 3-State outputs 50/40 1.0mA/24mA 

Bo - B7 ('F543) Port B, 3-State outputs 750/106.7 15mA/64mA 

Ao -A7 ('F544) Port A, 3-State outputs 50/40 1.0mA/24mA 

Bo - B7 ('F544) Port B, 3-State outputs 750/106.7 15mA/64mA 

NOTEo 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 
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Transceivers 

FUNCTIONAL DESCRIPTION 
The 'F543 contains two sets of eight D-type 
latches, with separate input and controls for 
each set. For data flow from A to B, for 
example, the A-to-B Enable (EAB) Input must 
be LOW in order to enter data from Ao -A7 or 
take data from Bo - B7, as indicated in the 
Function Table. With EAB LOW, a LOW 
signal on the A-to-B Latch Enable (LEAB) 
input makes the A-to-B latches transparent; a 
subsequent LOW-to-HIGH transition fol th~ 
LEAB signal puts the A latches in the storage 
mode and their outputs no longer change with 
the A inputs' With EAB and OEAB both LOW, 
the 3-State B output buffers are active and 
reflects the data present at the loutput of the 
A latches. Control of data flow from B to A is 
similar, but using the EBA, LEBA, and OEBA 
inputs. 

PIN CONFIGURATION 

'F543 

Wii 1 

OEiA 

Ao 3 

February 1986 

Preliminary Specification 

FAST 7 4F543, 7 4F544 

FUNCTION TABLE for 'F543 and 'F544 

INPUTS OUTPUTS 
STATUS 

OEXX EXX LEXX Data 'F543 'F544 

H x x x z z Outputs disabled 

L H L I z z Outputs disabled 
L H L h z z Data latched 

L L H I L H Data latched 
L L H h H L 

L L L L L H Transparent 
L L L H H L 

H - HIGH voltage level 
h - HIGH state must be present one set-up time before the LOW-to-HIGH transition of LEXX or EXX 
(XX - AB or BA) 
L - LOW voltage level 
I - LOW state must be present one set-up time before the LOW-to-HIGH transition of [00 or EXX (XX - AB 
or BA) 
X = Don't care 
Z - HIGH impedance state 

LOGIC SYMBOL 

11 

23 

14 

11 

23 

14 
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'F543 

3 4 5 6 7 8 9 10 

EAB 

EBA 

LEAB 

22 21 

EBA 

LEAB 

OEAB 

OEBA 

20 19 18 17 16 15 

'F544 

5 6 7 8 9 10 

OEAB 

OEBA 

22 21 20 19 18 17 16 15 

13 
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Transceivers 

LOGIC SYMBOL (IEEE/IEC) 

'F543 

'F544 

February 1986 

22 

21 

20 

19 

18 

17 

16 

15 

22 

21 

20 

19 

18 

17 

16 

15 

Preliminary Specification 

FAST 74F543, 74F544 
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LOGIC DIAGRAM FOR 'F543 

DETAIL Ax 7 

LEBA-----~ 

NOTE: 

e, 
e, 
e, 
B4 

Bs 

e, 

Preliminary Specification 

FAST 7 4F543, 7 4F544 

~----Iiii 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 

LOGIC DIAGRAM FOR 'F544 

LEBA-----~ 

~----LEAB 

NOTE: 
Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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Transceivers FAST 74F543, 74F544 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +5.5 v 
l Ao-A7, Ao-A7 48 mA 

louT Current applied to output in LOW output state J Bo - B1, Bo - B7 128 mA 

TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.50 5.0 5.50 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

Ao-A7, A0-Aq -1 mA 
loH HIGH-level output current 

Bo-B1, Bo-87 -15 mA 

Ao-A7, Ao-A7 24 mA 
loL LOW-level output current 

Bo-B7, Bo-81 64 mA 

TA Operating free-air temperature 0 70 ·c ~ 
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Transceivers FAST 7 4F543, 7 4F544 

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

TEST CONDITIONS1 
74F643, 74F544 

PARAMETER UNIT 
Min Typ2 Max 

ArJ-A7 ±10%Vcc 2.4 v 
Ao--~q Vee= MIN, 

loH=-3mA 
±5%Vcc 2.7 v VoH HIGH-level 3.4 

output voltage V1L= MAX, 
±10%Vcc 2.0 v Bo-B7 V1H =MIN 

Bo-81 
loH=-15mA 

±5%Vcc v 2.0 

ArJ-A7 ±10%Vcc .35 .50 v 
Ao-A1 Vee= MIN, 

loL =24mA 
±5%Vcc v VOL LOW-level .35 .50 

output voltage V1L =MAX, 
loL= 48mA ±10%Vcc .40 .55 v Bo-B1 V1H= MIN 

Bo-81 loL = 64mA ±5%Vcc .40 .55 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

Input current at OEAB, OEBA, EAB 
Vee= o.ov, V1 = 7.0V 100 µA 

11 maximum input EBA, LEAB, LEBA 

voltage Others Vee= 5.5V, V1 = 5.5V 1 mA 

l1H HIGH-level input current Vee= MAX, V1=2.7V 20 µA 

LOW-level Others -0.6 mA 
l1L input current EAB, EBA 

Vee= MAX, V1 = 0.5V 
mA -1.2 

l1H + lozH 
Off-state current HIGH-level 

Vee= MAX, V1H =MIN, Vo= 2.7V 70 µA 
voltage applied 

l1L + lozL 
Off-state current LOW-level 

Vee= MAX, V1H = MIN, Vo= 0.5V -600 µA 
voltage applied 

Short circuit Ari-A7, Ao-A1 -60 -150 mA 
los output current3 Vee= MAX 

mA Bo-B7, Bo-B7 -100 -225 

~ 67 100 mA 
Ice Supply current 

(total) 
'F543 ~ Vee= MAX 83 125 mA 

lccz 83 125 mA 

lccH 70 105 mA 
Ice Supply current ~ 

'F544 lccL Vcc=MAX 85 130 mA 
(total) ~ 

lccz 83 125 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, 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. 

\ 
February 1986 6-440 



Signetics Logic Products Preliminary Specification 

Transceivers FAST 7 4F543, 7 4F544 

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

r----
74F543, 74F544 

TEST 
TA=+25°C TA= 0 to +70°C 

PARAMETER 
CONDITIONS 

Vee= +5.0V Vee= +5.0V ± 10% UNIT 
CL = 50pF, RL = 500!1 CL= 50pF, RL = 500!1 

Min Typ Max Min Max 

tPLH Propagation delay 
'F543 Waveform 2 

3.0 5.5 7.5 3.0 8.5 
tPHL An to Bn or Bn to An 3.0 5.0 6.5 3.0 7.5 

ns 

lpLH Propagation delay 
'F544 Waveform 2 

3.0 7.0 9.5 3.0 10.5 
tPHL An to Bn or Bn to An 3.0 5.0 6.5 3.0 7.5 

ns 

tPLH Propagation delay 
'F543 Waveform 1 

4.5 8.5 11.0 4.5 12.5 
tPHL LEBA to An 4.5 8.5 11.0 4.5 12.5 

ns 

tPLH Propagation delay 
'F544 Waveform 2 

6.0 10.0 13.0 6.0 14.5 
tPHL LEBA to An 4.0 7.0 9.5 4.0 10.5 

ns 

tPLH Propagation delay 
'F543 Waveform 1 

4.5 8.5 11.0 4.5 12.5 
tPHL LEAB to Bn 4.5 8.5 11.0 4.5 12.5 

ns 

t----
tPLH Propagation delay 

'F544 Waveform 2 
6.0 10.0 13.0 6.0 12.5 

tPHL LEAB to Bn 4.0 7.0 9.5 4.0 12.5 
ns 

tpzH Output enable time 
Waveform 4 3.0 7.0 9.0 3.0 10.0 

tpzL OEBA or OEAB to An or Bn 'F543 
Waveform 5 4.0 7.5 10.5 4.0 12.0 

ns 
EBA or EAB to An or Bn 

tpzH Output enable time 
Waveform 4 3.0 7.0 9.0 3.0 10.0 

tpzL OEBA or OEAB to An or Bn 'F544 
Waveform 5 4.0 7.5 10.5 4.0 12.0 

ns 
EBA or EAB to An or Bn 

tpHz Output disable time 
Waveform 4 2.5 6.0 8.0 2.5 9.0 

tPLZ OEBA or OEAB to An or Bn 'F543 
Waveform 5 2.5 5.5 7.5 2.5 8.5 

ns 
EBA or EAB to An or Bn 

tpHz Output disable time 
Waveform 4 2.5 6.0 8.0 2.5 9.0 

tpLZ OEBA or OEAB to An or Bn 'F544 
Waveform 5 2.5 5.5 7.5 2.5 8.5 

ns 
EBA or EAB to An or Bn 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F543, 74F544 

TEST 
TA= +25°C TA= o to +70'C 

PARAMETER 
CONDITIONS 

Vee= +5.0V Vee= +5.0V + 10% UNIT 
CL= 50pF, RL = 500!1 CL= 50pF, RL-= 500!1 

Min Typ Max Min Max 

t6(H) Set-up time, HIGH or LOW 3.0 3.0 ns 
t5 (L) An or Bn to LEAB or LEBA 3.0 3.0 

An or Bn to EAB or EBA 
---1 'F543 

t5 (H) Hold time, HIGH or LOW 3.0 3.0 ns 
t6(L) An or Bn to LEAB or LEBA 3.0 3.0 

An or Bn to EAB or EBA 
Waveform 3 

t5(H) Set-up time, HIGH or LOW 3.0 3.0 ns 
t6(L) An or Bn to LEAB or ITBA 3.0 3.0 

An or Bn to EAB or EBA 
'f544 

t6(H) Hold time, HIGH or LOW 3.0 3.0 ns 
t6(L) An or Bn to LEAB or LEBA 3.0 3.0 

An or Bn to EAB or EBA 
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Transceivers FAST 74F543, 74F544 

AC WAVEFORMS 

An,Bn,An,Bn~V 
LEBA, LEAB M M 

i-•PLH-j~I 
An,Bn,An,iin __J--vM ~ 

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

An, Bn 

An,Bn 

LEAB, LESA 
EAB, EBA 

OEAB, OEBA 
EAB, EBA 

An, Bn, An, iin 

Waveform 3. Data And Select Set-up And Hold Times Waveform 4. 3-State Output Enable Time To HIGH 
Level And Output Disable Time From HIGH Level 

February 1986 

EAB, EBA .~"------- VM 
OEAB, OEBA =iV f 

-- IPZL -- .__ IPLZ 

An,Bn, An, Bn 

Waveform 5. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.5V, 
The shaded areas indicate when the input is permitted to changed for predicatable output performance. 
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Transceivers 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

Test Circuit For 3·State Outputs 

SWITCH POSITION 

TEST SWITCH 

lpLz closed 
lpzL closed 
All other open 

DEFINITIONS 

't-o1.ov 

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

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

of pulse generators. 

February 1986 

Preliminary Specification 

FAST 7 4F543, 7 4F544 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width [ tTLH l tTHL 

74F 3.0V l 1 MHz l 500ns J 2.5ns l 2.5ns 

6 -
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FEATURES 
• High impedance lliPN base inputs 

for reduced loading (70µA in 
HIGH and LOW states) 

• Higher drive than 8304 
• 8-blt bldirectional data flow 

reduces system package count 
• 3-State Inputs/outputs for 

interfacing with bus-oriented 
systems 

• 20mA and 64mA bus drive 
capabillty on A and B ports, 
respectively 

• Transmit/Receive and Output 
Enable simplify control logic 

• Pin for pin replacement for Intel 
8286 

DESCRIPTION 
The 'F545 is an 8-bit, 3-State, high
speed transceiver. It provides bidirec
tional drive for bus-oriented micropro
cessor and digital communications sys
tems. Straight through bidirectional 
transceivers are featured, with 20mA 
bus drive capability on the A ports and 
64mA bus drive capability on the B 
ports. 

PIN CONFIGURATION 

August 26, 1985 

FAST 74F545 
Transceivers 
Octal Bidirectional Transceiver 
(With 3-State Inputs/Outputs) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F545 4.0ns 87mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vcc=sv ±10%; TA=o•c to +10°c 

Plastic DIP N74F545N 

Plastic SOL-20 N74F545D 

NOTES: 
1. SO package is surface-mount.ad micro-miniature DIP. 
2. 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 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Ao-A7, Data inputs 3.50/0.117 70µA/70µA 
80-87 

OE 
Output enable input (active 

2.0/0.067 40µA/40µA 
LOW) 

T/R Transmit/Receive input 2.0/0.067 40µA/40µA 

Ao-A7 Port A 3-state outputs 150/40 3mA/24mA 

80-87 Port 8 3-state outputs 750/107 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20p.A in the HIGH state and O.BmA in the LOW state. 

LOGIC SYMBOL 

12345878 

11 Till 

Vee '"'Pin 20 
GND= Pin 10 

Bo a, B:iBaBc Bo BoB1 

19 18 17 18 15 14 13 12 
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Transceivers 

One input, Transmit/Receive (T /R) deter
mines the direction of logic signals through 
the bidirectional transceiver. Transmit en
ables data from A ports to B ports; Receive 
enables data from B ports to A ports. The 
Output Enable input disables both A and B 
ports by placing them in a 3-state condition. 

The 'F545 performs the same function as the 
'F245 the only difference being package pin 
assignments. 

LOGIC DIAGRAM 

TIA 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

OE T/R 

L L Bus B Data to Bus A 
L H Bus A Data to Bus B 
H x High 7 

H ~ HIGH voltage level 
L = LOW voltage level 
X = Immaterial 
Z = High impedance 

(1) 

Ao 

Bo 
(19) 

(2) 

A, 

81 
(18) 

a, 
(17) 

(4) 

A3 

83 
(16) 

(5) 

"" 

a, 
(15) 

(6) 

As 

Bs 
(14) 

(7) 

Ae 

Bo 
(13) 

(8) 

A1 

Product Specification 

FAST 74F545 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +5.5 v 

l Ao-A7 48 mA 
iouT Current applied to output in LOW output state 

Bo-B7 128 mA 

TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

Ao-A7 -3 mA 
laH HIGH-level output current 

Bo-B7 -15 mA 

Ao-A7 24 mA 
laL LOW-level output current 

Bo-B7 64 mA 

TA Operating free-air temperature 0 70 ·c 

August 26, 1985 6-445 

6 ·-----



Signetics Logic Products Product Specification 

Transceivers FAST 74F545 

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

74F545 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Ao-A1 ± 10%Vee 2.4 v 
Bo-B1 Vee= MIN, 

loH =-3mA 
±5%Vcc 2.7 3.4 v HIGH-level 

VoH output voltage 
V1L =MAX, 

±10%Vcc 2.0 v 
Bo-B1 

V1H=MIN 
loH=-15mA 

±5%Vee 2.0 v 
±10%Vee .35 .50 v 

Ao-A7 
Vee=MIN, 

loL = 24mA 
v LOW-level ±5%Vcc .35 .50 

Vol output voltage 
V1L= MAX, v V1H= MIN loL =4BmA ±10%Vee .40 .55 

Bo-B1 
loL = 64mA ±5%Vcc .40 .55 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
Ao-A7, 

Vee= 5.5V, v, = 5.5V 1.0 mA 
11 

Input voltage at Bo-B1 
maximum input voltage 

OE, TIA Vee= O.OV, V1 = 7.0V 100 µA 

l1H 
HIGH-level OE, T/R 

Vee= MAX, V1=2.7V 40 µA 
input current only 

l1L 
LOW-level OE, TIA 

Vee= MAX, v, = 0.5V -40 µA 
input current only 

lozH Off-state current 
Vee= MAX, v, = 2.7V 70 µA 

+ l1H HIGH-level voltage applied 

lozL Off-state current 
Vee= MAX, v, = 0.5V -70 µA 

+ l1H LOW-level volt age applied 

Short-circuit Ao-A1 -60 -150 mA 
los output current3 Vee= MAX 

mA Bo-B1 -100 -225 

lecH T/R = Ao-A7 = 4.5V; OE= GND 77 90 mA 

Ice 
Supply current4 

leeL Vee= MAX OE= T /A= Bo - B1 = GND 96 120 mA 
(total) 

lccz OE=4.5V; T /A= Bo - B1 = GND 89 110 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = 5V, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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, las tests should be performed last. 

4. Measure Ice with outputs open. 
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Transceivers FAST 74F545 

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

1-. 74FS45 

TA= +2S°C TA= 0°c to +10°c 

TEST CONDITIONS 
Vee= +s.ov Vee= +s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL =soon RL= soon 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 1 1.5 3.5 5.5 1.5 6.5 
tPHL An to Bn or Bn to An Waveform 1 2.5 4.5 6.5 2.5 7.0 

ns 

tpzH Output enable time Waveform 2 6.0 8.5 10.5 6.0 11.0 
tpzL to HIGH or LOW level Waveform 3 5.5 8.0 9.5 5.5 10.0 

ns 

tpHz Output disable time from Waveform 2 2.5 5.0 7.0 2.5 8.0 
tPLZ HIGH or LOW level Waveform 3 2.0 4.5 6.5 2.0 7.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

OE -r:V-,:-,-L_-----{::LZ 
3.SV 

An or Bn vM 
''------J' 

Waveform 1. For Non-Inverting Outputs Waveform 2. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

An or Bn 
lpzH}vM 'PHZ~ ·------- _LVoH-0.3V 

OV 

Waveform 3. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, VM = 1.5V. 
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Transceivers 

TEST CIRCUIT AND WAVEFORMS 
-----------

T ~Lo1ov 
n VOUT ~RL 

PULSE 
GENERATOR 

Re 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

I TEST -- SWITCH 

r lpLz closed 

I lpzL closed 

L __ ~ther _ -"-~ 
DEFINITIONS 
AL= Load resistor; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
R1 = Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

Product Specification 

FAST 74F545 

i--------•w-------. --:;;~~l 
90% I 

10% 10%. I 
!'--'~~~~~~~~~-'1--+---ov 

-+j f-- ITHL(lf) ITLH(t,)---i 

ITLH(lr) 

1.....------tw--- ov 

VM = 1.5V 

Input Pulse Definition 
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FEATURES 
• 3-to-8 line address decoder 

• Address storage latches 

• Multiple enables for address 
extension 

• Open-Collector Acknowledge 
output 

DESCRIPTION 
The 'F54 7 is a 3-to-8 line address de
coder with latches for address storage. 
Designed primarily to simplify multiple
chip selection in a microprocessor sys
tem, it contains one active-LOW and two 
active-HIGH Enables to conserve ad
dress space. Also included is an active
LOW Acknowledge output that responds 
to either a Read or Write input signal 
when the Enables are active. 

PIN CONFIGURATION 

Vee 

Q3 

Q4 

A2 

LE 

e, 
E2 

Oo 
GND Q7 

February 1986 

FAST 74F547 
Decoder /Demultiplexer 
Octal Decoder/Demultiplexer With Address Latches And 
Acknowledge 
Preliminary Specification 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F547 8.0ns 17mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGE 
Vee= sv ± 10%; TA= 0°c to +10°c 

Plastic DIP N74F547N 

Plastic SOL-20 N74F547D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

Ao-A2 Output select address input 1.0/1.0 20µA/0.6mA 

E1 Chip enable input (active 1.0/1.0 20µA/0.6mA LOW) 

E2, E3 Chip enable inputs 1.0/1.0 20µA/0.6mA 

LE Latch enable input 1.0/1.0 20µA/0.6mA 

RD Read acknowledge input (ac- 1.0/1.0 20µA/0.6mA tive LOW) 

Write acknowledge input (ac- --WR live LOW) 1.0/1.0 20µA/0.6mA 

Oo- Ci1 Decoder outputs (active LOW) 50/33.3 

____ ___, 
1mA/20mA 

ACK Open-collector acknowledge oc•133_3 oc·12omA output (active LOW) 

NOTE: 
1. One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 
2. *QC= Open-collector. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

DMUX 

EN10 0,8 12 

" :}oof 1,8 

Ao .. ., 2,8 

3,8 19 

" 4,8 
,. 

5,8 

ENB ... 
"' .. "' .. .. .. "' 

7,8 11 .. 
" " . 

EN9 8,9 Q 

Vee =Pin 20 
GND =Pin 10 

6-449 

6 



Signetics Logic Products 

Decoder /Demultiplexer 

For applications in which the separation of 
latch enable and chip enable functions is not 
required, LE and E1 can be tied together such 
that when HIGH the outputs are OFF and the 
latches are transparent, and when LOW the 

FUNCTION TABLE (Decoder•) 

INPUTS OUTPUTS 

A2 A1 Ao Clo Cl1 Cl2 Q3 Q4 <ls <ls Q7 

L L L L H H H H H H H 
L L H H L H H H H H H 
L H L H H L H H H H H 
L H H H H H L H H H H 

H L L H H H H L H H H 
H L H H H H H H L H H 

I 
H H L 

I 
H H H H H H L H 

I H H H H H H H H H H L 

*Assuming E1 = LOW and E2 =Es= HIGH 

latches are storing and the selected output is 
enabled. 

The open-collector Acknowledge (ACK) out
put is normally HIGH (i.e. OFF) and goes 

FUNCTION TABLE (Acknowledge) 

INPUTS OUTPUT 
f---

E1 E2 Ea RD WR ACK 

H x x x x H 
x L x x x H 
x x L x x H 

L H H H H H 
L H H L x L 
L H H x L L 

FUNCTION TABLE (Latch and Output Status) 

INPUTS 

E1 E2 Ea 

L H H 
L H H 

H x x 
H x x 
x L x 
x L x 
x x L 
x x L 

L------· 

LE 

H 
L 

H 

H 
L 
H 
L 

1 

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

LATCH STATUS 

Transparent 
Storing 

Transparent 
Storing 
Transparent 
Storing 
Transparent 
Storing 

LOGIC DIAGRAM 
I 

I 

DECODER OUTPUTS 

Address inputs decoded (On = LOW) 
Latched address decoded (On = LOW) 

On= HIGH 

Prelirninary Specification 

FAST 74F547 

LOW when E1, E2 and E3 are all active and 
either the READ (RD) or Write (WR) input is 
LOW, as indicated in the Acknowledge Func
tion Table. 

~~~~~~~--~~~~~~~~~~~~--~~~~~~~~~~--~~~~~--~~~~~ 
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Decoder /Demultiplexer FAST 74F547 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 v 

V1N Input voltage -0.5 to +7.0 v 

l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to Vee v 

lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 

V1L LOW-level input voltage 0.8 v 

l1K Input clamp current -18 mA 

VoH High-level output voltage ! ACK only 4.5 v 

loH HIGH-level output current Except ACK -1 mA 

loL LOW-level output current 20 mA 

TA Operating free-air temperature 0 70 oc 

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

74F547 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ' Max 

loH 
HIGH-level l ACK only Vee= MIN, v,L =MAX, v,H =MIN, VoH =MAX 250 µA 
output current 

Vee= MIN, v,L =MAX, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage 

v,H =MIN, loH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, v,L =MAX, ± 10%Vcc 0.35 0.50 v 
VoL LOW-level output voltage 

v,H = MIN, loL = MAX ±5%Vcc 0.35 0.50 v 

V1K Input clamp voltage Vee= MIN, 1, = l1K -0.73 -1.2 v 

1, 
Input current at 

Vee = MAX, V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

las 
Short-circuit l Except ACK Vee= MAX -60 -80 -150 mA 
output current3 

Ice Supply current (total) Vee= MAX 17 25 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions tor the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to 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 Logic Products Preliminary Specification 

Decoder /Demultiplexer FAST 74F547 

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

74F547 

TA=+25°C TA= 0°c to +10°c 
PARAMETER TEST CONDITIONS Vee= +5.0V Vee= + s.ov ± 10% UNIT 

CL = 50pF, RL = 500!1 Cc = sopF, RL = soon 

Min Typ Max Min Max 

tpLH Propagation delay 
Waveform 3 

4.0 7.0 9.0 4.0 10.0 ns 
tPHL An to On 5.0 9.0 12.0 5.0 13.0 ns 

tpLH Propagation delay 
Waveform 2 

4.0 6.5 8.5 4.0 9.5 ns 
tpHL E1 to On 4.0 6.5 8.5 4.0 9.5 ns 

tPLH Propagation delay 
Waveform 1 

4.0 7.5 9.5 4.0 10.5 ns 
tPHL LE to On 9.0 14.5 18.0 9.0 19.0 ns 

tPLH Propagation delay 
Waveform 1 

5.0 8.5 11.0 5.0 12.0 ns 
tPHL E2 or E3 to On 5.0 8.5 11.0 5.0 12.0 ns 

tPLH Propagation delay 
Waveform 2 

6.5 11.0 14.0 6.5 15.0 ns 
tPHL E1, RD, or WR to ACK 4.0 7.5 9.5 4.0 10.5 ns 

tPLH Propagation delay 
Waveform 1 

8.0 13.0 16.5 8.0 17.5 ns 
tPHL E2 or E3 to ACK 5.0 8.5 11.0 5.0 12.0 ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F547 

TA= +25°C TA= 0°c to +10°c 
PARAMETER TEST CONDITIONS Vee= +5.0V Vee=+ 5.0V ± 10% UNIT 

CL= 50pF, RL = 500!1 CL= 50pF, RL = 500!1 

Min Typ Max Min Max 

t5 (H) Set-up time, HIGH or LOW 
Waveform 4 

5.0 5.0 ns 
t5(L) An to LE 5.0 5.0 ns 

th(H) Hold time, HIGH or LOW 
Waveform 4 

6.0 6.0 ns 
th(L) An to LE 6.0 6.0 ns 

tw(H) LE pulse width, HIGH Waveform 4 6.0 6.0 ns 
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Decoder /Demultiplexer 

AC WAVEFORMS 

Waveform 1. Propagation Delay For Chip Enable Inputs 
(E2, E3) And Latch Enable Input (L~ To Write 
Acknowledge (ACK) And Decoder (Onl Outputs 

Waveform 3. Propagation Delay For Output ~elect 
Address Input (Anl To Decoder Outputs (On) 

Preliminary Specification 

FAST 74F547 

Waveform 2. Propagation Delay F.Qr Chip Enable Input 
(E,) To Decoder Outputs JQa) And Write 

Acknowledge Inputs (WR,_BQ) To 
Acknowledge Output (ACK) 

Waveform 4. Data Set-up And Hold Times For Output 
Select Address Inputs (An) To Latcb_ Enable Inputs 

(LE) And Chip Enable Inputs (Eh E2, E3) 
NOTE: For all waveforms, VM = 1.5V. 

The shaded areas indicate when the input is permitted to change for predictable performance. 
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Decoder /Demultiplexer 

TEST CIRCUITS AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For Open-Collector Outputs 

PULSE 
GENERATOR 

Vee 

Your 

Test Circuit For Totem-Pole Outputs 

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

see AG CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

Preliminary Specification 

FAST 74F547 

tw AMP(V) 

10% 10% 
OV 

~ 1--tTHL(lt) ITLH(lr)--1 ~ 
ITLH(lr) ITHL(ll) 

AMP (V) 

tw ov 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. Ratel Pulse Width I tTLH I tTHL 

74F 3.0V J 1 MHz I 500ns J 2.5ns I 2.5ns 
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FEATURES 
• 3-to-8 line address decoder 
• Multiple enables for address 

extension 
• Open-Collector Acknowledge 

output 
• Active-LOW Decoder outputs 

DESCRIPTION 
The 'F548 is a 3-to-8 line address de
coder with four Enable inputs. Two of 
the Enables are active-LOW and two are 
active-HIGH for maximum addressing 
versatility. Also provided is an active
LOW Acknowledge output that responds 
to either a Read or Write input signal 
when the Enables are active. 

When enabled, the 'F548 accepts the 
Ao - A2 address inputs and decodes 
them to select one of eight active-LOW 
mutually exclusive outputs, as shown in 
the Decoder Function Table. When one 
or more Enables is active, all decoder 
outputs are HIGH. Thus, the 'F548 can 
be used as a demultiplexer by applying 
data to one of the Enables. 

The open-collector Acknowledge (ACK) 
output is normally HIGH (i.e. OFF) and 
goes LOW when the Enables are all 
active and either the READ (RD) or 
Write (WR) input is LOW, as indicated in 
the Acknowledge Function Table. 

PIN CONFIGURATION 1- --------·· --

1 

February 1986 

FAST 74F548 
Decoder /Demultiplexer 
Octal Decoder/Demultiplexer with Acknowledge 
Preliminary Specification 

~ - - - ----·-------

LTYPE ---+--TY_P_i_c_A_L_P_R_o_P_A-GATION DELAY 

L 74F548 7.0 ns 

·------------~ 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

------·-~-----

16mA 

ORDERING CODE 

I COMMERCIAL RANG~--~ 

I Plastic DIP N74F548N 

l ___ PA __ c_K_A_G_E_s ___ _,_ ____ V_c_c_=_S_V_± __ 1_0 __ %;~_=_o_oc_10 __ +_70_'_C _____ _ 

L= Plastic SOL-20 N74F54_8_D __ _ 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 

Data Manual 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS HIGH/LOW I HIGH/LOW ~ 
DESCRIPTION______ 74F(U.LJTloAD VALUE 

0-A2 Output select address inputs -1:"0_1_1-.o-J--~µA/-~--6-m_A __ 

E1-, -E-2----+-C-hip enable inputs (active LOW~-- 1.o/1.0 ,-20µA/0.6mA 

1-- E3.-E4 Chip enable inputs ---~ 1.0/1.0 20µA/0.6mA 
f--------+---------------------t-··--· 

Read acknowledge input (active 
LOW) 

1.0/1.0 

50/33 0 0 - 0 7 Decoder outputs (active LOW) 
f-------+----------------+-----

Open-collector acknowledge output 
(active LOW) 

ACK OC'/33 

NOTES: 

20µA/0.6mA 

20µA/0.6mA 

1mA/20mA 

oc· 12ornA_j 

1. One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 
2. *OC =Open-collector. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

I r-=----.DMUX o.a 

~:_,.,,"""'-... !----~A-, ---~!--',--. I ,; :}OG ~ ::: 
14 

13 

5 

12 2 1 19 18 8 9 11 

Vee "'Pin 20 
GND =Pin 10 

6-455 

ACK 
16 

15 

14 

13 

4,8 

·~ 
ENS 

6,8 

7,8 

EN9 8,9 Q 

18 

11 

-3 
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Signetics Logic Products 

Decoder /Demultiplexer 

LOGIC DIAGRAM 

NOTE: 

e,----. 
E,---3111 
e, 
E4 

R1i 
\iiR 

Preliminary Specification 

FAST 74F548 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 

FUNCTION TABLE (Decoder) 

INPUTS 

E1 E2 E3 

H x x 
x H x 
x x L 
x x x 
L L H 
L L H 
L L H 
L L H 

L L H 
L L H 
L L H 
L L H 

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

February 1986 

E4 

x 
x 
x 
L 

H 
H 
H 
H 

H 
H 
H 
H 

A2 A1 

x x 
x x 
x x 
x x 
L L 
L L 
L H 
L H 

H L 
H L 
H H 
H H 

Ao Clo Cl1 Cl2 
x H H H 
x H H H 
x H H H 
x H H H 

L L H H 
H H L H 
L H H L 
H H H H 

L H H H 
H H H H 
L H H H 
H H H H 

FUNCTION TABLE (Acknowledge) 

OUTPUTS INPUTS OUTPUT 

Q3 Q4 Cls Cls Q7 E1 E2 Ea E4 RD WR ACK 

H H H H H H x x x x x H 
H H H H H x H x x x x H 
H H H H H x x L x x x H 
H H H H H x x x L x x H 
H H H H H L L H H H H H 
H H H H H L L H H L x L 
H H H H H L L H H x L L 
L H H H H 

H L H H H 
H H L H H 
H H H L H 
H H H H L 
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Decoder /Demultiplexer FAST 74F548 

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

-
PARAMETER 74F UNIT 

---j 
Supply voltage -0.5 to +7.0 v 

------------
Input voltage -0.5 to +7.0 v 

--·---
Input current -30 to +5 mA ·--T Voltage applied to output in HIGH output state --0.5 to Vee v 
Current applied to output in LOW output state 40 mA 

--
Operating free-air temperature range o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 
-· 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
i-------~---·· ---j 

V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 

r----· -
l1K Input clamp current -18 mA 

1 ACK only 
-----1 

VoH HIGH-level output voltage 4.5 v 
loH HIGH-level output current Except ACK -1 mA 

-
loL LOW-level output current 20 mA 

TA Operating free-air temperature 0 70 oc 
-------··-------

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

74F548 
PARAMETER TEST CONDITIONS1 f------- -- --,---------- UNIT 

-,---------
Min Typ2 Max 

---+---------------------!----+-- ------1 
loH 

High-level 
ACK only 

output current Vee= MIN, V1L =MAX, V1H =MIN, VoH =MAX 250 µA 

··---·- ----t-·--------------~--·--1-----+---+------r- -----

VoH 
HIGH-level 

Except ACK 
output voltage 

Vee= MIN, V1L =MAX, 
V1H = MIN, loH = MAX 

± 10%Vcc 2.5 v 
r-------+---+----+------+--------i 

± 5%Vcc 2.7 3.4 v 
---- --- ~--------+-----------------+------+-----------j--·--t-----t--··---

VOL LOW-level output voltage 
Vee= MIN, V1L =MAX, 
V1H = MIN, IOL = MAX 

± 10%Vcc 0.35 0.50 v 
r--------+---+----·+-----+--·------j 

± 5% Vee 0.35 0.50 v 
-----~--------------+------------------~--

Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
--------·-----------+-·---------------------+----+----+-----+----~ 

Input current at 
maximum input voltage 

Vee= MAX, V1 = 7.0V 5 100 µA 

----------------------+--·-------·-------------+----+-----+----jr---·-~ 

HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 
----------------+------+----+----+--·----< 

LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

105 Short-circuit 31E_x_c_e_p_t_A_C_K __ -+- Vee= MAX -60 -80 -150 m~----1 
·-- output cur~~-~-------f-------------------------+-----+---1------·-r------+ 
Ice 

NOTES: 

Supply current 
(total) 

----
Vee= MAX 16 21 mA 

j_ 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable· type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and~hold techniques are preferable in 

order to mi~imize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test's, los tests should be performed last. 
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Decoder /Demultiplexer FAST 74F548 

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

I 

74F548 

TA=+2s0 c TA= 0°c to +10°c 
PARAMETER TEST CONDITIONS Vee= +5.0V Vee= + s.ov ± 10% UNIT 

ci. ::::::: sopF, P.L == soon Cc = 50pF, RL = 500'2 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 3 

3.0 5.5 7.5 3.0 8.5 ns 
tPHL An to On 5.0 8.0 10.5 5.0 11.5 ns 

IPLH Propagation delay 
Waveform 2 

4.0 6.5 8.5 4.0 9.5 ns 
tPHL E1 or E2 to On 4.0 6.5 8.5 4.0 9.5 ns 

tPLH Propagation delay 
Waveform 1 

5.0 8.5 11.0 5.0 12.0 ns 
tPHL E3 or E4 to On 5.0 8.5 11.0 5.0 12.0 ns 

tpLH Propagation delay 
Waveform 1 

6.5 11.0 14.0 6.5 15.0 ns 
tPHL E1 or E2 to ACK 4.0 7.5 9.5 4.0 10.5 ns 

tpLH Propagation delay 
Waveform 2 

8.0 13.0 16.5 8.0 17.5 ns 
tPHL E3 or E4 to ACK 5.0 8.5 11.0 5.0 12.0 ns 

IPLH Propagation delay 
Waveform 1 

5.5 10.0 12.5 5.5 13.5 ns 
tPHL RD or WR to ACK 3.0 5.0 6.5 3.0 7.5 ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

Waveform 1. Propagation Delay For Ch~nable Inputs 
(E3, E4) To Write Acknowledge (ACK) And 

Decoder (00 ) Outputs 

Waveform_2. j'ropagation Delay For Chjp Enable Inputs 
(E,, E2) To Decoder Outputs (Q,,]J.nd 

February 1986 

Write Acknowledge Output (ACK) 

Waveform 3. Propagation Delays For Output Select Address Input (An) To Decoder Outputs (On) 
NOTE: For all waveforms, VM = 1.5V. 

6-458 



Signetics Logic Products 

Decoder /Demultiplexer 

TEST CIRCUITS AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 7.0V 

Test Circuit For Open-Collector Outputs 

PULSE 
GENERATOR 

Vee 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 
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FAST 74F548 

•w AMP (V) 

10% 10% 
·-OV 

--l 1--•THL(lf) ITLH(lr)--l I--
ITLH(lr) tTHL!tf) 

AMP (V) 

•w ov 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Rate} Pulse Width I tTLH I tTHL 

74F 3.0V I 1 MHz J 500ns J 2.5ns J 2.5ns 

6 
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Logic Products 

FEATURES 
• 'F563 is broadside pinout version 

or 'F533 
• 'F564 is broadside pinout version 

of 'F534 
• Inputs and outputs on opposite 

side of package allow easy 
interface to microprocessors 

• Useful as an Input or Outport for 
microprocessors 

• 3-State Outputs for Bus 
Interfacing 

• Common Output Enable 
• 'F573 and 'F574 are Non

Inverting versions of 'F563 and 
'F564 respectively 

• These are High Speed replace
ments for 8TS807 and 8TS808 

DESCRIPTION 
The 'F563 is an octal transparent latch 
coupled to eight 3-State inverting output 
buffers. The two sections of the device 
are controlled independently by latch 
Enable (E) and Output Enable (OE) con
trol gates. 

PIN CONFIGURATION 

'F563 

'F564 

February 1986 

FAST 7 4F563, 7 4F564 
Latch/Flip-Flop 
'F563 Octal Transparent Latch (3-State) 
'F564 Octal D Flip-Flop (3-State) 
Preliminary Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F563 6.0ns 41mA 
74F564 6.6ns 55mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 10%; TA= 0°c to +10°c 

Plastic DIP N74F563N, F74F564N 

Plastic SOL-20 N? 4F563D, N7 4F564D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

Do- D7 ('F563 & 'F564) Data inputs 1.0/1.0 20µA/0.6mA 

E ('F563) Latch enable input 1.0/1.0 20µA/0.6mA (active HIGH)) 

OE ('F563 & 'F564) 
Output enable input 

1.0/1.0 20µA/0.6mA (active LOW) 

GP ('F564) Clock pulse input 
1.0/1.0 20µA/0.6mA (active rising edge) 

Oo-07 ('F563 & 'F564) 3-State outputs 150/40 3mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

11 

11 

'F563 

23456789 

DoD1D2D30405D50., 
E 

OE a,,a1 a2 a,a,a,a, o, 

19 18 1716 15 1413 12 

'F564 

23456789 

1918171615141312 

Vee =Pin 20 
GND =Pin 10 
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Signetics Logic Products 

Latch/Flip-Flop 

The 'F563 is functionally identical to the 
'F533 but has a broadside pinout configura
tion to facilitate PC board layout and allows 
easy interface with microprocessors 

The data on the D inputs are transferred to 
the latch outputs when the latch Enable (E) 
input is HIGH. The latch remains transparent 
to the data inputs while E is HIGH, and stores 
the data present one set-up time before the 
HIGH-to-LOW enable transition. 

The 3-State inverting output buffers are de
signed to drive heavily loaded 3-State buses, 
MOS memories, or MOS microprocessors. 
The active-LOW Output Enable (OE) controls 
all eight 3-State buffers independent of the 
latch operation. When OE is LOW, the 

LOGIC DIAGRAM, 'F563 

Vee =Pin 20 
GND =Pin 10 

LOGIC DIAGRAM, 'F564 

Vee =Pin 20 
GNO =Pin 10 

February 1986 

latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs are in 
the HIGH impedance 'off' state, which means 
they will neither drive nor load the bus. 

The 'F564 is an 8-bit edge-triggered register 
coupled to eight 3-State inverting output buf
fers. The two sections of the device are 
controlled independently by the Clock (CP) 
and Output Enable (OE) control gates. 

The F564 is functionally identical to the 'F534 
but has a broadside pinout configuration to 
facilitate PC board layout and allow easy 
interface with microprocessors. 

The register is fully edge triggered. The state 
of each D input, one set-up time before the 
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FAST 7 4F563, 7 4F564 

LOW-to-HIGH clock transition, transferred to 
the corresponding flip-flop's 0 output. The 
clock buffer has about 400mV of hysteresis 
built in to help minimize problems that signal 
and ground noise can cause the clocking 
operation. 

The 3-State inverting output buffers are de
signed to drive heavily loaded 3-State buses. 
MOS memories, or MOS microprocessors. 
The active-LOW Output Enable (OE) controls 
all eight 3-State buffers independent of the 
register operation. When OE is LOW, data in 
the register appears at the outputs. When OE 
is HIGH, the outputs are in the HIGH imped
ance 'off' state, which means they will neither 
drive nor load the bus. 
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Signetics Logic Products Preliminary Specification 

Latch/Flip-Flop FAST 7 4F563, 7 4F564 

MODE SELECT- FUNCTION TABLE, 'F563 

INPUTS 
OPERATING MODES INTERNAL REGISTER 

OE E Dn 

Enable and register 
L H x L 
L H x H 

Latch and read register 
L L L L 
L L H H 

Latch register and disable outputs 
H x x x 
H x x x 

MODE SELECT-FUNCTION TABLE, 'F563 

INPUTS 
OPERATING MODES INTERNAL REGISTER 

OE CP Dn 

Load and read register 
L H x L 
L H x H 

Disable outputs 
H x x x 
H x x x 

H - HIGH voltage level 
h =HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 
L - LOW voltage level 
X = Don't care 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 
(Z) - HIGH impedance "off" state 
t = LOW-to-HIGH clock transition 
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OUTPUTS 

Oo-01 
H 
L 

H 
L 

(Z) 
(Z) 

OUTPUTS 

Oo-01 
H 
L 

(Z) 
(Z) 



Slgnetlcs Logic Products Preliminary Specification 

Latch/Flip-Flop FAST 74F563, 74F564 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
Input voltage -0.5 to +7.0 v 
Input r:urrent -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +5.5 v 
lour Current applied to output in LOW output state 48 mA 

Operating free-air temperature range o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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 

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

TEST CONDITIONS1 
74F563, 74F564 

PARAMETER UNIT 
Min Typ2 Max 

Vee=MIN, ±10%Vee 2.4 v 
VoH HIGH-level output voltage V1L = MAX, loH = MAX 

V1H =MIN, ±5%Vee 2.7 3.4 v 

Vee=MIN, ±10%Vee .35 .50 v 
VoL LOW-level output voltage V1L = MAX, loL = MAX 

V1H =MIN, ±5%Vee .35 .50 v 

V1K Input clamp voitage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

lozH 
Off-state output current, 

Vee= MAX, V1H =MIN, V0 = 2.7V 2 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 0.5V -2 -50 µA 
LOW-level voltage applied 

los Short-circuit output current3 Vee= MAX -60 -90 -150 mA 
-----

~~ 41 61 mA 
Ice Supply current (total) 

4 
Vee= MAX 

55 86 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25'C. 
3. Not more than one output should be shorted at a time. For testing las, 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 otM:i paamater tests. In any sequence of parameter tests, las tests should be performed last. 

4. 'F633 measure jeez with OE input at 4.5V, Dn anc'. E inputs at ground and all outputs open. 
'F634 measure ~eez with ~ inputs at 4.5V and Dn inputs at gfound anG all outputs open. 
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Latch/Flip-Flop FAST 7 4F563, 7 4F564 

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

PARAMETER 
~a~':""'T T,, ;;;- l 

TEST CONDITIONS Vee= +S.OV Comp'I UNIT 
CL= 50pF CL = 50pF 
RL=soon RL=soon_ ~ I 

Min Typ Max Min Max --i,_ ____ _ 

IMAX Maximum clock frequency 'F564 Waveform 3 100 70 MHz 
-----·---+---+--·----------+----+----!---- ---·-·-··-··+----l 

IPLH 
IPHL 

Propagation delay 
Data to output 

'F563 Waveform 6 4·0 6·9 9·0 
3.0 5.2 7.0 

··---· t--·--·+·----------+-----1------- ---·-· 

4.0 
3.0 

10 
8.0 

tPLH Propagation delay 'F563 Waveform 7 5.0 8 5 11 5.0 13 

ns 

ns 
tPHL Latch Enable to output 3.0 5.6 7.0 3.0 8.0 

f---------------·- ·-----+-----------1--------r-·---i---- ---·--r------ ·---·---· 
tPLH Propagation delay 'F564 Waveform 3 4.0 6.5 8.5 4.0 10 
tPHL Clock to output 4.0 6.5 8.5 4.0 1 O 

ns 

t------, ---------->-·---+-----· ---- ----··· ---·-r-----
lpzH Enable time to HIGH level 'F563 Waveform 1 2.0 7.7 10 2.0 11 
tpzL Enable time to LOW level Waveform 2 2.0 5.1 6.5 2.0 7.5 

ns 

t-----------------i---i----------+----+----+----i---·t-·---+-----1 
tPHZ Disable time from HIGH level 'F563 Waveform 1 2.0 4.7 6.0 2.0 7.0 
IPLZ Disable time from LOW level Waveform 2 2.0 4.1 5.5 2.0 6.5 

ns 

-----····--·--------------t-·--·--j------- -···-----~ 1--·- ·--- t------- ···----1---· ··+-··--··---·--··I 
lpzH Enable time to HIGH level 'F564 Waveform 1 2.0 9.0 11.5 2.0 12.5 
T PZL Enable time to LOW level Waveform 2 2.0 5.8 7.5 2.0 8.5 

ns 

- ----------·- ·------·-·-·------1--------·-·--
tpHz Disable time from HIGH level 'F564 Waveform 1 2.0 5.3 7.0 2.0 8.0 
lpLz Disable time from LOW level Waveform 2 2.0 4.3 5.5 2.0 6.5 

rm 

-----------~---~-----------'---- ··--"------~-------~---------
NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 
~------------------- -·-·-~--··---·-···--

PARAMETER TEST CONDITIONS 

------------ ·------· 
ts(H) Set-up time, Data to 

'F563 Waveform 5 
t8(L) Enable, HIGH or LOW 

th(H) Hold time, Data to 
'F563 Waveform 5 

th(L) Enable, HIGH or LOW 

!w(H) Enable pulse width HIGH 'F563 Waveform 5 
----------- ----·-··-·-

t5 (H) Set-up time, Data to Clock, 
'F564 Waveform 4 

ls(L) HIGH or LOW 
---------· 

th(H) Hold time, Data to Clock, 
'F564 Waveform 4 

th(L) HIGH or LOW 
------

tw(H) 
HIGH or LOW 'F564 Waveform 3 

tw(L) 
---------
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·------74F56~;4-;;;~-----·------ ---l 
-------- ------------- I 

Min 

2.0 
2.0 

3.0 
3.0 

6.0 

2.0 
2.0 

2.0 
2.0 

5.0 
5.0 

TA= +25°C TA= o·c to +1o·c 
Vcc=+5.0V Vcc=+5.0V J10% UNIT 

CL = 50pF CL " SOpF 

RL:_Y_s:_'" _: }}1~- -~ 
3.0 I 
3.0 

6.0 

2.0 
2.0 

ns 

ns 

ns 
-~-~~-+----! 

I ?. .. o 

----tt~--
ns 

ns 

----- -· ---~--
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Latch/Flip-Flop 

AC WAVEFORMS 

5E YM YM 

1PZH-f lpHz-j 
_[_ VoH- 0.3V 

On f vM ~OY 
Waveform 1. 3-State Output Enable Time To HIGH Level 

And Output Disable Time From HIGH Level 

CP 

Waveform 3. Clock To Outpul Delays And 
Clock Pulse Width 

Waveform 5. Data Set-up And Hold Times 

Preliminary Specification 

FAST 7 4F563, 7 4F564 

0. ~YM 
- 1PzL-1 

On YM 

Waveform 2. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

Waveform 4. Data Set-up And Hold Times 

Waveform 6. Data To Output Delays 

I 

Waveform 7. Latch Enable To Output Delays J 
NOTE For all wnveforms VM = 1 5V 

~-----------T-he_sh_a_de_d_a_re_a_s_rn_d_ica_te_~~:_~~~~~~ pe1rn1tled to ct1ange for predictable output performance ____ --------- _ 
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FAST 7 4F563, 7 4F564 

TEST CIRCUIT AND WAVEFORMS 

V1"!1 '~ i '"J\. 

Test Cin:mil For 3-State Outputs Input Pulse De!irnt!on 

SWITCH POSITIOlll 

and probe caµac:!ta.nce: 
for value. 

Febrna1y 1986 6-466 



Signetics 

Logic Products 

FEATURES 
• 4-Bit Bidirectional Counters 

- 'F568-Decade Counter 
- 'F569-Binary Counter 

• Synchronous counting and 
loading 

• Lookahead Carry capability for 
easy cascading 

• Preset capability for 
programmable operation 

• Master Reset (MR) overrides all 
other inputs 

• Synchronous Reset (SR) 
overrides counting and parallel 
loading 

• Clocked carry (CC) output to be 
used as a clock for flip-flops, 
registers and counters 

• 3-State outputs for bus organized 
systems 

PIN CONFIGURATION 

'F568 

February 1986 

FAST 7 4F568, 7 4F569 
Bidirectional Counters 
'F568 4-Bit Bidirectional Decade Counter (3-State) 
'F569 4-Bit Bidirectional Binary Counter (3-State) 
Preliminary Specification 

TYPE TYPICAL IMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

7 4F568, 7 4F569 115MHz 45mA 

ORDERING CODE 

COMMERCIAL RANGE PACKAGES Vee= 5Y ± 10%; TA= o•c to +10°c 
Plastic DIP N74F568N, N74F569N 

Plastic SOL-20 N74F568D, N74F569D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

Do-Ds Data inputs 1.0/1.0 20µA/0.6mA 

CEP Count enable parallel input (active LOW) 1.0/1.0 20µA/0.6mA 

GET Count enable trickle input (active LOW) 1.0/2.0 20µA/1.2mA 

GP Clock input (active rising edge) 1.0/1.0 20µA/0.6mA 

PE Parallel enable input (active LOW) 1.0/2.0 20µA/1.2mA 

U/D Up/Down count control input 1.0/1.0 20µA/0.6mA 

OE Output enable input (active LOW) 1.0/1.0 20µA/0.6mA 

MR Master reset input (active LOW) 1.0/1.0 20µA/0.6mA 

SR Synchronous reset input (active LOW) 1.0/1.0 20µA/0.6mA 

TC Terminal count output (active LOW) 50/40 1mA/24mA 

cc Clocked carry output (active LOW) 50/40 1mA/24mA 

Oo-Os Data outputs 50/40 1mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

PE 
CP 

'F568 

3 • 5 6 

CEP CC 
CET TC 
U/0 
MR 
SA 
OE 

o,,o,o,o. 

16 15 14 13 
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Bidirectional Counters 

PIN CONFIGURATION 

'F569 

I 

cc 
6E 

Oo 
o, 
o, 
0, 
Cei' 
PE 

FUNCTIONAL DESCRIPTION 
The "F568 counts modulo-10 in the BCD 
(8421) sequence. From state 9 (HLLH) it will 
increment to 0 (LLLL) in the Up mode; in 
Down mode it will decrement from o to 9. The 
'F569 counts in the modulo-16 binary se
quence. From state 15 it will increment to 
state 0 in the Up mode; in the Down mode it 
will decrement from 0 to 15. The clock inputs 
of all flip-flops are driven in parallel through a 
clock buffer. All state changes (except due to 
Master Reset) occur synchronously with the 
LOW-to-HIGH transition of the Clock Pulse 
(CP) input signal. 

The circuits have five fundamental modes of 
operation, in order of precedence: asynchro
nous reset, synchronous reset, parallel load, 
count and hold. Five control inputs - Master 
Reset (MR), Synchronous Reset (SR), Paral
lel Enable (PE), Count Enable Parallel (CEP) 
and Count Enable Trickle CEn- plus the 
Up/Down (U/D) input, determine the mode of 
operation, as shown in the Mode Select 
Table. A LOW signal on MR overrides all 
other inputs and asynchronously forces the 
flip-flop 0 outputs LOW. A LOW signal on SR 
overrides counting and parallel loading and 
allows the 0 outputs to go LOW on the next 
rising edge of CP. A LOW signal on PE 
overrides counting and allows information on 
the Parallel Data (Pn) inputs to be loaded into 
the flip-flops on the next rising edge of CP. 
With MR, SR and PE HIGH, CEP and GET 
permit counting when both are LOW. Con
versely, a HIGH signal on either CEP or GET 
inhibits counting. 

The 'F568 and 'F569 use edge-triggered flip
flops and changing the SR, PE, CEP, GET or 

February 1986 

LOGIC SYMBOL 

I 

'F569 

3 4 5 6 

I I I I 
00 01 D2 03 

11 PE 
2 CP 
7 CEP cc 18 

12 CET TC 19 
1 U/D 
8 MR 
9 SR 

17 OE 

Oo o, 0, 03 

16 15 14 13 

U /D inputs when the CP is in either state 
does not cause errors, provided that the 
recommended set-up and hold times, with 
respect to the rising edge of CP, are ob
served. 

Two types of outputs are provided as over
flow/underflow indicators. The Terminal 
Count (TC) output is normally HIGH and goes 
LOW providing GET is LOW, when the count
er reaches zero in the Down mode, or 
reaches maximum (9 for the 'F568, 15 for the 
'F569) in the Up mode. TC will then remain 
LOW until a state change occurs, whether by 
counting or presetting, or until U/D or GET is 
changed. To implement synchronous multi
stage counters, the connections between the 
TC output and the CEP and GET inputs can 
provide either slow or fast carry propagation. 
Figure 1 shows the connections for simple 
ripple carry, in which the clock period must be 
longer than the CP to TC delay of the first 
stage, plus the cumulative GET to TC delays 
of the intermediate stages, plus the GET to 
CP set-up time of the last stage. This total 
delay plus set-up time sets the upper limit on 
clock frequency. For faster clock rates, the 
carry lookahead connections shown in Figure 
2 are recommended. In this scheme the ripple 
delay through the intermediate stages com
mences with the same clock that causes the 
first stage to tick over from max to min in the 
Up mode, or min to max in the Down mode, to 
start its final cycle. Since this final cycle takes 
10 ('F568) or 16 ('F569) clocks to complete, 
there is plenty of time for the ripple to 
progress through the intermediate stages. 
The critical timing that limits the clock period 
is the CP to TC delay of the first stage plus 
the CEP to CP set-up time of the last stage. 
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LOGIC SYMBOL (IEEE/IEC) 

'F569 

The TC output is subject to decoding spikes 
due to internal race conditions and is there
fore not recommended for use as a clock or 
asynchronous reset for flip-flops, registers or 
counters. For such applications, the Clocked 
Carry (CC) output is provided. The CC output 
is normally HIGH. When CEP, GET, and TC 
are LOW, the CC output will go LOW when 
the clock next goes LOW and will stay LOW 
until the clock goes HIGH again, as shown in 
the CC Truth Table. When the Output Enable 
(OE) is LOW, the parallel data outputs 
0 0 - Os are active and follow the flip-flop O 
outputs. A HIGH signal on OE forces 0 0 -Os 
to the High Z state but does not prevent 
counting, loading or resetting. 

LOGIC EQUATIONS: 
Count Enable = CEP·CET ·PE 
Up ('F568): TC= Oo•01·02•0s•(Up)•CET 

(' F569): TC = Oo•01 •02•0s•(Up)•CET 

Down (Both): TC= Oo·01 ·02·0s• 
(Down).CET 

CC FUNCTION TABLE 

INPUTS OUTPUT 

SR PE CEi5 GET re· 
L x x x x 
x L x x x 
x x H x x 
x x x H x 
x x x x H 
H H L L L 

• =TC is generated internally 
H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

CP cc 
x H 
x H 
x H 
x H 
x H 

1.f 1.f 
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Bidirectional Counters 

MODE SELECT TABLE 

MR SR 

L x 
H L 
H H 
H H 
H H 
H H 
H H 

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

INPUTS 

PE CEP 

x x 
x x 
L x 
H H 
H x 
H L 
H L 

TC 

TC 

·-· 

OPERATING 

CET U/D MODE 

x x Asynchronous Reset 
x x Synchronous Reset 
x x Parallel Load 
x x Hold 
H x Hold 
L H Count Up 
L L Count Down 

Figure 1. Multistage Counter with Ripple Carry 

CEP CEP CEP 

CET TC CET TC CET TC 

Preliminary Specification 

FAST 7 4F568, 7 4F569 

CEP 

CET 

TO ALL STAGES _J 
c_____ ______ """'"_' _ Figure 2. Multistage Counter with Lookahead Carry 

CP 

STATE DIAGRAMS 

'F568 

__ _.,COUNT DOWN 

____,. COUNT UP 

February 1986 6-469 

'F569 

__ _.COUNT DOWN 

~COUNTUP 
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Bidirectional Counters 

LOGIC DIAGRAM FOR 'F568 

CP 

MFi _..._ -" 
-..... ..... 

February 1986 

o, 

Preliminary Specification 
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LOGIC DIAGRAM FOR 'F569 
·-----··-·-------------------·-------·-

o, 

r ! 
---+ --- -- _____ J ___ --+ 

,- ·--
T LO 

re 

I I 6 cc .......... 

u15 

I 

'---------------------------~·-_J 
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Bidirectional Counters FAST 7 4F568, 7 4F569 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to + 1 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 Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -1 mA 

Im LOW-level output current 24 mA 

TA Operating free-air temperature 0 70 oc 

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

PARAMETER TEST CONDITIONS1 
74F568, 74F569 

UNIT 
i Min Max Typ2 

c-~~~~~~~~~~~~~~~------+------~~~~~~~~~~~~~~~~--i~~~-1---~~-+-~~-t-~~--i 

HIGH-level output voltage 

LOW-level output voltage 

1-----~~~--~~--

Vee =MIN, V1L =MAX, 
V1H = MIN, loH = MAX 

Vee= MIN, V1L = MAX, 
V1H = MIN, loL = MAX 

V 1 K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
r-------~~--~~~~--~~-~~~~--+-~~~~~~~~~-~~~-~~--~~~t--~~t--~~t--~~t--~---1 

Input clamp current at 
maximum input voltage 

Vee= MAX v, = 7.0V 100 
r--~--~~~~~~~~~~~~~+-~~~~~~~~~~~~~~~-+~~--+-~~+-~---i~-~-+ 

lrH HIGH-level input current Vee= MAX, V1 ~ 2.7V 20 
f--~~~~~~~~~~~~~~~~~-+-~~ 

11L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 
r----------

los Short-circuit output current3 Vee= MAX -60 -80 -150 mA r- ~~--~~-+~~------~~--~~~~~--~~~--~-+~~~t--~~-r-~~-+-~~---< 

Ice Supply current (total) Vee~ MAX 45 67 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25"C. 
3. Not more than one output should be shorted at a time. For testing 105, 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 temperJ.ture 
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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Bidirectional Counters FAST 7 4F568, 7 4F569 

AC EtEGTRICAL. CHARACTERISTICS (When m""s11rc1r.~ 1n a<:cwT!,ncs wdh thn 0rncndunos outlinc'd in Signct1cs LOGIC 
A.pp Note 20?. rr.•r..tino end Soc,ci!\1in9 FAST Loq1c ") 

PARAMETER 

fMAX Ma:"<irr11Jm clock frequency 

Propagatitrn delay 
CP to On (PE~ HIGH or LOW) 

Propagation delay 
Cf' to TC 

kt_1: Propagation delay 
tr' :t GET to TC 

Propagation d,;lay 
IJJD to TC ('F568) 

tpu 1 Propagation delay 
lf'N' U ID to TC ('F569) 

tr·1_11 

h:>f.JI_ 

Output enable time to HIGH or 
CF' to CC 

tPL'I Output enable time from HIGH 
CEP, CET TO CC 

MOTL 

Output enable time to HIGH or 
MR to 0,, 

Output enable time to HIGH or 
I.OW lfJVd OE to Oo 

Hlbruary 1986 

TEST 
CONDITIONS 

Waveform 

Waveform 1 

Waveform 3 

Waveform 3 

Waveform 8 
Waveform 9 

Waveform 8 
Waveform 9 

Waveform 7 

Waveform 8 
Waveform 9 

Waveform 8 
Waveform 9 

6-473 

74F568, 74F569 

TA=+25°C 
Vee= +s.ov 

CL= 50pF, Rl = 500'2 

Max 

3.5 85 11.0 
40 12.5 16.0 

3.5 8.5 11.0 
4.0 8.0 10.5 

2.5 5.5 7.0 
2.0 4.5 6.0 

2.5 5.0 6.5 
4 .. 0 8.5 11.0 

5.0 10.0 13.0 

2.5 5.5 ·1.0 
3.0 6.0 3.0 

1.5 5.0 5.0 
2.0 2.0 4.5 

TA= 0°C to +70°C 
Vee= +5.0V T 10% 

CL= 50pF, RL = soon 

Min Max 

90 

3.0 9.5 
4.0 13.0 

17.5 
12.5 

3.5 12.5 
4.0 18.0 

3.5 12.5 
4.0 12.0 

2.5 8.0 
2.0 7.0 

2.5 7.5 
4.0 12.5 

5.0 14.5 

25 8.0 
3.0 9.0 

6.5 1.5 
6.0 2.0 

UNIT 

ns 

ns 

ns 

rs 

ns 

7.5 
7.0 

6 



Signetics Logic Products Preliminary Specification 

Bidirectional Counters FAST 74F568, 74F569 

AC SET-UP REQUIREMENTS 

PARAMETER 
: L . 74F568, 74F569 Fl 

I TA= +25°C I T11 =0°C lo +70°C 
TEST CONDITIONS I ,. __ Vee= +5.0V 1· Vee= +5.0V ± 10% UllllT 

~ 50pF, Rl" 500.11 CL::: SOpF, RL" 500'2 

~ i\iiin I Typ [ Max Min I Max 

+-:_:~_~_i __ ~_e_n t-~~-P-~-~-e_._H_l_G_H_o_r_Lo_w __ -~~:~~-W-av-e-fo_r_m_B__ I ::~ +'----+----+--_:_:;_-+------;--n_s_-< 

th(H) Hold time, HIGH or LOW Waveform 8 3.0 3.5 
th(L) Dn to GP 3.0 3.5 

ns 

t5 (H) Set-up time, HIGH or LOW Waveform ~i 5.0 6.0 
t5(L) GEP, GET to GP 5.0 6.0 

f--------------------+-------- ----+----+------+----+-----+-----l 
th(H) Hold time, HIGH or LOW I 0 0 

th(L) GEP, GET to GP -------+--W-aveform 9 ___ o __ >------+-----+---0-->-----+--ns _ _, 

ns 

t5(H) Set-up time, HIGH or LOW Waveform 8 8.0 I 9.0 
t5 (L) PE to GP 8.0 . 9.0 

ns 

th(H Hold time, HIGH or LOW Waveform 8 0 0 
~ ~~~ 0 0 ns 

t5(H) Set-up time, HIGH or LOW Waveform 10 11.0 I 12.5 
t5 (L) U/D to GP ('F568) 16.5 I 17.5 

ns 

th(H) Set-up time, HIGH or LOW Waveform 10 11.0 12.5 
th(L) U/D to GP ('F569) 7.0 8.0 

! ns 

th(H) Hold time, HIGH or LOW Waveform 10 O 0 
th(L) U/D to GP 0 0 

ns 

t5 (H) Set-up time, HIGH or LOW Waveform 11 9.5 10.5 
t5(L) SR to GP 8.5 9.5 

ns 

--+----!----+----+----+-----< 
th(H) Hold time, HIGH or LOW Waveform 11 0 00 th(L) SR to GP 0 

ns 

lw(H) GP pulse width, Waveform 1 4.0 I 4.5 ns 

, _'_w_(L_) ___ H-IG_H_o_r_L_o_w __________ ,_ ______ +--tt.0
0 

----+----+'--6
-·-

5--1-----l+' __ ___, _ lw(L) MR pulse width, LOW Waveform 5 5.0 ns 

tree MR recovery time Waveform 5 7.0 ns 
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AC WAVEFORMS 

CP 

On 

Waveform 1. Clock To Output Delays And 
Clock Pulse Width 

CET 

TC 

Waveform 3. Propagation Delays CET Input To 
Terminal Count Output 

iiii VM 

•w- .... 
CP VM 

On 

-tPHL-~VM 
I 

Waveform 5. Master Reset Pulse Width, Master Reset To 
Output Delay And Master Reset To Clock Recovery Time 

OE ~-:~-Z-L-_------'~:~LZ 

Waveform 7. 3-State Enable Time To LOW Level And 
Disable Time From LOW Level 

Preliminary Specification 

FAST 7 4F568, 7 4F569 

Waveform 2. Clock To Terminal Count Delays 

Waveform 4. Propagation Delays U/D Control to 
Terminal Count Output 

• ....------- _LVQH-0.3V lpzH}VM IPHZ~ 
ov 

Waveform 6. 3-State Enable Time To HIGH Level And 
Disable Time From HIGH Level 

Waveform 8. Parallel Data And Paralled Enable Set-up 
And Hold Times 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Bidirectional Counters FAST 7 4F568, 7 4F569 

AC WAVEFORMS (Continued) 

COUNT )(:.._ ________ N_o_c_H_A_N_G~E 

Waveform 9. Count Enable Set-up And Hold Times Waveform 10. Up/Down Control Set-up And Hold Times 

Sii VM 

•• 
CP 

On I \_ 
Waveform 11. Synchronous Reset Set-up And Hold Times 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

AL 

RL 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

lpLz closed 
lpzL closed 
All other open 

DEFINITIONS 

'L..,1.ov 

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

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

of pulse generators. 

February 1986 

14-------tw-------i AMP(V) 

..... ------tw------ ov 

VM"" 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 1--------------------< 

Amplitude Rep. Rate Pulse Width trLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 
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Logic Products 

FEATURES 
• '573 is broadside pinout version 

of 'F373 
• '574 is broadside pinout version 

of 'F374 
• Inputs and Outputs on opposite 

side of package allow easy 
interface to Microprocessors 

• Useful as an Input or Output 
port for Microprocessors 

• 3-State Outputs for Bus interfacing 
• Common Output Enable 
• 'F563 and 'F564 are inverting 

versions of 'F573 and 'F574 
respectively 

• These are High-Speed 
replacements for N8TS805 and 
N8TS806 

DESCRIPTION 
The 'F573 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are 
controlled independently by Enable (E) 
and Output Enable (OE) control gates. 

PIN CONFIGURATION 

'F573 

Vee 

D3 

0-, 

e 

February 1986 

FAST 74F573, 74F574 
Latch /Flip-Flops 
'F573 Octal Transparent Latch (3-State) 
'F574 Octal D Flip-Flop (3-State) 
Preliminary Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F573 4.5ns 35mA 

74F574 6.5ns 55mA 

ORDERING CODE 

COMMERCIAL RANGE PACKAGES Vcc=5V ±10%; TA=o·c to +10°c 

Plastic DIP N74F573N, N74F574N 

Plastic SOL-20 N74F573D, N74F574D 

NOTES: 
1. SO package is surface-mounted micro~min.iature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

Do - D1 ('F573 & 'F574) Data inputs 1.0/1.0 20µA/0.6mA 

E ('F573) Latch enable input 1.0/1.0 20µA/0.6mA (active HIGH) 

OE ('F573 & 'F574) Output enable input 1.0/1.0 20µA/0.6mA (active LOW) 

GP ('F574) Clock pulse input 1.0/1.0 20µA/0.6mA (active rising edge) 

Oo- 01 ('F573 & 'F574) 3-State outputs 150/40 3mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

'F573 

23456789 

11 E 
DoD1"20,0..DsO,,O-, 

OE OoD10:!0,0.DsOa0, 

Vee =Pin 24 
GND• Pin 12 

19181716 1514 13 12 

6-477 
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Latch/Flip-Flops 

PIN CONFIGURATION 

'F574 

The 'F573 is functionally identical to the 
'F373 but has a broadside pinout configura
tion to facilitate PC Board layout and allow 
easy interface with microprocessors. 

The data on the D inputs is transferred to the 
latch outputs when the Latch Enable (E) input 
is HIGH. The latch remains transparent to the 
data inputs while E is HIGH, and stores the 
data that is present one set-up time before 
the HIGH-to-LOW enable transition. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The ac
tive LOW Output Enable (OE) controls all 
eight 3-State buffers independent of the latch 

LOGIC DIAGRAM, 'F573 

LOGIC SYMBOL 

Vee =Pin 24 
GNO = Pi11 12 

'F574 

23456789 

19 18 17 16 15 14 13 12 

operation. When OE is LOW, the latched or 
transparent data appears at the outputs. 
When OE is HIGH, the outputs are in the 
HIGH impedance "off" state, which means 
they will neither drive nor load the bus. 

The • F57 4 is functionally identical to the 
'F37 4 but has a broadside pinout configura
tion to facilitate PC board layout and allow 
easy interface to microprocessors. 

It is an 8-bit, edge-triggered register coupled 
to eight 3-State output buffers. The two 
sections of the device are controlled indepen
dently by the Clock (CP) and Output Enable 
(OE) control gates. 

Preliminary Specification 

FAST 74F573, 74F574 

LOGIC SYMBOL (IEEE/IEC) 

'F574 

The register is fully edge triggered. The state 
of each D input, one set-up time before the 
LOW-to-HIGH clock transition is transferred 
to the corresponding flip-flop's Q output. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The ac
tive LOW Output Enable (OE) controls all 
eight 3-State buffers independent of the reg
ister operation. When OE is LOW, the data in 
the register appears at the outputs. When OE 
is HIGH, the outputs are in the HIGH imped
ance "off" state, which means they will 
neither drive nor load the bus. 

.---------·--·-----------------------------------------, 

Vee ... Pin 20 
GND= Pin 10 

February 1986 

E (11) 

(19) 

°" 
(18) 

a, 
(17) 

a, 
(16) 

a, 
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Latch/Flip-Flops FAST 74F573, 74F574 

LOGIC DIAGRAM, 'F574 

I 
I 
I 

Vee =Pin 20 
GND =Pin 10 

CP (11) 

(19) 

Do 
(18) 

a, 
(17) 

a, 

MODE SELECT- FUNCTION TABLE, 'F573 

(16) 

li:i 

INPUTS 

(15) 

a. 
(14) 

a, 
(13) 

a, 

OPERATING MODES INTERNAL REGISTER 
OE E Dn 

Enable and read register 
L H x L 
L H x H 

Latch and read register 
L L I L 
L L h H 

Latch register and disable outputs 
H x x x 
H x x x 

MODE SELECT- FUNCTION TABLE, 'F574 

INPUTS 
OPERATING MODES INTERNAL REGISTER 

OE E Dn 

Load and read register 
L i I L 
L i h H 

L Load register and disable outputs 
H x x x 
H x x x 

H - HIGH voltage level 
=HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 

L - LOW voltage level 
X = Don't care 
1 =LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 
(Z) - HIGH impedance "off" state 
f - LOW-to-HIGH clock transition 
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(12) 

~ 

OUTPUTS 

Qo-a1 

L 
H 

L 
H 

(Z) 
(Z) 

OUTPUTS 

Qo-Q1 

L 
H 

(Z) 
(Z) 

--I 
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Latch/Flip-Flops FAST 74F573, 74F574 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useiul life ol the d6'1ice. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 

...... , 
PARAMETER 74F UNIT 

--t 
Vee Supply voltage -0.5 to +7.0 v , ____ 

-----------·-·-~·~---- ·---! 
V1N Input voltage -0,5 to +7.0 v 

··-·-

l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to + 5.5 v 
lour Current applied to output in LOW output state 48 mA 

........... 

TA Operating tree-air temperature range o to 70 "C 
...... - ....... !.. ... 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
HIGH-level input voltage 

V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -3 rnA 

Im LOW-level output current 24 mA 

Operating free-air temperature 0 70 oc 

C::C ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
..... T - "i 

i TEST CONDITIONS1 
74F573, 74F574 

PARAMETER UNIT 
I Min Typ2 Max 
[--------------------------+-------·-----·----- ---·---·--.. - , ...... _,,,,,,,,,, ..... ...,. ............ +-............ ..., .. -·-···-- t ...... -. --· 
I Vee= MIN, V1H =MIN, V1L =MAX, ± 10%Vcc 2.4 3 4 v 
! VoH HIGH-level output voltage loH =MAX .t 5%Vcc +--;;·:,- · 3.4 ·+ ............... +·---,·V··-.. -· 

·---------------------t---------------·---·-... +----· .. ---+ .. ·--······· --11- ......... -+.--........... , 
Vee= MIN, V1H =MIN, 101 =MAX, ± 10%Vec 0.35 
V1L =MAX 0.35 

LOW-level output voltage 
0.5 v 
. "+- ' 
0.5 v 

Vol 
±5%Vcc 

--------------------------+---·---.. -.-------·--·----· ~--.... ···-+··--............. , ...... ,,, __ ,,,,,_,, ____ I 
Input clamp voltage Vee= MIN, 11 = l1K .. 1.2 v 

- .. - .......... --~·-.. ·-.. --·+··---· .. +······ .. ---!--· .. ···· -i ------------------------>---------·------------· 

f 
1 Input current at maximum 
1 input voltage 

Vee= MAX, V1 = 7.0V 100 

+····· --1 
20 ,,A 

-0.6 mA 

·--------------------·-+--------·----·--·--·-

-~:~---:~:_;:::ii i~:~t ::::::i-t ---·--· --~-:-:-: ~;~-: -~-: ~~::~ -- - __ ,, __ ,,_ 
,,,,_____ --·---.. - - ·-·-··-- --·-· .... 

1 
Off-state output current, 

OZH HIGH-level voltage applied Vee= MAX, V1H =MIN, Vo= 2.7V 50 µA 
--------+-------------·---··--·- ·-"•··+- .. -- -~--....... ..., ............ --+-------·-

lozL 
Off-state output current, 
LOW-level voltage applied 

Vee= MAX, V1H =MIN, Vo= 0.5V 

los Short-circuit output current3 Vee= MAX, Vo= O.OV 
·-----------~---~----+----------------

~~pply current (total) 

NOTES: 

'F573 

lee2 1---- Vee= MAX 

'F574 

---- ------- - --r- ---60 

-}~~ ~:,i;t-- :; 
Dn inputs= GND 
---- - ----

--50 

y-- ··-1 
--150 

55 

86 

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

µA 
--- ~ 

m.A 

ml\ 

mA 
______ ,, 

3. Not more than one output should be shorted at a time. For testing las. 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 !ast 
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latch/Flip-Flops FAST 74F573, 74F574 

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

74F573, 74F574 

""''l 
--TA= +25°C 

TA = o to + 70°C 
PARAMETER 

TEST Vee= +5.0V 
CL= 50pF 

CONDITIONS CL= 50pF 
RL =soon 

RL= soon 

Min Typ Max Min Max ~;~ Maximum clock frequency 'F574 Waveform 6 100 70 MHz 

H Propagation delay 
'F573 Waveform 1 

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

ns 
L 

tPLH Propagation delay 
'F573 Waveform 4 

3.0 5.3 7.0 3.0 8.0 
tPHL Data to output 2.0 3.7 5.0 2.0 6.0 

ns 

trLH Propagation delay 
'F574 Waveform 6 

4.0 6.5 8.5 4.0 10.0 
trHL Clock to output 4.0 6.5 8.5 4.0 10.0 

ns 

:--
I tPZH Enable time to HIGH level 

'F573 
Waveform 2 

2.0 5.0 11.0 2.0 12.0 
'F574 2.0 9.0 11.5 2.0 12.5 

ns 
I 
r 

'F573 2.0 5.6 7.5 2.0 8.5 
I Enable time to LOW level 

'F574 
Waveform 3 

2.0 5.3 7.5 2.0 8.5 
ns 

f--- ---
'F573 2.0 4.5 6.5 2.0 7.5 

~-::~ Disable time to HIGH level 
'F574 

Waveform 2 
2.0 5.3 7.0 2.0 8.0 

ns 

'F573 2.0 3.8 5.0 2.0 6.0 i tPLZ Disable time to LOW level Waveform 3 ns 
!. 'F574 2.0 4.3 5.5 2.0 6.5 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 
~--·-··---·---·----------------~-----~---------·-- -------,-----

74F573, 74FS74 
1------------,-----------

T A = O to + 70°C 
PARAMETER 

TEST 
CONDITIONS 

TA= +25°C 
Vee= +5.0V 
CL= SOpF 
RL= soon 

CL= SOpF UNIT 
RL= soon 

1-------------t-------------t 
Min Typ Max Min Max 

f--------------------,---+------t-----+----+----+---+-------t----1 
lw(H) Latch enable pulse width 'F573 Waveform 1 6·0 6·0 
~U M M ns 

~-------------------+----+------+-----+---+-----+~-·-!------+----~ 

!s('1) Set-up time, data to latch enable 'F573 Waveform 5 2·0 2·0 
t5(L) 2.0 2.0 

r--------------------+----+------+-----t---+----r----+----+----1 
I th{H) Hold time, data to latch enable 'F573 Waveform 5 3·0 3·0 
~ th(L) 3.0 3.0 

ns 

ns 

I lw(H) Clock pulse width 'F574 Waveform 6 ?.O ?.O ns 
li---t_w(_L) ____________ -+---+-----+-6-.0-+---+----+---6-.0----t--·--+----I 
! t5 (H) 2.0 2.0 t Set-up time, data to clock 'F574 Waveform 7 

t5 (L) 2.0 2.0 

th(H) Hold time, data to clock 'F574 Waveform 7 2·0 2·0 
t0(L) 2.0 2.0 

ns 

ns 

February 1 986 6-481 
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Signetics Logic Products 

latch/Flip-Flops 

AC WAVEFORMS 

1PLH-j r----

"--------"~ VM 

1- ,, 
Waveform 1. Latch Enable To Output Delays And 

Latch Enable Pulse Width 

OE ~-:p-:-L--------{:~LZ 

Waveform 3. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

D 

Waveform 5. Data Set-up And Hold Times 

Q 

ov 

FAST 74F573, 74F574 

Waveform 2. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

Waveform 4. Propagation Delay Data To Q Oulp<Jts 

CP 

On 

Waveform 6. Clock To Output Delays And 
Clock Pulse Width 

L_ Waveform 7. Data Set-up And Hold Times 
NOTE: For ail waveforms, VM = 1.5V. 

The shaded areas indicate when the input is permitted to chang0 for predictable output performance 
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Latch/Flip-Flops 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vee 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

IPLZ closed 
lpzL closed 
All other open 

DEFINITIONS 

~7.0V 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

Preliminary Specification 

FAST 74F573, 74F574 

AMP (V) 

ov 

VM=1.5V 

Input Pulse Definition 

- INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. Rate J Pulse Width I ITLH J tTHL 

74F 3.0V l 1 MHz J 500ns I 2.5ns I 2.5ns 

-6 -
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Signetics 

Logic Products 

FEATURES 

• Multiplexed 3-State 1/0 ports for 
bus-oriented applications 

• Built-in cascading carry capability 
•Count frequency 115MHz typ 
• Supply current 100mA typ 
• Fully synchronous operation 

• U/D pin to control direction of 
counting 

• Separate pins for Master Reset 
and Synchronous Reset 

• Center power pins to reduce 
effects of package inductance 

• See 'F269 for 24-pin separate 1/0 
port version 

• See 'F779 for 16-pin version 

PIN CONFIGURATION 

August 26, 1985 

FAST 74F579 
Counter 
8-Bit .Bidirectional Binary Counter (3-State) 
Product Specification 

DESCRIPTION 
The 'F579 is a fully synchronous 8-stage 
up/down counter with multiplexed 
3-State 1/0 ports for bus-oriented appli
cations. It features a preset capability 
for programmable operation, carry look-

TYPE TYPICAL IMAX 

74F579 115MHz 

ORDERING CODE 

ahead for easy cascading and a U/D 
input to control the direction of counting. 
All state changes, except for the case of 
asynchronous reset, are initiated by the 
rising edge of the clock. 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

100mA 

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V ± 10%; TA= 0°c to +10°c 

Plastic DIP N74F579N 

Plastic SOL-20 N74F579D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 

Data Manual. 

LOGIC SYMBOL 

18 

17 

11 

CP 

CEP 

CET 

OE 

13 12 20 19 14 

PE CS MR SR UJO 

TC 

l/Oo 110, 1102 1103 IJ04 I/Os 1/05 1/07 

234578910 

Vee =Pin i6 
GND =Pin 18 and 19 

6-484 

15 

LOGIC SYMBOL (IEEE/IEC) 

SR 19 

OE 
UJD 14 

CET 17 

CeP 18 

CP 1 

[~ 

(41 

[8( 

[1~ 

[3~ 

(64[ 

(128) 

3,5,6,8CT=256 
3.5,8,SCT=O 

2 l!Oo 

3 1101 

4 l/02 

5 1103 

7 110 .. 

8 1105 

• 1106 

10 110, 

14 1C 

853-0377 80218 



Signetics Logic Products 

Counter 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

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

HIGH/LOW HIGH/LOW 

Data inputs 1.0/1.0 20µA/0.6mA 
l/Oo-1101 

150/40 3mA/24mA Data outputs 

PE Parallel enable i11pul (adive LOW) 1.0/1.0 20µA/0.6mA 

U/D Up-down count control input 1.0/1.0 20µA/0.6mA 

MR Master reset input (active LOW) 1.0/1.0 20µA/0.6mA 

SR Synchronous reset input (active LOW) 1.0/1.0 20µA/0.6mA 

CEP Count enable parallel input (active LOW) 1.0/1.0 20µA/0.6mA 

GET Count enable trickle input (active LOW) 1.0/1.0 20µA/0.6mA 

cs Chip select input (active LOW) 1.0/1.0 20µA/0.6mA 

OE Output enable input (active LOW) 1.0/1.0 20µA/0.6mA 

GP Clock pulse input (active rising edge) 1.0/1.0 20µA/0.6mA 

TC Terminal count output (active LOW) 150/33 3mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

FUNCTION TABLE 

MR SR cs PE 

x x H x 
x x L H 

x x L H 

L x x x 
H L x x 
H H L L 

H H (not LL) 

H H (not LL) 

H H (not LL) 

H H (not LL) 

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

CEP 

x 
x 
x 
x 
x 
x 
H 

x 
L 

L 

CET 

x 
x 
x 
x 
x 
x 
x 
H 

L 

L 

U/D OE ci> FUNCTION 

x x x l/Oa to I/Oh in High-Z (PE disabled) 

x H x l/Oa to I/Oh in High-Z 

x L x Flip-flop outputs appear on 1/0 lines 

x x x Asynchronous reset for all flip-flops 

x x i Synchronous reset for all flip-flops 

x x i Parallel load all flip-flops 

x x i Hold 

x x i Hold (TC held high) 

H x i Count up 

L x i Count down 

i = LOW-to-HIGH clock transition not LL means CS and PE should never both be LOW voltage 
level at the same time. 

August 26, 1985 6-485 
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Counter 

LOGIC DIAGRAM 

August 26, 1985 

a-+---.... 
a-I---+---+----------' 

Detail A 

6-486 

Product Specification 

FAST 74F579 



Signetics Logic Products Product Specification 

Counter FAST 74F579 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth 1n this table may impair the useful lite of the device. 
Unless otherwise noted these limits are over the operating tree-air temperature range.) ------ ---- -----==f~----- ------3 PARAMETER 74F UNIT 

-- - ------------------~--- -- -- ----- -------- -
Supply voltage -0 5 to + 7 O V 

- ----- - --------- - -~----- - ---------- - -- - ---- - ----
lriµut voltage -0 5 to ,. 7 O V 

- ----- ---- ---- - - --- --------- - ----- ------
111pul <..,Uf(er1t -30 to +5 mA 

Vee 

RECOMMENDED OPERATING CONDITIONS 
- ---- -------- ---------------·--~---·--;:;---------- ------

PARAMETER 1 --~~~ Norn ----;~~- UNIT 

---------------- --------·--·-
'·'"pply vo~':ll_"______________________ 4.5 5.0 ~:5 ___ f----_\/_ __ _ 
HIGl·J:ievel input volt_a(J'l___ __ r--~- _____ \/_ __ 

, _________ v __ ,L___ LC'<iV level input voltage 0.8 ___ \/__ 

-18 mA 

level output cun ent -1 mA 
---------------+-------+------------+---------------------~ 

20 mA 

'1g free~air temperature 10 oc 
--------·-- ·----- ------------------"---------·-·"--------~---------- --~-----------" 

6 
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Signetlcs Logic Products Product Specification 

Counter FAST 74F579 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
r--------- ---,-·-1 74F579 

PARAMETER TEST CONDITIONS1 UNIT 
Min Typ2 Max j 

IMR, CP 
Vee= MIN, V1L = O.OV, ±10%Vce 2.4 v 

-4 V HIGH-teve! 
V1H = 4.5V, loH = MAX ±5%Vce 2.7 I 3.4 v 

~..,,-~ .... Vee= MIN, V1L = MAX, ±10%Vcc 2.5 v 
Others 

V1H = MIN, loH = MAX ±5%Vee 2.7 3.4 v 

Vee= MIN, V1L =MAX, ±10%Vee 0.35 0.50 v 
VoL LOW-level output voltage 

V1H = MIN, loL = MAX ±5%Vee 0.35 0.50 v 
1-- --1 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
Input current at I/On Vee= MAX, V1 = 5.5V ' 1.0 mA 

11 maximum 
input voltage Others Vee= MAX, V1 = 7.0V 100 µA 

l1H 
HIGH-level input All Vee= MAX, V1 = 2.7V 20 µA 
current inputs 

!---
LOW-level input except 

Vee= MAX, V1=0.5V -0.6 mA l1L current I/On 

loZH 
Off-state current 
HIGH-level voltage Vee= MAX, V1H =MIN, V1 = 2.7V 70 µA 

+l1H applied 

Off-state current 
I/On 

lozL LOW-level voltage Vee= MAX, V1H = MIN, V1 = 0.5V -600 µA 
+l1L applied 

los Short-circuit output current3 Vee= MAX -60 -BO -150 mA 
r--:-:--- --i 

~--i 95 135 mA 

Ice Supply current (total) ~ Vee= MAX 105 145 mAJ 

leez 105 150 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee~ 5V, T v 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-andwhold 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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Sigr~etics Logic Products Product Specification 

Counter FAST 74F579 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

PA.RAME'fER 

IMAX Maximum clock frequency 

Propagation Delay 
CP to I/On 

tpu-, Propa~1ation Delay 
tPHL CP to TC 

NOTE· 

Propagation Delay 
U/D to 

Propagation Delay 
CET to TC 
Pt opagation Del~y 
MR to I/On 

Output Enable Time to Higl·• 
or LOW level CSFE to I/On 

Output Disable Time from High 
o' LOW level CS, PE to I/On 

Output Enable Time to HIGH or 
LOW level OE tol/On 

Subtrnct 0. 'ns fr,Jm rnii1!rr1um values tor SO package. 

AC S!"'.f·UP REQUIREMENTS 

PARAMETER 

Set-ur rime, HIGH or LOW 
I/On to CP 

Hold time, HIGI I or LOW 
I/On to CP 

Set-up time, HIGH or LOW 
PE,SF1 or CS to CP 

Hold time, HIGH or LOW 
PE, SR or cs to CP 

Set-up time, HIGH or LOW 
CET or CEP to CP 

Hold time, HIGH or 1.CJW 
CET or CEF' to CP 

1935 

App Note 202, "Testing and Specifying FAST Logic.") 

TEST CONDITIONS 

----~ .. 

Waveform 1 

Waveform 1 
---

Waveform 1 

Waveform 1 

Waveform 1 
---t--

Waveform 2 
------

Waveform 3 
Waveform 4 

---·-·-
Waveform 3 
Waveform 4 

--------
Waveform 3 
Waveform 4 

------· 

Waveform 3 
Waveform 4 

-----· 

TEST CONDITIONS 

Min 

100 

5.0 
5.0 

5.5 
5.5 

3.5 
4.5 

3.5 
3.5 

5.0 

6.0 
6.5 

3.0 
6.5 

4.0 
6.5 

1.0 
2.5 

TA= +25°C 
Vee= +5.0V 
CL= SOpF 
RL= soon 

Typ 

115 

I 7.5 
7.5 

7.5 
7.5 

5.5 
6.5 

5.5 
6.0 

7.0 

8.0 
9.0 

6.0 
8.5 

6.5 
8.5 

2.5 
5.0 

TA= +25°C 
Vee= +5.0V 
CL= SOpF 
RL =soon 

-
74F579 

Max 

10.5 
10.5 

10.0 
10.0 

8.0 
8.0 

7.0 
8.0 

9.0 

10.5 
10.5 

7.5 
9.5 

8.5 
9.5 

4.0 
7.0 

74F579 

TA= 0°C to +70°C 
Vee= +S.OV ± 10% 

CL= 50pF 
RL= soon 

Min Max 

80 

5.0 11.5 
5.0 11.5 

5.0 11.0 
5.0 11.0 

3.5 9.0 
4.5 9.0 

3.5 8.5 
3.5 8.5 

5.0 10.0 

6.0 11.5 
6.0 11.5 

3.0 9.0 
6.0 11.0 

4.0 9.5 
5.0 10.5 

1.0 5.5 
2.5 8.0 

TA= 0°c to +70°C 
Vee= +5.0V ± 10% 

CL= SOpF 
RL =soon 

f--------------1----
Min Typ 

- - --------·---+----+----+-

Waveform 5 

Waveform 5 

Waveform 5 

Waveform 5 

3.0 
3.0 

0 
0 

9.5 
9.5 

0 
0 

Max 

---~---·-·--- .. ~·--f-----+-----l---+--

Waveform 5 

Waveform 5 

5.0 
9.0 

0 
0 

Waveform 4.5 
------------+----+---·-+-
Waveform 2 3.0 ----'-

Min Max 

4.0 
4.0 

0 
0 

10.0 
10.0 

0 
0 

-----
5.5 
10.5 

0 
0 

6.0 

3.0 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
----1 

ns 

UNIT 

ns 

ns 

ns 

ns 
--

_:"~ 
ns 

ns 

ns 

4.5 
---~--------+-----+-- 1---

4_.o_~ __ J__ ___ ~----~---~ Waveform 2 ns 

6-489 
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Signetics Logic Products 

Counter 

AC WAVEFORMS 

Waveform 1. Clock To Output Delays, Clock Pulse Width, 
And Maximum Clock Frequency 

OE, PE, Ci ... VM 

lpzH}yll _[_ VoH-0.3V lpHz~ 
I/On 

Waveform 3. 3·State Enable Time To HIGH Level 
And Disable Time From HIGH Level 

I/On, PE, 
Sil, cs, 

ov 

CET,CEP .IJ.ll.""l:IA..~~~-"'f"'~ 

CP 

Product Specification 

FAST 74F579 

Waveform 2. Master Reset Pulse Width, Master Reset To 
Output Delay And Master Reset To Clock Recovery Time 

oe, PE, cs -i-•11 
tpzL- {:~LZ 

I/On ... 

Waveform 4. 3-State Enable Time To LOW Level 
And Disable Time From LOW Level 

3.SV 

Waveform 5. Data Set-up And Hold Times -
NOTE: For all waveforms, VM"" i.5V. 

The shaded areas indicate when the input is permitted to change for predictable performance. 
~----
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Counter 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vee 

R, 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLz closed 
tpzL closed 
All other open 

DEFINITIONS 

t._., 7.0V 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

Product Specification 

FAST 74F579 

AMP(V) 

___.j 1-- tTHL(lfi ITLH(lrl--J 

ITHL(lt) ITLH(lr) 

ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l tTLH l ITHL 

74F 3.0V l 1MHz l 500ns 12.snsl 2.5ns 

6-491 
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Logic Products 

'F582 FEATURES 
• Performs four BCD functions 
• P and G outputs for high-speed 

expansion 
• Add/Subtract delay 22ns max 
• Look-ahead delay 15.Sns max 
• Supply current 85mA max 
• 24 pin 300mil Slim DIP package 

'F583 FEATURES 
• Adds two decimal numbers 
• Full Internal look-ahead 
• Fast ripple carry for economical 

expansion 
•Sum output delay 16.Sns max 
• Ripple carry delay 8.5ns max 
• Input to ripple delay 14.0ns max 
• Supply current 60mA max 

DESCRIPTION 
The 'F582 Binary Coded Decimal (BCD) 
Arithmetic Logic Unit (ALU) is a 24-pin 
expandable unit that performs addition, 
subtraction, comparison of two numbers, 
and binary to BCD conversion. 

The 'F582 input and output logic in
cludes a Carry/Borrow which is generat
ed internally in the look-ahead mode, 
allowing BCD arithmetic to be computed 
directly. For more than one BCD de
cade, the Carry/Borrow term may ripple 
between 'F582s. 

When A/S is LOW, BCD addition is 
performed (A + B + C/B = F). If an input 
is greater than 9, binary to BCD conver
sion results at the output. 

When A/S is HIGH, subtraction is per
formed. If the C/B is LOW, then the 
subtraction is accomplished by internally 
computing the nine's complement addi
tion of two BCD numbers (A - B - 1 = F). 
When C/B is HIGH, the difference of the 

FAST 7 4F582, 7 4F583 
BCD Arithmetic Logic Unit/BCD 
Adder 
4-Blt BCD Arithmetic Logic Unit 
4-Bit BCD Adder 
Preliminary Specification 

TYPE 
TYPICAL PROPAGATION I TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F582 17.Sns 55mA 

74F583 12.0ns 40mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 5%; TA= o•c to +70°c 

Plastic DIP N74F582N 

Plastic SOL-24 N74F582D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP 
2. 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 
74F (U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Ao-As A operand inputs 1.0/2.0 20µA/1.2mA 

Bo B operand input 1.0/1.0 20µA/0.6mA 

81 B operand input 1.0/5.0 20µA/3.0mA 

82 B operand input 1.0/3.0 20µA/1.8mA 

'F582 Bs B operand input 1.0/2.0 20µA/1.2mA 

A/S Add/subtract input 1.0/3.0 20µA/1.8mA 

C/B Carry/borrow input 1.0/2.3 20µA/1.4mA 

Cl Carry/borrow output 50/33 1.0mA/20mA 
Bn+4 

p Carry propagate output 50/33 1.0mA/20mA 

G Carry generate output 50/33 1.0mA/20mA 

A=B Comparator output OC*/33 OC*/20mA 

Fo-Fs Outputs 50/33 1.0mA/20mA 

Ao-As A operand inputs 1.0/2.0 20µA/1.2mA 

Bo-Bs B operand inputs 1.0/2.0 20µA/1.2mA 

'F583 Cn Carry input 1.0/1.0 20µA/0.6mA 

So-Ss Sum outputs 1.0/33 20µA/20mA 

Cn Carry output 1.0/1.0 20µA/0.6mA 

two numbers is figured as A - F = F. For NOTE: 
A is greater than or equal to B, the BCD One (1.0) FAST Unit Load is defined as: 2oµA in the HIGH state and 0.6mA in the LOW state. 

difference appears at the output F in its 
true form. If A is less than B and C/B is 
LOW, the nine's complement of the true 
form appears at the output F. 
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Signetlcs Logic Products 

BCD Arithmetic Logic Unit/BCD Adder 

PIN CONFIGURATION LOGIC SYMBOL 

'F582 'F582 

19 18 20 22 21 1 4 3 

Ao Bo A1 a, A2 82 Aa 83 

A/S C/iin+4 8 
A= B 10 

G 6 
C/in P 7 

17 16 13 14 

PIN CONFIGURATION LOGIC SYMBOL 

'F583 'F583 

13 12 14 1 15 2 4 3 

A.,B0 A1 B1 A,B2 A,&, 

Cn Cn+4 

s, s, s. s, 

11 10 

February 1986 6-493 
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FAST 7 4F582, 7 4F583 

LOGIC SYMBOL (IEEE/IEC) 

'F582 

ALU 
(BCD] 

EN C0/80 

CG 
10 

C1.'B1 co 
P•QQ 

16 

13 

14 

LOGIC SYMBOL (IEEE/IEC) 

'F583 

;!;[BCOJ 

(11) 

(10) 

(9) 

(7) 

(5] Cl co (&) 

6 
~ 



Signetics Logic Products 

BCD Arithmetic Logic Unit/BCD Adder 

DESCRIPTION (Continued) 
As long as A is less than B, an active LOW 
borrow is also generated. The 'F582 also 
performs binary to BCD conversion. For in
puts between 10 and 15, binary to BCD 
conversion occurs by grounding one set of 
inputs, A or B, and applying the binary num
ber to the other set of inputs. This will 
generate a carry term to the next decade. 

LOGIC DIAGRAM FOR 'F582 

•,~~~-+-~~~~~~ 

A/S _...,'>c,.___. 

•• 

A,~~~~-==-~~~µ 
•,~~~~~~~~~ ...... 
•,~~~~~~~~~o---t.._.; 

February 1986 

The 'F583 4-bit coded (BCD) full adder per
forms the addition of two decimal numbers 
(Ao - A3, Bo - B3)- The look-ahead generates 
BCD carry terms internally, allowing the 'F583 
to then do BCD addition correctly. For BCD 
numbers 0 through 9 at A and B inputs, the 
BCD sum forms at the output. 

In the addition of two BCD numbers totalling a 
number greater than 9, a valid BCD number 
and a carry will result. For input values larger 

6-494 

Preliminary Specification 

FAST 7 4F582, 7 4F583 

than 9, the number is converted from binary 
to BCD. Binary to BCD conversion occurs by 
grounding one set of inputs, An or Bn, and 
applying a 4-bit binary number to the other set 
of inputs. If the input is between O and 9, a 
BCD number occurs at the output. If the 
binary input falls between 1 O and 15, a carry 
term is generated. Both the carry term and 
the sum are the BCD equivalent of the binary 
input. Converting binary numbers greater than 
16 may be achieved by cascading 'F583s. 

A=B 



Slgnetlcs Logic Products Preliminary Specification 

BCD Arithmetic Logic Unit/BCD Adder FAST 7 4F582, 7 4F583 

LOGIC DIAGRAM FOR 'F583 

D-So 
Bo 

Ao 
s, 

a, 

A, 

a, 

A, 
s, 

a, 

s, 

= 
A, 6 
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Signetlcs Logic Products Preliminary Specification 

BCD Arithmetic Logic Unit/BCD Adder FAST 7 4F582, 7 4F583 

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

PARAMETER _ _, 
Vee Supply voltage --V1N Input voltage 

i1N input current 

VouT Voltage applied to output in HIGH output state 
----

louT Current applied to output in LOW output state 
---·-

TA Operating free-air temperature range 
-

Unless otherwise noted these limits are over th.--:=:~:,..., f "':•~) l 
-0.5 to + 7.0 V 

-~-~o~_?._.o __ ~-·- v- _ 

~~::J=_; I 
RECOMMENDED OPERATING CONDITIONS 
-----------------------------

PARAMETER 

-----------------·-------------
Supply voltage 

1-----------------------------
HIGH-level input voltage 
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Signetics Logic Products Preliminary Specification 

BCD Arithmetic Logic Unit/BCD Adder FAST 7 4F582, 7 4F583 

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

,------~A~=~ET:~ -··--------
Min Typ2 Max 

~-I--·-· HIGH-level ~utput-[ A= B 
I OH current only 

-+-----

-~::;·C~::ITIONS1 ---,--74F582, 74F;;--- UNIT~ 

1~;~- ---==~~~~~:~ v:::ge ------

~ LOW-level output voltage 

f~-- Input clamp voltage 

Input current at maximum 
input voltage 

---------·--------
11H HIGH-level input current 

l1L LOW-level input current 

lozH 

lozL 

Off-state output current, 
HIGH-level voltage applied 

Off-state output current, 
LOW-level voltage 'applied 

>--------

las 
Short-circuit output 
current3 

Ice Supply current (total) 

except 
A=B 

lceH 

leeL 

leez 

Vee= MIN, V1L =MAX, V1H =MIN, VQH =MAX 250 µA 

·--Vee= MIN,~= MAX,-------,--~ 10%Vee 2.5 v~v j_ 
V1H =MIN, loH =MAX ± 5%Vee 2.7 3.4 

Vee= MIN, V1L =MAX, t-:~%Vee __ +-------+ 0.35 0-50 
V1H =MIN, IQL =MAX ± 5%Vee 0.35 0.50 

-----------------· L. -·-----+--- --- +-----+---+-
Vee= MIN, 11 = l1K -0.73 -1.2 v 

---j 

Vee= MAX, V1 = 7.0V 100 µA 

----------+----I --- --- t------1 
Vee= MAX, V1 = 2.7V 20 µA 

----- - -- --- -t--- t-----+----l 

+-__ v_ee_=_M_A_x_,_v_1_=_0._5_v ______________ ·- -0.4 -0.6 mA 

Vee= MAX, V1H =MIN, Vo= 2.7V 50 µA 

--, 
Vee= MAX, V1H '"MIN, Vo= 0.5V -50 µA 

----r-----1 ---

Vee= MAX -75 -250 mA 

----------- ~----------1 ---+---~ 
40 60 mA 

--- -
60 90 mA 

t-- -- - -- ---- , 
Vee= MAX 

~---------------~-----"-- --- - ---- ------------ --~ 
__ _J__~-~~ _ _'__"__A _J 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions tor the applicabie type. 
2. All typical values are at Vee= 5V, TA= 25°C 
3. Not more than one output should be shorted at a time. For testing 105, 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 ch:p temperature 
well above normal and thereby cause invalid readings in other parameter tests. ln any sequence of parameter tests, los tests should be performed last 
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Signetics Logic Products Preliminary Specification 

BCD Arithmetic Logic Unit/BCD Adder FAST 7 4F582, 7 4F583 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic".) 

74F582 

""'l 
TEST 

TA= +25°C TA= 0°c to +70°C 
PARAMETER 

CONDITIONS 
Vee= +5.0V Vee= +s.ov ± 10% 

CL~ 50pF, RL ~soon Cc = 5QpF, Re = 5QQQ 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.5 17.5 22.0 2.5 23.0 

tPHL An or Bn to Fn 2.5 17.5 22.0 2.5 23.0 
ns 

--
tPLH Propagation delay 

Waveform 1 
4.0 17.0 21.5 4.0 22.5 

tPHL An or Bn to C/Bn + 4 4.0 12.5 16.0 4.0 17.0 
ns 

tPLH Propagation delay 
Waveform 1 

4.0 6.5 8.5 4.0 9.5 

tPHL C/Bn to C/Bn + 4 2.5 4.5 6.0 2.5 7.0 
ns 

--
tPLH Propagation delay 

Waveform 1 
8.0 19.0 24.0 8.0 25.0 

tPHL An or Bn to A ~ B 8.0 17.0 21.5 8.0 22.5 
ns 

tPLH Propagation delay 
Waveform 2 

4.0 12.0 15.5 4.0 16.5 

tPHL An or Bn to G or P 4.0 12.0 15.5 4.0 16.5 
ns 

tPLH 
Propagation delay 

Waveform 3 2.5 21.0 27.0 2.5 28.0 ns 
A/S to Fn 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic".) 

74F583 

TEST 
TA= +25°C TA= 0°C to +70°C 

PARAMETER 
CONDITIONS 

Vee= +5.0V Vee=+ 5.0V ± 10% UNIT 
CL= 50pF, RL =soon CL= 50pF, RL = soon 

Min Typ Max Min Max 
--1 

tPLH Propagation delay 
Waveform 3 

2.5 13.0 16.5 2.5 17.5 

tPHL An or Bn to Sn 2.5 11.0 14.0 2.5 15.0 
ns 

tPLH Propagation delay 
Waveform 1 

2.5 6.5 8.5 2.5 9.5 

tPHL An or Bn + 4 2.5 5.0 6.5 2.5 7.5 
ns 

tpLH Propagation delay 
Waveform 1 

4.0 11.0 14.0 4.0 15.0 
tPHL An or Bn to Cn + 4 4.0 8.0 10.5 4.0 11.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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BCD Arithmetic Logic Unit /BCD Adder FAST 7 4F582, 7 4F583 

AC WAVEFORMS 

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

A/S ~v-M ____________ __,~v_M ______________ _ 

---~_::_~-}. C::::~_VM ____ _ 
Sn Fn 

Waveform 3. Propagation Delay Operands To Sum Output And Add/Subtract To Output 
NOTE: For all waveforms, VM = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Your 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l tTLH l tTHL 

74F 3.0V l 1 MHz l 500ns I 2.5nsJ 2.5ns 

6-499 
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Signetics 

Logic Products 

FEATURES 
• High impedance NPN base input 

for reduced loading (70µA in 
HIGH and LOW states) 

• Non-inverting buffers 

• Bidirectional data path 

• B outputs sink 48mA, source 
15mA 

DESCRIPTION 
The 'F588 contains eight non-inverting 
bidirectional buffers with 3-State outputs 
and is intended for bus-oriented applica
tions. The B ports have termination re
sistors as specified in the IEEE-488 
specifications. Current sinking capability 
is 20mA at the A ports and 48mA at the 
B ports. The Transmit/Receive (T /R) 
input determines the direction of data 
flow through the bidirectional transceiv
er. Transmit (active-HIGH) enables data 
from A ports to B ports; Receive (active
LOW) enables data from B ports to A 
ports. The Output Enable input, when 
HIGH, disables both A and B ports by 
placing them in a high impedance condi
tion. 

PIN CONFIGURATION 

August 26, 1985 

FAST 74F588 
Transceiver 
Octal Bidirectional Transceiver With IEEE-488 
Termination Resistors (3-State Inputs and Outputs) 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F588 4.0ns 96mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vcc=sv ±10%; TA=o·c to +10°c 

Plastic DIP N74F588N 

Plastic SOL-20 N74F588D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Ao-A7 Port A data inputs 3.5/0.115 70µA/70µA 

80-87 Port 8 data inputs •T/5.33 •T/3.2mA 

T/R Transmit/receive input 2.0/0.067 40µA/40µA 

OE 
Output enable input 

2.0/0.067 40µA/40µA 
(activo LOW) 

Ao-A1 Port I'. data outputs 150/40 3mA/24mA 

80-87 Port 8 data outputs 750/106.7 15mA/64mA 

NOTES: 
1. One (1.0) FAST unit load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 
2. "T =Resistance Termination per IEEE-488 Standard. 

LOGIC SYMBOL 

11 

12345878 

Ao A, Ao"3As As A,iA; 
OE 

T/11 
Bo 81 82 83 84 85 Be 87 

19 18 17 18 15 14 13 12 

Vee =Pin 20 
GND= Pin 10 

6-500 
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Signetics Logic Products 

Transceiver 

Q) , ® No-load voltage 
® Clamp diode 
©,@l1L 
@, <!J l1H 

B Port Input Characteristics with T /R LOW 

LOGIC DIAGRAM 

August 26, 1985 

Bo 
(19) 

a, 
{18) 

82 
(17) 

6-501 

83 
(16) 

84 
(15) 

Product Specification 

FAST 74F588 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

OE T/R 

L L Bus B data to bus A 
L H Bus A data to bus B 
1-1 x Hi him g 

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

85 
(14) 

Bo 
(13) 

n peda ce 

87 
(12) 

~ 
I 
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Signetics Logic Products Product Specification 

Transceiver FAST 74F588 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +5.5 v 

l Ao-A7 48 mA 
lour Current applied to output in LOW output state 

Bo-By 128 mA 

TA Operating free-air temperature range Oto 70 "C 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.50 5.0 5.50 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

Ao-A7 -3 mA 
loH HIGH-level output current 

Bo-By -15 mA 

Ao-A7 24 mA 
loL LOW-level output current 

Bo-By 64 mA 

TA Operating free-air temperature 0 70 "C 
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Signetics Logic Products Product Specification 

Transceiver FAST 74F588 

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

74F588 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Ao-A7 ± 10%Vcc 2.4 v 
Vee= MIN, loH = -3mA 

HIGH-level Bo-B7 
V1L =MAX, ±5%Ve;c 2.7 3.4 v 

VoH output voltage V1H =MIN, ± 10%Vcc 2.0 v 
Bo-87 OE= O.OV loH=-15mA 

±5%Vcc 2.0 v 
±10%Vcc 0.35 0.50 v 

Ao-A7 Vee= MIN, loL = 24mA 
LOW-level V1L =MAX, ±5%Vcc 0.35 0.50 v 

Vol output voltage V1H =MIN, loL = 48mA ± 10%Vcc 0.40 0.55 v 
80-87 OE= O.OV 

loL = 64mA ± 5%Vcc 0.40 0.55 v 
VNL No load voltage 80-87 louT = OmA, T /R = o.ov 2.5 3.7 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

Input current at Ao-A7 Vee= 5.5V, V1 = 5.5V 10 mA 
11 maximum input voltage OE, T/R Vee= o.ov. V1 = 7.0V 100 µA 

l1H HIGH-level input current OE, T/R Vee= MAX, V1 = 2.7V 40 µA 

l1L LOW-level input current OE, T/R Vee= MAX, V1 = 0.5V -40 µA 

lozH Off-state current, 
Ao-A1 Vee= MAX, V1 = 2.7V, T /R = 4.5V 70 µA 

+l1H HIGH-level voltage applied 

lozL Off-state current, 
Ao-A7 Vee= MAX, V1 = 0.5V, T /R = 4.5V -70 µA 

+l1L LOW-level voltage applied 

lozH Off-state current, Vee= MAX, V1 = 5.0V, T /R = O.OV 0.7 mA 

+l1H HIGH-level voltage applied 80-87 
Vee= MAX, V1=5.5V, T/R = o.ov 2.5 mA 

lozL Off-s1ate current 
80-87 Vee= MAX, V1 = 0.4V, T /R = O.OV -1.3 -3.2 mA 

+l1L LOW-level voltage applied 

Short-circuit Ao-A7 -60 -150 mA 
los output current3 Vcc=MAX 

80-87 -100 -225 mA 

lccH An= T/R =HIGH; OE= O.OV 82 100 mA 

Ice 
Supply current 

lccL Vee= MAX An= OE= LOW; T/R = 4.5V 110 135 mA 
(total) 

lccz OE= 4.5V 95 125 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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 H1GH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 
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Signetics Logic Products Product Specification 

Transceiver FAST 74F588 

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

r - ........ ~----1,,ST CONDITIONS TA= + 250c 

I '"'~ '""""."'"'' 
1 

w-••m , :•; '~ ~~ '' : ~: 
tPHL An to Bn. Bn to An 2.5 4.5 7.0 2.0 7.5 

74F588 

Max 

TA= 0°c to +70°c 
Vee=+ 5.0V ± 10% 

CL= 50pF 
RL=500!1 

UNIT 

ns 

r----------·------t------·-- ·----- -----·~ ----+-----+-----t----t 
tpzH Output enable time Waveform 2 5.5 7.5 10.0 5.5 11.0 
tpzL to HIGH or LOW level Waveform 3 5.0 7.5 9.5 5.0 10.0 

ns 

r--------------·--·-r--·----··---------+-·----t-·--·-+-------t-----+-----< 

tpLz from HIGH or LOW level Waveform 3 2.5 4.0 7.0 2.5 7.5 
ns I tpHz Output disable time Waveform 2 2.5 4.5 7.0 2.5 8.0 

~---------------~-----~·~-----1-·----~---~---~----~---·-~--~ 
NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

AIB~ 

B/A~ 

OE, T/R 

A or B 

v .. VM 

IPZH)VM 1PHZtf: ~VoH-0.3V 

ov 

Waveform 1. For Non-Inverting Outputs Waveform 2. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

August 26, 1985 

OE. T/R '-'"------{v" 
~tpzL- ipLZ 

A or B ... 

Waveform 3. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.5V. 
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FAST 74F588 

AMP (VJ 

i--tTHLltfl ITLH(lr) 

ITHL(I!) 

•

- ITLH(lr) 

90% 
POSITIV 

PULSE10%"ft: _______ -tw--------~ ov 

6-505 

VM=1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

1MHz 

Pulse Width 

500ns 
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Logic Products 

FEATURES 
• High impedance NPN base input 

for reduced loading (20µA in 
HIGH and LOW states) 

• 8-bit serial-in, parallel-out shift 
register with storage 

• 3-State outputs 
• Shift register has direct clear 

• Guaranteed shift frequency - DC 
to 120MHz 

DESCRIPTION 
This device contains an 8-bit serial-in, 
parallel-out shift register that feeds an 8-
bit D-type storage register. The storage 
register has parallel 3-State outputs. 
Separate clocks are provided for both 
the shift register and the storage regis
ter. The shift register has a direct over
riding clear, Serial input and Serial out
put pins for cascading. 

Both the shift register and storage regis
ter clocks are positive edge-triggered. If 
the user wishes to connect both clocks 
together, the shift register state will al
ways be one clock pulse ahead of the 
storage register. 

PIN CONFIGURATION 

February 1986 

Os 

CiE 

STCP 

SHCP 

Mil 

FAST 74F595 
8-Bit Shift Register 
8-Bit Shift Register with Output Latches (3-State) 
Preliminary Specification 

TYPE TYPICAL fi'liAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F595 120MHz 75mA 

ORDERING CODE 

COMMERCIAL RANGE PACKAGES 
Vee= 5V ± 10%; TA= 0°C to +70°C 

Plastic DIP N74F595N 

Plastic S0-16 N74F595D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

Ds Serial data input 1.0/0.033 20µA/20µA 

SHCP Shift register clock pulse input 1.0/0.033 20µA/20µA 

STCP Storage register clock pulse input 1.0/0.033 20µA/20µA 

MR Master reset input 1.0/1.0 20µA/0.6mA (Active LOW) 

OE Output enable input 1.0/1 .0 20µA/0.6mA (Active LOW) 

Os Serial expansion output 50/33 1.0mA/20mA 

Oo-07 Data outputs 150/33 3.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

13 

12 

11 

10 

14 

15 1 2 3 4 5 6 7 
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Signetics Logic Products Preliminary Specification 

8-Bit Shift Register FAST 74F595 

LOGIC DIAGRAM 

6 
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Signetics Logic Products Preliminary Specification 

8-Bit Shift Register FAST 74F595 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l!N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +5.5 v 
lour Current applied to output in LOW output state 40 mA 

f--
TA Operating free-air temperature range o to 70 "C 

RECOMMENDED OPERATING corAiUIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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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8-Bit Shift Register FAST 74F595 

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

74F595 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, v,L =MAX, ± 10%Vcc 2.4 v 
VoH HIGH-level output voltage 

v,H =MIN, loH =MAX ± 5%Vcc 2.7 3.4 v 
;--- -·-~~ 

Vee= MIN, v,L =MAX, ± 10%Vcc 0.35 0.50 v 
Vol LOW-level output voltage 

v,H = MIN, loL = MAX ± 5%Vcc 0.35 0.50 v 

V1K Input clamp voltage Vee= MIN, 1, = l1K -0.73 -1.2 v 

1, 
Input current at maximum 

Vee= MAX, v, = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, v, = 2.7V 20 µA 

LOW-level input current 1 Others -20 µA 
l1L Vee= MAX, v, = 0.5V 

MR & OE -0.6 mA 

lozH 
Off-state output current, 

Vee= MAX, v,H =MIN, Vo= 2.7V 2 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, v,H =MIN, Vo= 0.5V -2 -50 µA 
LOW-level voltage applied 

las Short-circuit output current3 Vee= MAX -60 -80 -150 mA 

leeH Outputs HIGH 60 75 mA 

Ice Supply current (total) leeL Vee= MAX Outputs LOW 70 85 mA 

lccz Outputs OFF 80 95 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 10s, 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, las tests should be performed last. 
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Signetics Logic Products Preliminary Specification 

8-Bit Shift Register FAST 74F595 

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

74F595 

~~I TEST 
TA= +25°c TA= o•c to +70°c 

PARAMETER 
CONDITIONS 

Vee= +5.0V Vee= +5.0V ± 10% 
CL = 50pF, RL = 500.12 CL= 50pF, RL = 500.Q 

---

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 100 120 80 MHz 

tpLH Propagation delay 
Waveform 1 

4.0 6.5 8.5 4.0 9.5 
tPHL SHCP to 0 8 4.0 7.0 9.0 4.0 10.5 

ns 

---
tPLH Propagation delay 

Waveform 1 
4.0 6.5 8.5 4.0 9.5 

tPHL STCP to Oo-Oa 4.0 7.0 9.0 4.0 10.5 
ns 

·-····---t----
tPLH Propagation delay 

Waveform 3 4.0 7.0 9.0 4.0 10.5 ns 
tPHL MR to 0 8 

-
tpzH Output enable time Waveform 5 2.0 6.5 8.0 2.0 9.5 
tpzL to HIGH or LOW level Waveform 6 2.0 5.5 7.0 2.0 8.0 

ns 

tpHz Output disable time Waveform 5 2.0 5.5 7.0 2.0 8.5 
ns 

tpLz from HIGH or LOW level Waveform 6 2.0 5.5 7.0 2.0 9.0 
-~ 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F595 

TEST 
TA= +25°c TA= o·c to +10°c 

PARAMETER 
CONDITIONS 

Vee= +5.0V Vee= +5.0V ± 10% UNIT 
CL = 50pF, RL = 500.12 CL = 50pF, RL = 500.12 

Min Typ Max Min Max 

ts(H) Set-up time, 
Waveform 2 

3.0 3.0 ns 
t8 (L) 0 8 to SHCP 3.0 3.0 ns 

----·-· 
th(H) Hold time, 

Waveform 2 
1.0 1.0 ns 

th(L) Ds to SHCP 1.0 1.0 ns -, 
ts(H) Set-up time, MR to SHCP Waveform 2 6.0 7.0 ns 

ts(L) Set-up time, MR to STCP Waveform 4 5.0 6.0 ns 
--t------

ts(L) Set-up time, SHCP to STCP Waveform 4 6.0 6.0 ns 

tw(H) Pulse width 
Waveform 1 

4.0 4.0 ns 
tw(L) SHCP 5.0 5.0 ns 

tw(H) Pulse width 
Waveform 1 

4.0 4.0 ns 
tw(L) STCP 5.0 5.0 ns 
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Signetics Logic Products 

8-Bit Shift Register 

AC WAVEFORMS 

STCP 
SHCP 

Waveform 1. Clock To Output Delays, Clock Pulse Width, 
And Maximum Clock Frequency 

Waveform 3. Master Reset To Serial Expansion Output 

'•zHI .vM '•HZ~ 
,-------- _[_VOH-0.3V 

ov 

Waveform 5. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

Preliminary Specification 

FAST 74F595 

Mii 
o,~~l......~~....l.:µ::~~~~1!f//I) 

SHCP 

Waveform 2. Data Set-up And Hold Times 

Waveform 4. Data Set-up And Hold Times 

Waveform 6. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Signetics Logic Products 

8-Bit Shift Register 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vee 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST 

lpLZ 
tpzL 

All other 

DEFINITIONS 

SWITCH 

closed 
closed 
open 

'L..o1.ov 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

L____ of pulse generators. 

February 1986 

Preliminary Specification 

ITHL(lf) 

ITLH(tr) 

ITLH(lri--f 

ITHL(lf) 

>-------tw-----

VM"' 1.5V 

Input Pulse Definitions 

FAST 74F595 

ov 

,------,---------------·---
INPUT PULSE REQUIREMENTS 
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Signetics 

Logic Products 

FEATURES 
• High impedance NPN Base inputs 

for reduced loading (20µA in 
HIGH and LOW states 

• 8-bit Parallel Storage Register 
inputs 

• Shift Register has Direct 
Overriding Load and Clear 

• Guaranteed Shift Frequency 

DESCRIPTION 
The 'F597 consists of an 8-bit storage 
register feeding a parallel-in, serial-out 8-
bit shift register. The storage register 
"Ind shift register have separate positive
edge triggered clocks. The shift register 
also has direct load (from storage) and 
clear inputs. 

PIN CONFIGURATION 

February 1986 

FAST 74F597 
8-Bit Shift Register 
8-Bit Shift Register with Input Latches (3-State) 
Preliminary Specification 

TYPE TYPICAL fMAX 

74F597 120MHz 

ORDERING CODE 

PACKAGES 

Plastic DIP 

Plastic S0-16 

NOTES: 

""'CA< '""" """"'"' d (TOTAL) 

46mA 

COMMERCIAL RANGE 
Vee= sv ± 10%; TA= o•c to +10°c 

N74F597N 

N74F597D 

1. SO package is surface.mounted micro-miniature DIP. 
2. 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 
74F (U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

o. Serial data input 1/0.033 20µA/20µA 

Do-D1 Parallel data inputs 1/0.033 20µA/20µA 

SHCP Shift register clock input 1/0.033 20µA/20µA 
·- -

STCP Storage register clock input 1/0.033 20µA/20µA 

SL Serial load enable input 1/0.033 20µA/20':'~ 

MR Master reset input 1/0.033 20µA/20µA 
--t----

Q Serial data output 55/33 3.0mA/20mA 
---'------

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

18 17 1 2 3 4 5 8 7 8 

Dso Ds1 l/Oo 1/0. 1/04 l/Ds 

Vee =Pin ~6 
GND• Pin 8 

1/0, 1/0, l/Ds 1/07 

11 
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Signetics Logic Products Preliminary Specification 

8-Bit Shift Register FAST 74F597 

LOGIC DIAGRAM 

SHR~(10_)~~~~~~~~~~~~~~ 

SHCP~~~~~~~~~~~~~il--~~~~ 
SHL~(l~~~~~~~~~~--, l 
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Signetics Logic Products Preliminary Specification 

8-Bit Shift Register FAST 74F597 

TYPICAL TIMING DIAGRAM 

SHCI' 

STCP 

February 1986 

o, 

Do WI"//~ l1$#$111/IMJ!l/WJ&fW?1(0W'$/§/P;//$J;J;/j 

0 • W $/IA Wffi/WWI ;Jt11&&o/;B1U{?l!Pl!Pt ffe/lffe/IP JI Jim 
°' W§;JJIJJ w !l/WJJ Plm!l!Wm Jlm?HHB?0' // ;/0/!;//$ ;//$;ff~ 

°'Whim A f!I $ 11/Jl;//;/ffi1$#);1//#Z:4B//j%1;1////&f /J#JJ Pl 
0• WJ&'IPA WllllP#J//P//$MWJl~z-f H1f$$//$#$/lm//tffi 
0 • wmtt/1 twW1m&/W!mm£11?+!!1}w;1111d'1//Mlm!"m 

°' iW#/$A f!!JhW/Jll&m/1!$/!d#Z:4H2!/$$$$J///#$/fl 

°' W!!ffi/hl Wl/jJftffi01JhW#P&1dfB{;;"f/1$M P Pllm!P $ M 
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Signeiics Logic Products Preliminary Specification 

8~Bit Shift Register FAST 74F597 

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

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

PARAMETER ' 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 v 
V1N Input voltage -0.5 to + 7.0 v 
l1N input current -30 to + i mA 

Vour Voltage applied to output in HIGH output state I -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range l Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 

Min 
UNIT PARAMETER l Norn Max 

f--
Vee Supply voltage 5.5 4.5 5.0 v 
V1H HIGH-level input voltage 2.0 v 

0.8 v V1L LOW-level input voltage 
-~-~~~~~~~~~~~~---~~~~___,r-~~~-+-~~~___,~~~·--+-----~~-

l1K Input clamp current - 18 mA 

loH HIGH-level output current -1 mA 
e-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-t-~~~~-t-~~-~~-1---~~----t----~~~-

loL LOW-level output current 20 mA 

TA Operating free-air temperature 0 70 oc 

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

74F597 
PARAMETER TEST CONDITIONS1 f-----, UNIT 

Min Typ2 Max 
... 

Vee= MIN, V1L =MAX, ± 10%Vee 2.5 v 
VoH HIGH-level output voltage 

V1H = MIN, loH = MAX ±5%Vcc v 2.7 3.4 

Vee= MIN, V1L =MAX, ± 10%Vcc 0.35 0.50 v 
Vol LOW-level output voltage 

V1H = MIN, loL = MAX ±5%Vcc v 0.35 0.50 
-- - ·------1 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
J--

11 
Input current at 

Vee= O.OV, V1 = 7.0V 100 µA 
maximum input voltage 

----------t---- ---+----1 
l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -1 -20 µA 

lozH 
Off-state current, 

Vee= MAX, V1H =MIN, Vo= 2.7V 2 50 µA 
HIGH-level voltage applied 

---·----j 

lozL 
Off-state current, 

Vee= MAX, V1H =MIN, Vo= 0.5V -2 -50 µA 
LOW-level voltage applied 

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

-

~ 
45 70 mA 

Ice Supply current (total) Vee= MAX 
48 75 mA . 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25"e. 
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-ho!d 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, !os tests should be performed last. 
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Signetlcs Logic Products Preliminary Specification 

8-Bit Shift Register FAST 74F597 

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

74F597 

TEST 
TA=+25°C TA= 0°C to +70°C 

PARAMETER 
CONDITIONS 

Vee= +5.0V Vee=+ 5.0V ± 10% UNIT 
CL= sopF, Re= soon cL = sopF, RL = soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 100 120 80 MHz 

tPLH Propagation delay 4.0 6.5 8.5 4.0 9.5 ns 
tPHL SHCP to Q Waveform 1 4.0 7.0 9.0 4.0 10.0 ns 

tPLH Propagation delay 4.0 7.5 9.5 4.0 10.0 ns 
tPHL SC to Q Waveform 3 4.0 8.0 10.0 4.0 11.0 ns 

-· 

tPLH Propagation delay 4.0 7.5 9.5 4.0 10.0 ns 
tPHL STCP to Q Waveform 1 4.0 8.0 10.0 4.0 11.0 ns 

tPLH Propagation delay, MR to Q Waveform 3 4.0 8.0 10.0 4.0 11.0 ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F597 

TEST 
TA=+25°C TA= 0°C to +70°C 

PARAMETER 
CONDITIONS 

Vee= +5.0V Vee= +5.0V ± 10% UNIT 
CL = sopF, RL = soon CL = 50pF, RL = 5oon 

Min Typ Max Min Max 

ts(H) Set-up time Waveform 2 3.0 3.0 ns 
ls(L) 0 8 to SHCP 3.0 3.0 ns 

th(H) Hold time Waveform 2 1.0 1.0 ns 
th(L) 0 8 to SHCP 1.0 1.0 ns 

t5(H) Set-up time, MR to SHCP Waveform 2 6.0 7.0 ns 

tw(H) SHCP pulse width Waveform 1 4.0 4.0 ns 
tw(L) HIGH or LOW 5.0 5.0 ns 

tw(H) STCP pulse width Waveform 1 4.0 4.D ns 
tw(L) HIGH or LOW 5.0 5.0 ns 
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Slgnetics Logic Products 

8-Bit Shift Register 

AC WAVEFORMS 

SHCP 
SHCP STCP 

SHOP 

llOn Q 

Waveform 1. Clock To Output Delays, Clock Pulse Width, 
And Maximum Clock Frequency 

iiii 

STCP 
SHCP 

Q 

Preliminary Specification 

FAST 74F597 

Do 

iiii 

SHCP 

Waveform 2. Data Set-up And Hold Times 

Waveform 3. Master Reset And Serial Load Enable To Output Delays And Pulse Width 
NOTE: For all waveforms, VM = 1.5V. 

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

TEST CIRCUIT AND WAVEFORMS 

Vee 

PULSE 
Your 

GENERATOR 

~'l 
RL 

~ ~ ~ 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

ITHL(lfl ITLH(lrl 

ITLH(lr) ITHLllll 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l trLH l trHL 

74F 3.0V I 1MHz I 500ns } 2.5nsI 2.5ns 
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Logic Products 

FEATURES 
• High impedance NPN Base inputs 

for reduced loading (20µA in 
HIGH and LOW states) 

• 8-Bit Parallel storage Register 
inputs 

• Shift Register has Direct 
Overriding Load and Reset 

• Guaranteed Shift Frequency DC 
to 120MHz 

DESCRIPTION 
The 'F598 comes in a 20-pin package 
and consists of an 8-bit storage latch 
feeding a parallel-in, serinl-out 8-bit shift 
register. Both the storage register and 
shift register have positive-edge trig
gered clocks. The shift register also has 
direct load (from storage) and reset 
inputs. 

The 'F598 has 3-State 1/0 ports that 
provide parallel shift register outputs and 
also has multiplexed serial data inputs. 

PIN CONFIGURATION 

--------·----~--

February 1986 

FAST 74F598 
Shift Register 
8 Bit Shift Registers With Input Latches (3-States) 
Preliminary Specification 

------CO_M_M_E-.R-C-IA-L-RA-NGE-----~ 

Vcc=5V +10%; TA=0°C to +70°C I 

____ N_7_4F_598N -- ----__ J 
N74F59BD 

---- --------- -------tic SOL_-_2_0 ___ ~_ 
NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see tt1e Signet1cs Military Products 

Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
HIGH/LOW HIGH/LOW 

-- -- ---DESCRIPTION ---=t 74F (U.L.J LOADVALUE ~ 
>------+--·-------------- ---- ---------

1/0n Data inputs 1 /0 033 20µA/20µA 
---- -~-- - -- -----

s serial data input _________ l_1_10 03~-- ___ 20µA_!_20µ~ _ 1 

DS0, Serial data selector input 1 /0.033 20µA/20µA 1 
DS1 
SHCP- Shrtt"-,e-g-1s-te_r_c_lo-ck--pu-ls-e--1n-p-ut ____ ~ 1 /0-0-33-- -2oµA/20_µ_A __ 

- ----- ------ --------
SHCPEN Shift register clock enable input 110 033 20µA/20µA 

>-----+------- ----- -- ---- --- --
STCP Storage register clock pulse_;ri_r>i:t_ __ ~ _ _1_~0.:_~~--l-~µA/20µA 

SL Serial !~enable i"E_U_t_ r ~oo'-1-~'?J'.':f 20µA -
MR Master reset input 1 /0.033 20µAl20µA 
'~~---+--- ---- ---------- -----~----

OE Output enable~--- 1!0.033 -~20µAl20µ_A 
Q Output 55/33 1.0mA/20mA 

---·------------ ·------
I/On Data outputs ---·-- 150/33 _ i__3.0mA_!_20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA 1n the LOW state. 

LOGIC SYMBOL 

19 1 2 3 4 5 6 7 8 

18 
17 
16 
15 
14 
13 
12 

9 

1/04 1{06 

1/03 1/05 1107 

Q 

11 

l 

Vee =Pin 20 j' 
~~.:__P'n_10 ___________ _ 
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Signetics Logic Products 

Shift Register 

LOGIC DIAGRAM 

oe(16) 

iiiii!!L.~~~-~~~~~-~---, 

February 1986 

StiCP~<'~~-~ ..... --~-~~-L-' 
Sa:~(9_>_~-~~~---~--, 

s (19) 

os,<-•n~~--~~-1'--~ 

srcP <_,5_>, A.,.,.--, 

110.<-1>'--',_. _ _,!-4>-t 
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Shift Register FAST 74F598 

TYPICAL TIMING DIAGRAM ,--- ----------------------

! 

STCP 

l/Oo 6 
'110, 

1101-

1/07 

a, _______ !l_J 

1--1----1--1-1-----------SHIFT & OUTPUT OUTPUT H1--Z INPUT H1-Z 
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Shift Register FAST 74F598 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
i1N Input current -30 to +1 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1l LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

ioH HIGH-level output current -1 mA 

fol 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.) 

74F598 
PARAMETER TEST CONDITIONS 1 UNIT 

Min Typ2 Max 

Vee= MIN, Vil= MAX, ±10%Vee 2.5 v 
VoH HIGH-level output voltage 

V1H = MIN, loH = MAX ±5%Vce 2.7 3.4 v 

Vee= MIN, Vil= MAX, ±10%Vee 0.35 0.50 v 
Vm LOW-level output voltage 

V1H = MIN, fol = MAX ±5%Vee 0.35 0.50 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1=7.0V .5 1.0 mA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1l LOW-level input current Vee= MAX, V1 = 0.5V -1 -20 µA 

lozH 
Off-state current 

Vee= MAX, V1H =MIN, Vo= 2.4V 2 50 µA 
HIGH-level voltage applied 

lozL 
Off-state current 

Vee= MAX, V1H =MIN, Vo= 0.5V -2 -50 µA 
LOW-level voltage applied 

los Short-circuit output current3 Vee=MAX -60 -80 -150 mA 

leeH V1N=GND 75 90 mA 

Ice Supply current (total) I eel Vee=MAX V1N=GND 78 95 mA 

lccz V1N=GND 85 100 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee - sv, TA = 2s0 c. 
3. Not more than one output should be shorted at a time. For testing las. 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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Shift Register FAST 74F598 

AC [!J'.CTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

AN 202, "Testing and Specifying FAST Logic" 
- .... ------------·- --------------~------

PARAMETER 
TEST 

CONDITIONS 

74FS98 

TA= +2S°C 
Vee= +s.ov 

TA= 0°C to +70°C 
Vee= +S.OV ± 10% 

CL = SOpF, RL = soon CL= SOpF, RL =soon 
1--------~---~---f-----~------t 

Max 

UNIT 

Min 

Waveform 100 

Waveform 
4.0 

I ~ 

~---~ ____ M_a_x __ im_u_m __ c_lo_c_k_fr_e_q_ue_n_c_y _____ -+--------+----+--1_2_0_+----+-----+-----+----1 

, Propagation delay 6.5 
I tp•;1 SHCP to 0 7.0 

Max Min 

80 MHz 

8.5 4.0 9.5 
ns 

4.0 9.0 4.0 10.5 

Waveform 1 
4.0 

1 ·- t~,~--:-1- Propaqr.1tio-~---rl-e-la_y __________ -+-------+-----+--7-_-5--+----+-----+-----+------j 
9.5 4.0 10.0 

ns 
4.0 

--------j-

Waveform 3 
4.0 
4.0 

[ _ t1" '" s rep to o 8.0 

! 1\··y (-'r·nraga1.ion delay 7 .5 

~f- HL ~3[ \O 0 8.0 

10.0 4.0 11.0 

9.5 4.0 10.0 
10.0 4.0 11.0 

ns 

------------+--------t----·--+-----+-----+------+------t-----1 
delay 

to 1/0,1 
Waveform 1 

4.0 
4.0 

7.0 
7.0 

9.0 4.0 10.5 
9.0 4.0 10.5 

ns 

---- ------------ -----------+--·-----l------jf------1-----t------+------+---..-, 
9.0 4.0 10.0 
9.0 4.0 10.0 

ns 

10.0 4.0 11.0 ns 

1p1_H Propagation delay Waveform 3 4.0 7.0 

1--trHr ____ s_L_-_t_o_1_10_" __________ -----+--------+--~--o t---7_.o __ -+-----+------+------+-----< 

i tpHt MR to I/On Waveform 3 4.0 8.0 
·--·-+-----+-----+-----+------+--------< 

10.0 4.0 11.5 ns 

9.0 10.5 

lPHt MR to Q Waveform 3 4.0 8.0 i -- -------------------! -----------------1 -----+-----f------+-----+----~r----4 
I tpz•r Output enable time to HIGH to LOW Waveform 5 4.0 7.5 4.0 

9.0 4.0 10.5 
ns 

~-----l_e_v_e_l _____________ _,__w __ a_v_e_fo_r_m_6 _ _,__4 __ .o_--+ __ 7_.5_--+-----+------+------+------< 

8.0 3.0 9.0 
8.0 3.0 9.0 

ns 
tPH? Output disable time from HIGH or Waveform 5 3.0 6.0 
tpLz LOW level Waveform 6 3.0 6.0 

----~---~-------~-------~---------+------+------+----~----~----~--f--

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 
,---------·-------------------------------~------~--------------------~-~ 

!5 (L) 

PARAMETER 

Setup time, 
DS 0 to SHCP 

TEST 
CONDITIONS 

Waveform 2 

74FS98 
1--------------~--------1 

TA= +2S°C 
Vee= +s.ov 

CL= SOpF, RL =soon 

Min Typ Max 

TA= 0°C to +70°C 
Vee= +s.ov ± 10% 

CL = SOpF, RL = soon 

Min Max 

3.o ao 
ao ao 

UNIT 

ns 
ns 

,---------~--------------------+--------t-----+-----+-----+------+------t------j 

th(H) Hold time, Waveform 2 0.0 1.0 ns 

f-!~".2_ DSn t()~~_!'_ ---------------t---------+--o_._o_+---___,r-----+--1._o __ -+-----+--n_s_-1 
Set-up time, MR to SHCP Waveform 2 6.0 7.0 ns 

I- sh(L) Set up time, MR to STCP----------t--W-a-ve_f_o-rm-2--t- 5-_-o--+---·---+----+---6-.0--+-----+--n-s--I 

------!--------+------ ---+----+------+-----+----+ 
t,,(L) Set-•Jp time, SHCP to STCP Waveform 4 6.0 6.0 

---t---------t------t---t----+----+-----+-----1 
ns 

PulG9 width Waveform 4.0 4.0 
tw(L) sl'iCP 5.0 5.0 

ns 

r- ------ ---·------ --- ------------ -----+-------+----_,,_----+-----+------+-----+-----1 
lw(H) Pulse width Waveform 1 4.0 4.0 
lu(H) STCP 5.0 5.0 

ns 

'-~------------~----------~------~---~---~---~----~----~--~ 
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Signetics Logic Products 

Shift Register 

AC WAVEFORMS 

STCP 
SHCP 

I/On, Q 

Waveform 1. Clock To Output Delays And Clock Pulse 
Width 

I/On, Q 

'PLH)V-M ___ _ 

Waveform 3. Master Reset And Serial Load Enable To 
Output Delays And Pulse Width 

OE VM VM 

-IPZH}VM - IPHZ ~H-0.3V 
I/On 

ov 

Waveform 5. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

Preliminary Specification 

FAST 74F598 

SHCPEN 

~.~ 
MR, SL 

Waveform 2. Data Set-up And Hold Times 

Waveform 4. Data Set-up And Hold Times 

OE v. v. 

I/On 3.SV 

v. 

Waveform 6. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Signetics Logic Products 

Shift Register 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vee 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

lpLZ closed 
lpzL closed 
All other open 

DEFINITIONS 

l._,, 7.0V 

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

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

of pulse generators. 

February 1986 

Preliminary Specification 

FAST 74F598 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Rate} Pulse Width J tTLH 1 tTHL 

74F 3.0V J 1 MHz J 500ns J 2.5nsl 2.5ns 

6 
~ 
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Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
HIGH and LOW states) 

• Stores 16-bit-wide Data inputs, 
multiplexed 8-bit outputs 

• 3-State outputs 
• Typical shift frequency of 

105 MHz 
• Power supply current 75mA / 

typical 

DESCRIPTION 
The 'F604 contains 16 D-type edge
triggered data inputs. Organized as 8-bit 
A and B registers, the flip-flop outputs 
are connected by pairs to eight 2-input 
multiplexers. A SELECT (SELECT A/B) 
input determines whether the A or B 
register contents are multiplexed to the 
eight 3-State outputs. Data entered from 
the B inputs are selected when SELECT 
A/B is LOW: data from the A inputs are 
selected when SELECT A/B is HIGH. 
Data enters the flip-flops on the rising 
edge of the Clock (CP) input, which also 
controls the 3-State outputs. The out
puts are enabled when GP is HIGH and 
disabled when CP is LOW. 

PIN CONFIGURATION 

August 26, 1985 

FAST 74F604 
Register 
Dual Octal Register (3-State) 
Product Specification 

TYPE TYPICAL IMAX 

74F604 105MHz 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

85mA 

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V ± 10%; TA= o•c to +10°c 

Plastic DIP N74F604N 

Plastic SOL-28 N74F604D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A1-Aa Inputs A 1.0/0.033 20µA/20µA 

81 -Ba Inputs B 1.0/0.033 20µA/20µA 

SELECT A/B Select inputs 1.0/0.033 20µA/20µA 

CP Clock pulse input 1.0/0.033 20µA/20µA (active rising edge) 

Y1-Ya Outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

3 4 5 8 7 8 1102721262423222120 

SELECT 
All Y1 Y2 Y3 V4 VS Y8 Y7 YB 

Vee =Pin 16 
GND=Pin 8 

15 13 12 11 1817 18 19 

6-526 

LOGIC SYMBOL (IEEE/IEC) 

All! 

CP 

A1 ~--dtJ!F°1~71 
=~ ]S[:J-:!:...=--1 
:. :m.::J-----1 

:: ]![:J-----1 
:: (27)1-----1 

Y1 

Y2 

Y3 

Y4 

vs 

Y6 

Y7 

Y8 
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Signetics Logic Products 

Register 

FUNCTION TABLE 

INPUTS 

A1-As 81-Bs SELECT A/B 

A data B data L 
A data B data H 

x x x 
x x L 
x x H 

LOGIC DIAGRAM 

August 26, 1985 

OUTPUTS 

CP Y1-Ys 

I B data 
I A data 
L z 
H B register stored data 
H A register stored data 

6-527 

Product Specification 

FAST 74F604 

H = HIGH level (steady state) 
L = LOW level (steady state) 
X = Don't care 
Z =HIGH impedance state 
I =Transition from LOW-to-HIGH level 

6 



Signetics Logic Products Product Specification 

Register FAST 74F604 

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.) 

74F UNIT 

Vee Supply voltage -0.5 to + 7.o -·-+--v---
V1N Input voltage -0.5 to + 7.0 V-

1-------------------------------------+---------+------
11N Input current -30 to + 5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to + 5.5 

lour Current applied to output in LOW output state I 48 r m.0.--1 
r--T-A ____ O_p_e-ra-t-in_g_f-re-e--a-i-r-te_m_p_e_r-at-u-re-ra_n_g_e-----------------+---O-to-70 ____ 4i=-~==0-_~ 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 
1----V-e_e ___ S_u_p_p_ly-vo-l-ta_g_e--------------------1--4-.5--+---5-.0----+-- 5.5 v 

v 1--------------------------------+-----+----------+-------
V 1 H HIGH-level input voltage 2.0 

>--------------------------------+------+------+------ -------
V 1 L LOW-level input voltage 0.8 V 

1----------------~---------------·-+------t-------+------ ------
l1K Input clamp current -18 mA 

I----~----'-----'--------------------+------+------+----- -----1 
loH HIGH-level output current -3 mA 

------
loL LOW-level output current 24 mA 

1--------------------------------------t--------t-------+------ ----------
TA Operating free-air temperature 0 70 °C 

~---------------------------- -----~--------"-------- --·--·---- -·--·---·-·-----·---

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

UNIT 
Typ2 Max 

-----+-V-e_e_=_M_l_N_,_V_1_L_=_M_A_X_,_V_11_<_=_M_l~-~.---±-1_0_°!:_oV_e_c-+--2-.-4-+----+------+--y-

loH =MAX ± 5%Vec 2.7 3 4 -+---VI 
Vee= MIN, V1L =MAX, V1H =MIN, ± 10%Vce 0.~5 0.50 I v"I 

-------+--------lo_L_=_M_A_x _______ _:-±_~_5-_0A_o_V-_e-_e _____ 4+-_-_-_-_-_~+-<- 0.35 o 50 v _j 
Vee= MIN, 11 = l1K -0.73 -1.2 v -1 

TEST CONDITIONS1 
74F604 

Min 

Vee= MAX, V1 = 2.7V 

Vee= MAX, V1 = 0.5 -1 -20 mA 

-----~~--~~~~~~:-~~V~e_e~ __ =_-_o~._o __ v __ · ___ v~1~==_7=-·=o_-_v_-~=--~=-=~---=~~=~~=-~~-=---~=~~=~~=--~-~-:t--~-~~-=----=--+------1 =-~2;-0o ----,,~-~ -

>---------------------+ -~----t------jC----+------

V cc= MAX, V1H =MIN, Vo= 2.?V 2 50 mA 

r------------------1-Vec =MAX, V1H =MIN, Vo= 0.5V -~---50 mA 

Vee= MAX -60 -150---1- mA--1 
1-------------------1-------A-n_•_B_n_•_S_E_L_E_C_T_A_/_B_=_4 ___ 5_V_,_C_P_=_t--+-----+---60--+--8-2--+--;;;;;:--

An, Bn. SELECT A/B = GND, CP = i Vee= MAX 

An, Bn. SELECT A/B = GND, CP = GND 

75 100 mA 
t---75 ljij-o--f---m-A--j 

1. For conditions shown as MIN or MAX, use the·appropriate value specified under recommei-1ded operating conditions for the applicable type. 
2. All typical values are at Yee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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, tos tests should be performed last. 
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Signetics Logic Products Product Specification 

Register FAST 74F604 

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

74F604 

TA=+2S°C TA= O to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee=+ S.OV ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL= soon RL= soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 5 95 105 BO MHz 

tPLH Propagation delay 
Waveform 2 

5.0 7.0 9.0 4.5 10.0 
tpHL SELECT A/B to Y n 6.0 8.5 10.5 5.5 11.5 

ns 

tPLH Propagation delay 
Waveform 3 

6.0 8.0 10.0 5.5 11.5 
tPHL SELECT A/B to Y n 4.0 6.5 8.5 3.5 9.0 

ns 

tpzH Output enable time 
Waveform 3, 4 

5.0 7.5 9.5 4.5 10.5 
tpzL to HIGH or LOW level 6.5 9.0 11.0 6.0 12.0 

ns 

tpHz Output disable time 
Waveform 3, 4 

5.0 7.0 9.5 4.5 11.0 
tpLz from HIGH or LOW level 5.0 7.0 9.5 4.5 11.0 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F604 

TA= +2S°C TA= O to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee=+ S.OV ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL= soon RL= soon 

Min Typ Max Min Max 

t5(H) Set-up time, HIGH or LOW 
Waveform 5 

1 2 
t8(L) An. Bn. SELECT A/B to GP 2 3 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 4 

0 0 
th(L) An. Bn. SELECT A/B to CP 1 1.5 

ns 

tw(H) Clock pulse width, HIGH Waveform 4 5 6 ns 

August 26, 1985 6-529 
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Signetics Logic Products 

Register 

AC WAVEFORMS 

Waveform 1. Propagation Delay Select A/B To Output 
(Y nl (A Register Stored Data = L, CP = HJ 

CP VM VM 

Product Specification 

FAST 74F604 

Waveform 2. Propagation Delay Select A/B To Output 
(Y nl (B Register Stored Data = L, CP = H) 

CP~VM 
-tPzL- {:~LZ 

lpzH) VM 
_LVOH-0.3V 'PHZlf: 3.SV 

Yn Yn VM 

ov 

Waveform 3. 3-State Output Enable Time To HIGH Level 
And Output Disable Time Fro! HIGH Level 

Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

August 26, 1985 

A, B or 
SELECT A/ii 

CP 

Waveform 5. Data And Select Set-up And Hold Times 
NOTE: For all waveforms, VM = 1.5V. 

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

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

R, 

R, 

Test Circuit For 3·State Outputs 

SWITCH POSITION 

TEST SWITCH 

IPLZ closed 
lpzL closed 
All other open 

DEFINITIONS 

~7.0V 

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

see AC CHARACTERISTICS for value. 

FAMILY 

74F 

August 26, 1985 6-531 

Product Specification 

FAST 74F604 

AMP(V) 

ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude l Rep. Ratel Pulse Width l tTLH l 1THL 

3.0V l 1MHz _l 500ns J2.5ns j 2.5ns 
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Signetics 

Logic Products 

FAST 74F605 
Register 
Dual Octal Register (Open Collector) 
Product Specification 

FEATURES TYPICAL SUPPLY CURRENT 
• High impedance NPN base inputs TYPE TYPICAL f111Ax (TOTAL) 

for reduced loading (20µA in 
HIGH and LOW states) ~-74_F_6_05 _ _,__ ____ 1_05_M_H_z ____ "------8-5m_A _____ ___, 

• Stores 16-bit-wide data inputs, 
multiplexed 8-bit outputs ORDERING CODE 

• Open-collector outputs 
• Propagation delay 10ns typical 
• Power supply current 85mA 

typical 

DESCRIPTION 
The 'F605 contains 16 D-type edge
triggered flip-flops with common clock 
and individual data inputs. Organized as 
8-bit A and B registers, the flip-flop 
outputs are connected by pairs to eight 
;> input ll}_LJltiplexers. A SELECT (SE
LECT A/B) input determines whether 
the A or B register contents are multi
plexed to the eight open-collector out
puts. Data entered from the B inputs are 
selected when SELECT A/B is LOW; 
data from the A inputs are selected 
when SELECT A/Bis HIGH. Data enters 
the flip-flops on the rising edge of the 
Clock (CP) input, which also controls the 
open-collector outputs. The outputs are 
enabled when CP is HIGH and disabled 
when CP is LOW. 
These functions are well suited for re
ceiving 16-bit simultaneous data and 
transmitting it as two sequential 8-bit 
words. 

PIN CONFIGURATION 

August 26, 1985 

COMMERCIAL RANGE 
PACKAGES 

Yee= sv ± 10%; TA= o•c to +10°c 
Plastic DIP N74F605N 

Plastic SOL-28 N74F605D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A1-Aa Inputs A 1.0/0.033 20µA/20µA 

81-80 Inputs 8 1.0/0.033 20µA/20µA 

SELECT A/8 Select input 1.0/0.033 20µA/20µA 

CP 
Clock pulse input 

1.0/0.033 20µA/20µA 
(active rising edge) 

Y1-Ya Outputs ·oc 133.3 ·oc 12omA 

NOTES: 
1. One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 
2. •oc - Open Collector. 

LOGIC SYMBOL LOGIC SYMBOL {IEEE/IEC) 

All 
CLK 

3 • 5 8 7 8 9102728252423222120 A1 
81 Y1 

A2 
82 Y2 

A2 
Y3 83 

SEl;ICT 
V1 Y2 Y3Y4V&Y8Y7 Y8 A4 

Y4 84 
A& 

YS .. 
151312111817 1819 

A8 .. 
A7 

Y7 
87 
AB 
8B YB 
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Signetics Logic Products 

Register 

FUNCTION TABLE 

INPUTS 

A,-As 81-Bs SELECT A/B 

A data 
A data 

x 
x 
x 

H = HIGH level (steady state) 
L = LOW level (steady state) 

B data 
B data 

x 
x 
x 

Off = H if pull-up resistor is connected to Open-Collector output 
X = Don't care 
Z = High-impedance state 
i =Transition from LOW-to-HIGH level 

LOGIC DIAGRAM 

August 26, 1985 

L 
H 
x 
L 
H 

6-533 

Product Specification 

FAST 74F605 

·------------
OUTPUTS 

CP v,-v. 
I B data 
I A data 
L Z er O~f 
H B register stored data 
H A register stored data 

=1 
J 

6 



Signetics Logic Products Product Specification 

Register FAST 74F605 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 v 
V1N Input voltage -0.5 to +7.0 v 
i1N input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 "C 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -3 mA 

loL LOW-level output current 20 mA 

TA Operating free-air temperature 0 70 "C 
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Signetics Logic Products Product Specification 

Register FAST 74F605 

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

74F60S 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

loH HIGH-level output current Vee= MIN, V1L =MAX, V1H =MIN, VoH = 4.5V 250 µA 

Vee= MIN, V1L ~MAX, loL =MAX, 1+ 10%Vcc 0.35 0.50 v 
Vol LOW-level output voltage 

V1H =MIN 1±5%Vcc 0.35 0.50 v 
VIK Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= O.OV, V1 = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -1 -20 µA 

l lcCH l An= Bn =SELECT A/B = 4.5V, CP = t 80 100 mA 
Ice Supply current (total) J Vee= MAX l 

lccL An= Bn =SELECT A/B = GND, CP = t 85 105 mA 

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

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

74F605 

TA= +2S°C TA= o to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee=+ 5.0V ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL =soon RL= soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 4 95 105 80 MHz 

tPLH Propagation delay 
Waveform 2 

7.5 9.5 11.5 7.0 12.0 
tPHL SELECT A/B to Y n 7.5 10.0 12.0 7.0 13.5 

ns 

tPLH Propagation delay 
Waveform 3 

8.5 11.0 13.0 8.0 14.5 
tPHL SELECT A/B to Y n 6.5 8.5 11.0 6.0 11.5 

ns 

tPLH Clock pulse width Waveform 2 
8.5 11.0 13.0 8.0 14.5 

tPHL 6.5 9.0 11.0 6.0 12.0 
ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F60S 

TA=+2S°C 
TA= 0°C to 

+70°C 
PARAMETER TEST CONDITIONS 

Vee= +s.ov 
Vee= +s.ov ± 10% UNIT 

CL= SOpF 
RL =soon 

CL= SOpF 
RL= soon 

Min Typ Max Min Max 

t5(H) Set-up time, HIGH or LOW 
Waveform 4 

1 2 ns 
t5(L) A,., Bn, Select A/B to CP 3 4 ns 

th(H) Hold time, HIGH or LOW 
Waveform 4 

1 2 ns 
th(L) An. Bn. Select A/B to CP 2 3 ns 

tw Clock pulse width Waveform 4 5 6 ns 
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Signetics Logic Products 

Register 

AC WAVEFORMS 

Waveform 1. Propagation Delay SELECT A/B To Output 
(Y n) (A Register stored data = L, CP = H) 

CP 

v, 

Waveform 3. Clock To Output Delays (SELECT A/B = H) 

Product Specification 

FAST 74F605 

Waveform 2. Propagation Delay SELECT A/B To Output 
(Y nl (B Register stored data = L, CP = H) 

A,B, or 
SB.ECT Ali 

CP 

Waveform 4. Data And SELECT Set-up And Hold Times 
NOTE: For all waveforms, VM"" 1.5V. 

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

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

vour 

7.0V 

Test Circuit For Open-Collector Outputs 

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

see AC CHARACTERISTICS for value. 

August 26, 1985 

AMP(V) 

i-------•w-- ov 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude } Rep. Rate I Pulse Width} tTLH I ITHL 

74F 3.0V } 1MHz I 500ns J 2.5nsj 2.5ns 
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Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
HIGH and LOW states) 

• Ideal for applications which 
require high output drive and 
minimal bus loading 

• Octal bidirectional bus interface 
• 3-State buffer outputs sink 64mA 

and source 15mA 
- 'F620, inverting 
- 'F623, non-inverting 

DESCRIPTION 
The 'F623 is an octal transceiver featur
ing non-inverting 3-State bus-compatible 
outputs in both send and receive direc
tions. The outputs are capable of sinking 
64mA and sourcing up to 15mA, provid
ing ver-j good capacitive drive character
istics. The 'F620 is an inverting version 
of the 'F623. 

These octal bus transceivers are de
signed for asynchronous two-way com
munication between data buses. The 
control function implementation allows 
for maximum flexibility in timing. 

PIN CONFIGURATION 

GA•IT 

-~62-o ~---;,I 

August 26, 1985 

FAST 7 4F620, F623 
Transcievers 
Octal Bus Transceiver 
('F620- Inverting 3-State) 
('F623- Non-Inverting 3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F620 3.5ns 75mA 

74F623 4.5ns 105mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGE 

Vee= sv ± 10%; TA= O"C to +70°C 

Plastic DIP N74F620N, N74F623N 

Plastic SOL-20 N74F620D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 

Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

I PINS I 
--,---·--

DESCRIPTION 
74F(U.L.) LOAD VALUE 

: A, - Aa. B, - Ba 

HIGH/LOW HIGH/LOW 

Data inputs 3.5/0.116 70µA/70µA 

GBA, GAB 
3-State output enable inputs 1.0/0.033 20µA/20µA 
(active LOW) 

t--
A,-Aa 

J 
Data outputs 150/40 3mA/24mA 

1------
B, -Ba Data outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE) 

'F620 'F620 

G0A 

Al B1 

83 

.. 

A6 

A7 87 

A8 B8 

6-537 853-0379 80218 
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Signetics Logic Products 

Transcievers 

PIN CONFIGURATION LOGIC SYMBOL 

'F623 'F623 

QAB~Vcc 

82 

83 

These devices allow data transmisstion from FUNCTION TABLE 
the A bus to the B bus or from the B bus to 
the A bus, depending upon the logic levels at 
the Enable inputs (GBA and GAB). The En
able inputs can be used to disable the device 
so that the buses are effectively isolated. 

The dual-enable configuration gives the 
'F620 and 'F623 the capability to store data 
by simultaneous enabling of GBA and GAB. 
Each output reinforces its input in this trans
ceiver configuration. Thus, when both control 
inputs are enabled and all other data sources 
to the two sets of the bus lines are at high 
impedance, both sets of bus lines (16 in all) 
will remain at their last states. 

ENABLE INPUTS 

GBA GAB 

L 

H 

H 

L 

H =HIGH voltage level 
L = LOW voltage level 

L 

H 

L 

H 

(Z) ~ HIGH impedance (off) state 

Product Specification 

FAST 7 4F620, F623 

LOGIC SYMBOL (IEEE) 

'F623 

OPERATION 

'F620 'F623 

B data to A bus B data to A bus 

A data to B bus A data to B bus 

(Z) (Z) 

B data to A bus, B data to A bus, 
A data to B bus A data to B bus 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +5.5 v 

l A1 -As 48 mA 
louT Current applied to output in LOW output state l B1 -Ba 128 mA 

TA Operating free-air temperature range o to 70 'C 
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Signetics Logic Products Product Specification 

Transcievers FAST 7 4F620, F623 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Typ Max 

Supply voltage 4.5 5.0 5.5 v Vee 
1-------- ~------·---- ------------·-·· ---+------+-----+-----+-------! 

v!!-! HIGH-level input voltage 2.0 v 
LOW-level input voltage 0.8 v 

11K Input clamp current -18 mA 

-3 mA 

-15 mA 

r----·-----·---·------·--- ----------· ··--,--·-----+--
A1 -As 

HIGH-level output current loH 
B1 -Ba 

24 mA 

64 mA 

A1 -As 
LOW-level output current 

B1 -Ba 

70 ·c . ___ T_A ____ ()~_:.rating fr.,e_._a:~_!e_~~-ra_t_ur_e _____________ _,__ ___ o __ _,__ ____ _,__ ____ _._ _____ _, 

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

TEST CONDITIONS1 
7 4F620, 'F623 

PARAMETER UNIT 
Min Typ• Max 

A1 -As ± 10%Vee 2.4 v 
B1-Bs Vee=MIN, 

loH =-3mA 
± 5%Vcc 2.7 3.4 v 

VoH HIGH-level output voltage V1L =MAX, 
± 10%Vee 2.0 v 

B1 -Ba 
V1H =MIN loH=-15mA 

± 5%Vcc 2.0 v 
I--

± 10%Vcc .35 .50 v 
A1 -As Vee= MIN, 

Im= 24mA 
±5%Vcc .35 .50 v 

Vol LOW-level output voltage V1L= MAX, 
loL = 48mA ± 10%Vcc .40 .55 v 

B1-Bs V1H= MIN 
loL = 64mA ±5%Vcc .40 .55 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

Input current at maximum 
GBA, 

Vee= O.OV, V1 = 7.0V 100 µA 
11 GAB 

input voltage 
Others Vee= 5.5V, V1 = 5.5V 1 mA 

l1H HIGH-level input current GBA, 
GAB 

Vee= MAX, V1 = 2.7V 20 µA 

l1L LOW-level input current only Vee= MAX, V1 = 0.5V -20 µA 

loZH Off-state current Vee= MAX, Vo= 2.7V 70 µA 
+ l1H HIGH-level voltage applied A1-As 

lozL Off-state current B1-Ba 
Vee= MAX, Vo= 0.5V -70 µA 

+ l1L LOW-level voltage applied 

Short-circuit output current3 
A1-As -60 -150 mA 

los 
B1 -Ba 

Vee= MAX 
-100 -225 mA 

lccH GBA = GAB = 4.5V; A1 -As = GND 70 92 mA 

'F620 lccL GBA - GAB = 4.5V; A1 - As = 4.5V 84 110 mA 

Supply current lccz GAB = GND; GBA = A1 -As= 4.5V 70 92 mA 
Ice (total) lccH 

V~c= MAX 
GBA = GAB = 4.5V; A1 - As = 4.5V 110 .140 mA 

'F623 leeL GBA=GAB = 4.5V; A1 - As = GND 110 140 mA 

leez GAB = GND; GBA = A1 -As= 4.5V 99 130 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate 'taJue specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s•c. 
3. Not more than one output should be shorted at a time. For testins 105, 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 opeational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Measure Ice with outputs open. 
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Signetics Logic Products Product Specification 

Transcievers FAST 74F620, F623 

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

74F620 

TA= +25°C 
TA= O'C to +70°C 

Vee= +5.0V 
Vee= +5.0V 

PARAMETER TEST CONDITIONS ±10% UNIT 
CL= 50pF 

CL= 50pF 
RL=500S1 

RL= 500S1 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.5 4.5 6.5 2.0 7.5 
tPHL An to Bn 1.0 2.5 4.5 1.0 5.0 

ns 

tPLH Propagation delay 
Waveform 1 

2.5 4.5 6.5 2.0 7.5 
tPHL Bn to An 1.0 2.5 4.5 1.0 5.0 

ns 

tpzH Output enable to HIGH or Waveform 3 3.0 7.5 10.5 2.5 11.5 
tpzL LOW level GBA to An Waveform 4 4.0 7.5 10.5 3.5 11.5 

ns 

tpHz Output disable from HIGH or Waveform 3 2.5 4.5 7.5 2.0 B.O 
tpLz LOW level GBA to An Waveform 4 2.0 4.5 7.0 1.5 7.5 

ns 

tpzH Output enable to HIGH or Waveform 3 4.5 7.5 10.5 4.0 11.5 
tpzL LOW level GAB to Bn Waveform 4 4.5 7.5 10.0 4.0 11.0 

ns 

tpHz Output disable from HIGH or Waveform 3 3.0 6.5 9.5 2.5 10.5 
tpLz LOW level GAB to Bn Waveform 4 4.0 6.5 9.5 3.5 10.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

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

74F623 

TA= +25'C 
TA= O'C to +70°C 

Vee= +5.0V 
Vee= +5.0V 

PARAMETER TEST CONDITIONS ±10% UNIT 
CL= 50pF 

CL= 50pF 
RL = 500S1 

RL=500S1 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.0 4.0 5.5 2.0 6.5 
tPHL An to Bn 3.0 5.0 7.0 2.5 7.5 

ns 

tPLH Propagation delay 
Waveform 1 

2.0 4.0 5.5 2.0 6.5 
tPHL Bn to An 2.5 4.5 6.5 2.5 7.5 

ns 

tpzH Output enable to HIGH or Waveform 3 5.0 B.5 10.5 5.0 12.0 
tpzL LOW level GBA to An Waveform 4 5.0 7.5 9.5 5.0 10.0 

ns 

tpHz Output disable from HIGH or Waveform 3 2.5 4.5 6.5 2.5 7.5 
tpLZ LOW level GBA to An Waveform 4 2.5 4.5 6.5 2.5 7.0 

ns 

tpzH Output enable to HIGH or Waveform 3 5.0 B.O 10.0 5.0 11.5 
tpzL LOW level GAB to Bn Waveform 4 4.5 7.0 9.0 4.5 9.5 

ns 

tpHz Output disable from HIGH or Waveform 3 3.0 6.0 6.5 3.0 10.0 
tPLZ LOW level GAB to Bn Waveform 4 4.0 7.0 9.0 4.0 10.0 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products Product Specification 

Transcievers FAST 7 4F620, F623 

AC WAVEFORMS 

:~:-t::~ .. Ao•B~ 

~IPLH-1~1 
BorA _J-vM ~ 

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

GBA Ge A v. v. v. v. GAB 
GAB 

-IPZH}VM 
_rVoH-0.3V -IPHZ~ 

3.SV 

A or B 

ov 

Waveform 3. 3-State Output Enable Time To HIGH Level 
Output Disable Time From HIGH Level 

A or B v. 

Waveform 4. 3-State Output Enable Time To LOW Level 
Output Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

VQUT 

Test Circuit For 3-Stale Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLz closed 
tpzL closed 
All other open 

DEFINITIONS 

t._., 7.0V 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

VM = l.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Ratel Pulse Width I trLH J trnL 

74F 3.0V J 1 MHz J 500ns J 2.Sns J 2.sns 
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Signetics 

Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
HIGH and LOW states) 

• Octal bidirectional bus interface 

• Open-Collector outputs sink 
64mA 

- 'F621, non-inverting 

- 'F622, inverting 

• 15mA source current 

DESCRIPTION 
The 'F621 is an octal transceiver featur
ing non-inverting Open-Collector bus
compatiblEJ outputs in both send and 
receive directions. The outputs are ca
pable of sinking 64mA and sourcing up 
to 15rnA, providing very good capacitive 
driw characteristics. The 'F622 is an 
inverting version of the 'F621. 

These octal bus transceivers are de
signed for asynchronous two-way com
munication between data buses. The 
control function implementation allows 
for maximum flexibility in timing. 

PIN CONFIGURATION 

'F621 

August 26, 1985 

FAST 74F621, F622 
Transceivers 
Octal Bus Transceiver 
'F621 - Non-Inverting (Open Collector) 
'F622- Inverting (Open Collector) 
Product Specification 

I -----, 

l--1---·-·-_7T_4~_F=:2.E __ 1===:==-T-· _v_ -_P_l_C=A=L=D=:=l=:=:=A=G=A----=· i=O=r.=· =:111--1, -_ -_ --T=Y=l'=i-1;-·A __ -_L_s_(:-~-:-:-~_l_c_u __ i~-J-'E_N_r ___ ~ 
74F622 8.5ns 53mA 

ORDERING CODE 

PACKAGES 

1--·------- ------------·-
Vee= sv ± 10%; TA= 0°c to +10°c 

COMMERCIAL RANGE ~ 
Plastic DIP N74F621 N, N74F622N 

1---~~~P-l-as-t-ic~S-O-L--2-0~~+-~~~~~-N~74_F_6_2_1_D_,_N __ 7_4_F_62_2_D~------~-~=·~=~ 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VAL 

HIGH/LOW HIGH/LO ~ 
GBA, GAB Enable inputs 1.0/0.033 20µA/20µ A I -, 
A1 -Aa, 81 - Ba 3-State inputs 1.0/0.033 20µA/20µ ~ 
A1 -Aa 3-State outputs 'OC/40 'OC/24m 

81 -Ba 3-State outputs 'OC/106.7 '0C/64m 
-----L----..-----~--

:_] 
NOTES: 
1. One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 
2. *QC= Open Collector 

LOGIC SYMBOL I 'F621 

I ... 

6-542 

-
LOGIC SYMBOL (IEEE/IEC) 

'F6;l·-·· --·---, 

~:J----[~(1!_!6)83 

®.;::J----[~1!!115) 84 

®.:::J----[~l~l 95 

~:J---1::::;i:11~••> ao 
~:::J-~-1::::J11~~87 

i 

853-0380 80218 



Slgnetics Logic Products 

Transceivers 

PIN CONFIGURATION LOGIC SYMBOL 

'F622 'F622 

... 

These devices allow data transmission from FUNCTION TABLE 
the A bus to the B bus or from the B bus to 
the A bus, depending upon the logic levels at 
the Enable inputs (GBA and GAB). The en
able inputs can be used to disable the device 
so that the buses are effectively isolated 

ENABLE INPUTS 

GBA GAB 

L 

H 

H 

L 

H - HIGH voltage level 
L - LOW voltage level 

L 

H 

L 

H 

(Z) - HIGH impedance (OFF) state 

Product Specification 

FAST 74F621, F622 

LOGIC SYMBOL (IEEE/IEC) 

'F622 

MODE OF OPERATION 

'F621 'F622 

B data to A bus B data to A bus 

A data to B bus A data to B bus 

(Z) or OFF (Z) or OFF 

B data to A bus, B data to A bus, 
A data to B bus A data to B bus 

The dual-enable configuration gives the 
'F621 and 'F622 the capability to store data 
by simultaneous enabling of GBA and GAB. 
Each output reinforces its input in this trans
ceiver configuration. Thus, when both control 
inputs are enabled and all other data sources 
to the two sets of the bus lines are at high 
impedance, both sets of bus lines (16 in all) 
will remain at their last states. OFF - HIGH tt pull-up resistor is connected to Open Collector output 
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Slgnetics Logic Products Product Specification 

Transceivers FAST 74F621, F622 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

VoH HIGH-level output voltage 4.5 v 
I A1-Aa 20 mA 

loL LOW-level output current l B1-Ba 64 mA 

TA Operating free-air temperature 0 70 ·c 
-··-

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

r- 74F621, 74F622 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

loH HIGH-level output voltage Vee= MIN, V1L =MAX, V1H = MIN, VoH = MAX 250 µA 

±10%Vcc .35 .50 v 
A1-Aa 

Vee=MIN, 
loL = 20mA 

±5%Vee LOW-level .35 .50 v 
Vm output voltage 

V1L =MAX, 
V1H =MIN loL = 48mA ±10%Vee .40 .55 v 

B1-Ba 
loL = 64mA ±5%Vcc .40 .55 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
Input current at 1 GBA, GAB Vee= O.OV, v, = 7.0V 100 µA 

11 maximum input 

l voltage Others Vee= 5.5V, v, = 5.5V 1 mA 

l1H HIGH-level input current Vee= MAX, v, = 2.7V 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -20 µA 

'F621 
lccH GBA = GAB = 4.5V; A1 - Aa = 4.5V 105 140 mA 

r-------1 
Supply current lccL GBA = GAB = 4.5V; A1 - Aa = GND 105 140 mA 

Ice (total) 
Vcc=MAX 

GBA =GAB= 4.5V; A1 -Aa = GND lccH 37 48 mA 
'F622 r-------1 

lccL GBA = GAB = 4.5V; A1 -Aa = 4.5V 68 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 Vee= 5V, TA= 25°C. 
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Signetlcs Logic Products Product Specification 

Transceivers FAST 74F621, F622 

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

74F621 

TEST 
TA=+2S'C TA= O'C to +70'C 

PARAMETER 
CONDITIONS 

Vee= +S.OV Vee= +s.ov ± 10% UNIT 
CL= SDpF, RL =soon cL = 50pF. RL = soon 

Min Typ Max Min Max 

tpLH Propagation delay 
Waveform 2 

6.0 9.5 12.0 5.5 13.0 
tPHL A to B 4.0 6.0 8.0 3.5 8.5 

ns 

tPLH Propagation delay 
Waveform 2 

6.0 9.0 12.0 5.5 12.5 
tPHL B to A 3.5 5.5 7.5 3.0 8.0 

ns 

tPLH Propagation delay 
Waveform 3 

6.0 10.0 13.5 5.5 14.0 
tPHL GBA to A 3.5 6.5 10.5 3.0 11.0 

ns 

tPLH Propagation delay 
Waveform 4 

7.0 12.0 15.0 6.0 17.0 
tPHL GAB to B 3.5 6.5 9.5 3.0 10.0 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

74F622 

TEST 
TA= +2S'C TA= O'C to +70'C 

PARAMETER 
CONDITIONS 

Vee= +s.ov Vee=+ 5.0V ± 10% UNIT 
CL= 50pF, RL = soon CL= 50pF, RL =soon 

r-·---- ----1 
Min I Typ Max Min Max 

tpLH Propagation delay 
Waveform 1 

8.0 11.0 12.5 8.0 13.5 
tPHL A to B 1.5 4.0 5.5 1.5 6.0 

ns 

--+--·-
tPLH Propagation delay 

Waveform 1 
7.5 10.0 12.0 7.5 12.5 

tPHL B to A 1.5 3.5 5.0 1.5 5.5 
ns 

tPLH Propagation delay 
Waveform 3 

8.0 10.5 12.0 8.0 12.5 
tPHL GBA to A 6.0 8.0 10.0 6.0 10.5 

ns 

tpLH Propagation delay 
Waveform 4 

10.0 12.5 14.5 10.0 15.5 
tPHL GAB to B 5.0 7.5 9.0 5.0 9.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signet1cs Logic Products 

Transceivers 

Waveform 1. Propagation Delay For 
A To B Or B To A (F622) 

OM~ 

Product Specification 

FAST 74F621, F622 

Waveform 2. Propagation Delay For 
A To B Or B To A (F621) 

Waveform 4. Propagation Delay For GAB To B Laveform 3.A Propagation Delay For GBA To A 

NOTE: For all waveforms, VM ~~ 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

Vee 7.0V 

PULSE 
GENERATOR 

AL 

Test Circuit For Open Collector Outputs 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 
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-----tw--------i AMP (VI 
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VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 
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Signetics 

Logic Products 

FEATURES 

• High impedance NPN base input 
for reduced loading (20µA in 
HIGH and LOW states) 

• Detects and corrects single-bit 
errors 

• Detects and flags dual-bit errors 

• Fast processing times: 
- Write cycle: Generates check 

word in 20ns typical 
- Read cycle: Flags errors in 

2.5ns typical 
• Power dissipation 600mW 

(typical) 

• Choice of output configurations 
- 'F630: 3-State 
- 'F631: Open-Collector 

DESCRIPTION 
The 'F630 and 'F631 devices are 16-bit 
parallel error detection and correction 
circuits (EDACs) in 28-pin, 600-mil pack
ages. They use a modified Hamming 
code to generate a 6-bit check word 
from a 16-bit data word. 

PIN CONFIGURATION 

February 1986 

FAST 74F630, 74F631 
Error Detection Correction 
16-Bit Parallel Error Detection and Correction 
('F630 - 3-State) 
(' F631 - Open-Collector) 
Preliminary Specification 

I TYPICAL PROPAGATION TYPE 
I TYPICAL SUP!'L Y CURRENT I 

DELAY (TOTAL) 

74F630 17ns 120mA 

74F631 17ns 120mA 

ORDERING CODE 
~· 

COMMERCIAL RANGE PACKAGES Vee= 5V ± 10%; TA= 0°C to + 70°C 

Plastic DIP N74F630N, N74F631 N 

Plastic SOL-28 N74F630D, N74F631 D 
_ ____J 

NOTES: 
1. SO package is suriace-mounted micro-miniature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

So, 81 Control 1.0/0.033 20µA/20µA 

CBo -CB15 Check bits, input 1.Q/0.033 20µA/20µA 

DB0-DB15 Data bits, input 1.0/0.033 20µA/20µA 

CBo -CB15 Check bits, output for 'F630 150/33.3 3mA/20mA 

CB0-CB15 Check bits, output for 'F631 "OC/33.3 'OC/20mA 

DB0-DB1s Data bits, output for 'F630 150/33.3 3mA/20mA 

DB0-DB15 Data bits, outputs for 'F631 'OC/33.3 •oc12omA 
·-+--------

SEF, DEF Error flags outputs for 'F630 150/33.3 3mA/20mA 

SEF, DEF Error flags outputs for 'F631 'OC/33.3 'OC/20mA 

NOTES: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 
*QC= Open Collector 
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Signetics Logic Products 

Error Detection Correction 

LOGIC DIAGRAM 

CHECK BIT 110 6 
CBo THRU CB5 

OATA BIT IJO 
DBo THAU 0815 

This check word is stored along with the data 
word during the memory write cycle. During 
the memory read cycle, the 22-bit words from 
memory are processed by the EDACs to 
determine if errors have occurred in memory. 

Single-bit errors in the 16-bit data word are 
flagged and corrected. 

Single-bit errors in the 6-bit check word are 
flagged, and the CPU sends the EDAC 
through the correction cycle even though the 
16-bit word is not in error. The correction 
cycle will simply pass along the original 16-bit 
word in this case and produce error syndrome 
bits to pinpoint the error-generating location. 

Dual-bit errors are flagged but not corrected. 
Thes e dual errors may occur in any 2 bits of 
the 22-bit word from memory (two errors in 
the 16-bit data word, two ermrs in the 6-bit 
check word, or one error in each word). 

The gross-error condition of all lows or all 
highs from memory will be detected. Other
wise, errors in three or more bits of the 22-bit 
word are beyond the capabilities of these 
devices to detect. 

In order to be able to determine whether the 
data from the memory is acceptable to use as 
presented to the bus, the EDAC must be 
strobed to enable the error flags and the flags 
will have to be tested for the zero condition. 

PARITY 
GENERATOR 

12 

12 

12 

ERROR 
DECODER 

The CPU sees lows on both flags. The next 
two cases of single-bit errors require data 
correction. Although the EDAC can discern 
the single check bit error and ignore it, the 
error flags are identical to the single error in 
the 16-bit data word. The CPU will ask for 
data correction in both cases. An interrupt 
condition to the CPU results in each of the 
last three cases, where dual errors occur. 

ERROR DETECTION AND 
CORRECTION DETAILS 
During a memory write cycle, six check bits 
(CB0 - CB5) are generated by eight-input pari
ty generators using the data bits as defined 
below. During a memory read cycle, the 6-bit 
check word is retrieved along with the actual 
data. 

Error detection is accomplished as the 6-bit 
check word and the 16-bit data word from 
memory are applied to internal parity genera
tors/ checkers. If the parity of all six groupings 
of data and check bits is correct, it is as
sumed that no error has occurred and both 
error flags will be low. (It should be noted that 
the sense of two of the check bits, CB0 and 
CB1, is inverted to ensure that the gross-error 
condition of all lows and all highs is detected.) 

If the parity of one or more of the check 
groups is incorrect, an error has occurred and 

The first case in the error function table the proper error flag or flags will be set high. 
represents the normal, no-error condition. 
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Preliminary Specification 

FAST 7 4F630, 7 4F631 

OE 

ERROR 
DETECTOR 

SEF 

DEF 

Any single error in the 16-bit data word will 
change the sense of exactly 3 bits of the 6-bit 
check word. Any single error in the 6-bit 
check word changes the sense of only that 
one bit. In either case, the single-error flag will 
be set high while the dual-error flag will 
remain low. 

Any 2-bit error will change the sense of an 
even number of check bits. The 2-bit error is 
not correctable, since the parity tree can only 
identify single-bit errors. Both error flags are 
set high when any 2-bit error is detected. 

Three or more simultaneous bit errors can 
fool the EDAC into believing that no error, a 
correctable error, or an uncorrectable error 
has occurred and produce erroneous results 
in all three cases. 

Error correction is accomplished by identify
ing the bad bit and inverting it. Identification of 
the erroneous bit is achieved by comparing 
the 16-bit data word and 6-bit check word 
from memory with the new check word with 
one (check word error) or three (data word 
error) inverted bits. 

As the corrected word is made available on 
the data word 1/0 port, the check word 1/0 
port presents a 6-bit syndrome error code. 
This syndrome code can be used to identify 
the bad memory chip. 



Signetics Logic Products 

Error Detection Correction 

FUNCTION TABLE 

TOTAL NUMBER OF ERRORS ERROR FLAGS 
DATA CORRECTION 

16-Blt Data 6-Bit Checkword SEF DEF 

0 0 L L Not Applicable 
1 0 H L Correction 
0 1 H L Correction 
1 1 H H Interrupt 
2 0 H H Interrupt 
0 2 H H Interrupt 

H - HIGH voltage level, L - LOW voltage level 

CHECK WORD 16·BIT DATA WORD 

BIT 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

CBo x x x x x x x x 
CB1 x x x x x x x x 
CB2 x x x x x x x x 
CB3 x x x x x x x x 
CB4 x x x x x x x x 
CBs x x x x x x x x 

NOTE: 
The six check bits are parity bits derived from the matrix of data bits as indicated by "X" for each bit. 

ERROR SYNDROME TABLE 

ERROR LOCATION 

DBo 
DB1 
DB2 
DB3 
DB4 
DBs 
DBs 
DB7 
DBs 
DB9 
DB10 
DB11 
DB12 
DB13 
DB14 
DB1s 
CBo 
CB1 
CB2 
CB3 
CB4 
CBs 
No Error 

H - HIGH voltage level 
L - LOW voltage level 

February 1986 

CBo 

L 
L 
H 
L 
L 
H 
H 
H 
L 
L 
L 
H 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 

SYNDROME ERROR CODE 

CB1 CB2 CB3 CB4 CBs 

L H L H H 
H L L H H 
L L L H H 
L H H L H 
H L H L H 
L L H L H 
L H L L H 
H L L L H 
L H H H L 
H L H H L 
H H L H L 
L H L H L 
H L L H L 
H H H L L 
L H H L L 
H L H L L 
H H H H H 
L H H H H 
H L H H H 
H H L H H 
H H H L H 
H H H H L 
H H H H H 
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Signetics Logic Products Preliminary Specification 

Error Detection Correction FAST 74F630, 74F631 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

Your Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

VoH HIGH-level output voltage 

1 
'F631 4.5 v 

loH HIGH-level output current 'F630 -3 mA 

loL LOW-level output current 20 mA 

TA Operating free-air temperature 0 70 ·c 
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Signetics Logic Products Preliminary Specification 

Error Detection Correction FAST 74F630, 74F631 

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

PARAMETER ~ 74F630 

~J TEST CONDITIONS1 :--t;--1---- UNIT 
Mm Typ2 Max 

---------+--·V--c-e-~-M--IN-.-v-,L-~-~;,x-.--- -1' 10% v:_~--j--~~- --~ _J_____ -~ --y 
VoH HIGH-level output voltage V1H ~MIN. loH ~MAX ' ''i%Vcc T 2 7 , 8 4 -T v 

VoL LOW-level output voltage 

V1K Input clamp voltage 

Input current at 
maximum input voltage 

Vee~ MIN, v,L ~ M;,z- - + 10%11:;-t- --- 0.35 0.50 v 

''" - ""· '" "M" , ,-- o,; o.;o > 
Vee~ MIN, 1, ~ l1K -·0.73 -1.2 v 
----------------- ----- --

Vec~oov,v,~70V 100 µA 
----~- - -- ---- -

Vee~ MAX, v, ~ 2.7V 20 
-----t---------------------+-----+ 

HIGH-level input current 

LOW-level input current 

Off-state output current, 
HIGH-level voltage applied 

µA 

µA Vee ~MAX, v, ~ 0.5V -20 
----+----------------------~---+----+ 

Vee~ MAX, v,H ~MIN, Vo~ 2.7V 2 50 µA 

Off-state output current, t 
LOW-level voltage applied _v_e_c_~_M_A~~IH ~MIN, Vo~ 0.5V -~~~ µA 

los Short-circuit output current3 Vee~ MAX -60 ~=.t~ 150 mA 

c~l-c-c~~~~~-S~u~p-p-ly-c·u-r-re·n··t· .(-to~=·----1:-::-c ~L-_-_ cc -__ v_c_c_~ __ M_A~-X~~~~ ·_--_-_-_-_-___ -__ -_-__ -__ - __ -_ -~-----~-·-+-_-~- I ---~ 

lozL 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating condi1ions for the applicable type. 
2. All typical values are at Vee = 5V, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tf)Chniques 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. 

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

PARAMETER 
Min Typ2 Max 

TEST CONDITIONS1 -----cl ----;~;~~~---- UNIT 

·--+------------ -------+-
loH HIGH-level output current V ec ~MIN, v,L ~MAX, v,H ~MIN, VoH ~MAX 250 µA 

f----------------------+----------- ------+----+-

VoH LOW-level output voltage 
Vee~ MIN, v,L ~MAX, 
v,H ~ MIN, loL ~ MAX 

f--------------------1--------~-----

V1K Input clamp voltage 

Input current at 
maximum input voltage 

11H HIGH-level input current 

LOW-level input current 

Vee~ O.OV, v, ~ 7.0V 

Vee~ MAX, v, ~ 2.7V 
·-----

Vee= MAX, v, ~ 0.5V 

" 10%Vcc 0.35 0.50 V 

0.35 0.50 v 
---1-0.7-3-+-_--1-.2-+--v--1 

-----+----i---

±5%Vcc 

! 
I 

100 µA 

----+---
1 20 µA 

__,r---+--
-20 µA 

Ice Supply current (total) lccL Vcc_~_M_A_x _____ -------~f---~~--~ _ :r==1:-J 
lccH 

lccz 

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

February 1986 6-551 

6 



/ 

Slgnetlcs Logic Products Preliminary Specification 

Error Detection Correction FAST 74F630, 74F631 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifyi[lg FAST Logic.") 

74F630 

TA= +25°C 
TA= o to +10°c 

Yee= +5.0V 
Yee= +5.0V 

PARAMETER TEST CONDITIONS ±10% UNIT 
CL=50pF 

CL= 50pF 
RL=5000 

RL=5000 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

22 
tPHL DB to CB 20 

ns 
I 

tPLH Propagation delay 
Waveform 1 

13 
ns 

tPHL SI to DEF, SEF 12 

tpzH Output enable time to HIGH level, 
Waveform 3 & 4 

12 
tpzL SO to CB, DB 12 

ns 

tPHZ Output disable time from HIGH level, 
Waveform 3 & 4 

15 
tpLz SO to CB, DB 15 

ns 

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

74F631 

TA=+25°C 
TA= o to +70°c 

Ycc=+5.0V 
Ycc=+5.0V 

PARAMETER TEST CONDITIONS ±10% UNIT 
CL= 50pF 

CL= 50pF 
RL= 5000 

RL=5000 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

25 
tPHL DB to CB 18 

ns 

tPLH Propagation delay 
Waveform 1 

16 
tPHL SI to DEF, SEF 11 

ns 

tPHL Propagation delay time, HIGH-to-LOW 
Waveform 1 

12 
tPLH level output, SO to CB, DB 16 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F630, 'F631 

TA= +25°C 
TA=o to +10°c 

Vee= +5.0V 
PARAMETER TEST CONDITIONS 

Yee=+5.0V ±10% UNIT 
CL=50pF 

CL= 50pF 
RL=5000 

RL=5000 

Min Typ Max Min Max 

Is Set-up time, CB or DB to SI Waveform 2 4 ns 

th Hold time, CB or DB to SI Waveform 2 4 ns 
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Signetics Logic Products Preliminary Specification 

Error Detection Correction FAST 7 4F630, 7 4F631 

AC WAVEFORMS 

CB, DB 

s, 

SEF, CB 

DEF, DB -----' 

Waveform 1. Waveform 2. Data Set-up And Hold Times 

DB To CB } 
S1 To DEF, SEF 
So To CB, DB 

Delays 

So VM VM 
So 

--{~PZL t·,:,,_ 
-IPZH)VM _cVoH-0.3V -IPHZ~ 

CB, DB 

Waveform 3. 3-State Enable Time To HIGH Level 
And Disable Time From HIGH Level 

ov 

CB, DB v. 

Waveform 4. 3-State Enable Time To LOW Level 
And Disable Time From LOW Level 

NOTE: For all waveforms. VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

February 1986 6-553 

3.5V 

6 



Signetics Logic Products 

Error Detection Correction 

TEST CIRCUITS AND 
WAVEFORMS 

PULSE 
GENERATOR 

vec 

RT 

Test Circuit For Open Collector 
Outputs (' F631) 

PULSE 
GENERATOR 

vee 

7.0V 

t.._., 7.0V 

Test Circuit For 3-State Outputs ('F630) 

SWITCH POSITION 

TEST SWITCH 

trzH open 
lrzL closed 
Ip Hz open 
lpLz closed 

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

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

of pulse generators. 

February 1986 

Preliminary Specification 

FAST 7 4F630, 7 4F631 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. Rate I Pulse Width I tTLH I tTHL 

74F 3.0V } 1MHz I 500ns } 2.5ns} 2.5ns 
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logic Products 

FEATURCS 
., nig" i111peaance Ni'·i< hase mputs 

for reduc<3cl loading (70µA in 
HIGH anti LOW slates) 

., Ideal for applica'lio11s which 
requirf.' high rm\put drive and 
m!nima~ bus k)iadtng 

" I nverririg versim~ of 'r-245 

" Octal bi!i!rnctional bus interface 

" 3-S!a!e buffer outputs sink 64mA 
and so1.m;e 15mA 

DESCi'!IPTION 
The 'F640 is an oclal transceiver featur
ing invert~ng 3-Statn bus-compatible out
puts in lJoth send and receive directions. 

The B1 ·- B6 outputs are capable of sink
ing 64rnA and sourcing 15mA, providing 
very good capacitive drive characteris
tics. 

These octal bus transceivers are de
signed for asynchronous two-way com
munication between data busses. 

PIN CONFIGURATION 
1--------------

- '"--r---;= Tm ~-:J i.?:£1 Vee 

Ai~ [iii OE 

A,@j ~s, 
A3 [~ 1}!] B2 

a, 

s, 

85 

s, 
s, 

GND --, ___ _;:;r- B8 

TOPVfEW 

August 26, 1985 

FAST ·7,4f640 
Trar~c9~ver 

Octal Bus Transceiver, Inverting (3-State) 
F\'" ~)duct Gp«lc:iii .JiJ'i.i\>n 

TYPE 

74F640 

ORDERING CODE 

1----- PACKAGES . COMMERCIAL RANGE ____ -~ 

l---P __ l __ as __ t __ ic_D __ IP ___ --+-----V-c·--c--=_
5
v_± __ 

1 
__ 
0 
__ : __ ; __ ~F--T6_A4:;~c-=~~o= ·- ---_ -

t==!lastic SOL-20 N74F640D 
-------~-------------------·---

NOTES: 
1. SO package is surface-mounted m1cro-m1niature DIP. 
2. For information regarding devrces processed to Military Specifications, see the Signetics Military Products 

Data Manual. 

H\IPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L.) 

HIGH/LOW 
l.OAD VALUE 

HIGH/LOW 

A1 -As, B1 - B8 Data inputs 3.5/0.115 70uA/70µA 
r---------t------------t--------1- ---· ·-·----

T /R Transmit/receive input 2.0/0.067 40uA/ 40µA 

inputs (active LOW) 2.0/0.067 40uA/ 40µA 
r---------+--------------+---···---- ·~ --- --·---·- ----·-----

Output enable i 
A1 -As Data outputs 150/40 3rnA/24mA 

r---------+--------------+------. -- --- ·--····------
B1 -Ba Data outputs 750/106.7 15rnA/64rnA 

~---------+---------------+------------ ----- ----- ---
NOTE: 
1. One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

23456789 

19 
1 

OE 
rtR 

18 17 16 15 14 13 12 11 

Vee =Pm 20 
GND =Pin 10 

6-555 
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Signetics Logic Products 

Transceiver 

LOGIC DIAGRAM 

•, ., ., •, •s ., . , •• 

Product Specification 

FAST 74F640 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

OE T/R 

L L Bus B data to Bus A 

L H Bus A data to Bus B 
-

H x I (L) 

H =HIGH voltage level 
L ~ LOW voltage level 
X =Don't care 
(Z) =HIGH impedance 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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +5.5 v 

l At -As 48 mA 
louT Current applied to output in LOW output state 

Bt -Ba 128 mA 

TA Operating free-air temperature range o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.50 5.0 5.50 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

At -As -3 mA 
loH HIGH-level output current 

Bt -Ba mA -15 

At -As 24 mA 
loL LOW-level output current 

Bt -Ba 64 mA 

TA Operating free-air temperature 0 70 oc 
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Signetics Logic Products Product Specification 

Transceiver FAST 74F640 

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

74F640 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ' Max 

A,-Aa ± 10%Vcc 2.4 v 
loH =-3mA --

B, -Ba Vee= MIN, ±5%Vr,r, 2.7 3.4 v 
VoH HIGH-level output voltage V1L =MAX, ---+---

V1H =MIN ± 10%Vee 2.0 v 
B, -Ba loH = -15mA 

±5%Vcc 2.0 v 
± 10%Vcc 0.35 0.50 v 

A, -As 
Vee= MIN, 

loL = 24mA 
± 50/oVcc 0.35 0.50 v 

VOL LOW-level output voltage V1L =MAX, 
loL = 48mA ± 10%Vcc 0.40 0.55 v 

B, -Ba 
V1H =MIN 

loL = 64mA ±5%Vcc 0.40 0.55 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

Input current at 
A, -As, Vee= 5.5V, V1 = 5.5V 1.0 mA 

11 B, -Ba 
maximum input voltage ---1 

OE, TIA Vee= o.ov, V1 = 7.0V 100 µA 

l1H HIGH-level input current 
OE, T/R 

Vee= MAX, V1 = 2.7V 40 µA 
only 

l1L LOW-level input current 
OE, T/R 

Vee= MAX, V1 = 0.5V -40 µA 
only 

l1H+ Off-state current 
Vee= MAX, V1H =MIN, V1 = 2.7V 70 µA 

loZH HIGH-level voltage applied 

l1L+ Off-state current 
Vee= MAX, V1H = MIN, V1 = 0.5V -70 µA 

lozL LOW-level voltage applied 

Short-circuit A,-Aa -60 -150 mA 
las output current 3 B, -Ba 

Vee= MAX 
-100 -225 mA 

leeH T/R =A, -As= 4.5V; OE= GND 66 85 mA 

Ice Supply current (total) lceL Vee= MAX OE= T /R = B, - Ba= GND 91 120 mA 

lccz OE= 4.5V; T/R = B, - Ba= GND 78 102 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

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

74F640 

TA= +2s0 c TA=o to +10°c 

Vee= +s.ov 
Vee= +5.0V 

PARAMETER TEST CONDITIONS ±10% UNIT 
CL= 50pF 

CL= SOpF 
RL=soon 

RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.0 4.5 7.0 2.0 8.0 
tPHL An to Bn. Bn to An 1.0 2.5 5.0 1.0 5.5 

ns 

tpzH Output enable time Waveform 2 6.0 9.0 11.0 6.0 13.0 
tpzL to HIGH or LOW level Waveform 3 6.0 9.0 11.0 6.0 11.5 

ns 

tpHz Output disable time Waveform 2 2.5 5.5 8.0 2.5 9.0 
tplZ from HIGH or LOW level Waveform 3 2.0 4.5 7.0 2.0 7.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products 

Transceiver 

AC WAVEFORMS 

Waveform 1. Propagation Delays For 
An To Bn Or Bn To An 

Product Specification 

FAST 74F640 

Waveform 2. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

0e ~Mv_M-------{vM 
l-1PZL - lpLz 

VM 

Waveform 3. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, VM ..,, 1.5V. 

---~~--------------------------------··---------------~-. 

TEST CIRCUIT AND WAVEFORMS 
----------------------------

vcc ~7.0V 

1----•w--------1 
VM VM I 

10% 

AMP(V) 

-----ov 

PULSE 
GENERATOR 

VIN 

I 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 
f----· 

tpLz closed 
tpzL closed 
All other open 

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

see AC CHARACTERISTICS for value. 
R1 =Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

ITHL(tt) 

-ITLH(tr) 

ITLH(lrl·-~ 
trnlltli---~ 

..._v_., _____ tw-------:J 
VM = 1.5V 

Input Pulse Definition 

10'%, 
~ov 

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

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 

74F 3.0V 1MHz 500ns 
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Signetics 

Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
HIGH and LOW states) 

• Octal bidirectional bus interface 
• Common Output Enable for both 

Transmit and Receive modes 
• Open-Collector outputs sink 

64mA 
• 'F641 Non-inverting 

'F642 Inverting 

FUNCTIQr-1 TABllE 'F641 
INPUTS INPUTS/OUTPUTS 

OE T/R An Bn 

L L A=B INPUTS 

L H INPUTS B=A 

H x (Z) (Z) 

FUNCTION TABLE 'F642 
INPIJTS INPUTS/OUT~ 

OE T/R 

L L 

L H 

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

An 

A=B 

INPUTS 

(Z) 

(Z)= HIGH impedance state 

PIN CONFIGURATION 

'F641 

August 26, 1985 

Bn 

INPUTS 

B=A 

(Z) 

FAST 74F641, 74F642 
Transceivers 
'F641 - Octal Bus Transceiver with Common Output Enable, 
Non-Inverting (Open Collector) 
'F642 - Octal Bus Transceiver with C 
Product Specification 

r--- I TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
TYPE 

DELAY (TOTAL) 
r--· 

74F641 8.0ns 69mA 

74F642 8.5ns 52mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Yee= SY ± 10%; TA= O'C to +70°C 

Plastic DIP N7 4F641 N, N7 4F642N 

Plastic SOL-20 N74F641D, N74F642D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Ao-A7, Bo- 87 Data inputs 1.0/0.033 20µ.A/20µA 

T/R Transmit/receive input 2.0/0.067 40µ.A/40µA 

OE 
Common output enable 

2.0/0.067 40µ.A/40µA 
input (active LOW) 

Ao-A1 Data outputs *OC/33 *OC/20mA 

Bo-87 Data outputs *OC/106.7 *OC/64mA 
~-

NOTES: 
1. One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 
2. •oc =Open Collector 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F641 'F641 

~------------~ 
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Signetics Logic Products Product Specification 

Transceivers FAST 74F641, 74F642 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) I --~----- 'F642 'F642 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair \he L'Seful life of the device, 
Unless otherwise noted these limits are over the operating free air temperature range,) 

Supply voltage 

Input voltage 

Input current 

PARAMETER 

VouT Voltage applied to output in HIGH output state 

Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH-level input voltage 
r-~~~~~~~~---

V 1 L LOW-level input voltage 

l1K Input clamp current 

VoH HIGH-level output voltage 

loL LOW-level output current 

TA Operaring free-air temperature 

August 26, 1985 

Min 

4-5 

2,0 

0 

74F 

-0,5 to + 7,0 

-0,5 to +7,0 

-30 to +5 

-0,5 to +Vee 

40 

128 

0 to 70 

74F 

Nom Max 

5,0 5-5 

0..8 

-18 

20 

mA 

v 
mA 

mA 

UNIT 

mA 



Signetics Logic Products Product Specification 

Transceivers FAST 74F641, 74F642 

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

7 4F641/74F642 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

loH HIGH-level output voltage Vee= MIN, v,L = MAX, V1H = MIN, VoH = MAX 250 µA 

VoL LOW-level output voltage 

± 10%Vcc .35 .50 v 

Vee= MIN, 
loL = 20mA 

±5%Vcc .35 .50 v 
V1L =MAX, 
V1H =MIN loL = 48mA ± 10%Vec .40 .55 v 

f--
loL = 64mA ±5%Vcc .40 .55 v 

·t-----
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

f------·-------,--------+--------------------+----+----+----+----4 
Input current at T /R, OE Vee= o.ov, V1 = 7.0V 100 µA 

11 maximum input 
voltage Ao -A7, Bo - 87 Vee= 5.5V, V; = 5.5V 1.0 mA 

--
T/R, OE 40 µA HIGH-level input 

current 
r-------- Vee= MAX, v, = 2.7V 

Ao-A7, Bo-87 20 µA 

T/R, OE -40 µA LOW-level input 
current 

Vee= MAX, v, = 0.5V 
-20 µA 

--·-·-·-· ·-··- ··----------------- t----- +---- --- - ----

Ice 
Supply current 
(total) leeH 

'F642 f---
leeL 

C--------------~----~'·-~ 
NOTES: 

Vee= MAX 

An= T/R = 4.5V; OE= GND 60 90 mA 
>-----------------· ·----+---- --+----

TIR = 4.5V; An= OE= GND 78 120 mA 
f-----------------+--·---l------+-----+-----l 

An = T /R = OE = 4.5V 37 55 mA 
f-----------·--+------f-----t----t----·-

An = T /R = 4.5V; OE = GND _ _..L__ ___ ..___6_7 __ _J_ __ ~8-~ ___rri~_J 

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 Yee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las, 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 (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic.") 

74F641 
t----- ---,----------· 

TA=+25°C TA= 0°C to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +5.0V ± 10% 

UNIT 
CL= SOpF CL= 50pF 
AL= soon RL=soon 

Min Typ Max Min Max 
- -

lPLH Propagation delay 
Waveform 2 

7.5 10.0 12.5 7.5 13.0 
lPHL An to Bn 4.0 6.0 9.5 4.0 11.0 

ns 

lPLH Propagation delay 
Waveform 2 

6.0 9.5 12.0 600 12.0 
tPHL Bn to An 3.5 5.5 7.5 3.5 8.0 

ns 

tPLH Propagation delay 
Waveform 3 

7.0 10.5 12.5 7.0 13.0 
tPHL OE to An 5.0 7.0 9.0 5.0 10.0 

ns 

tPLH Propagation delay 
Waveform 4 

9.0 10.5 12.5 9.0 13.5 
tPHL OE to Bn 5.5 7.5 9.5 5.5 10.5 

ns 
L.__ ---------~ __ __,___ ·-~ 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products Product Specification 

Transceivers FAST 74F641, 74F642 

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

74F642 

TA= +2s0 c TA=o·c to +10°c 

PARAMETER TEST CONDITIONS Vee= +5.0V Vee= +s.ov ± 10% 
UNIT 

CL= 50pF CL=50pF 
RL=soon RL=500Q 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

9.0 11.5 13.5 9.0 14.5 
tPHL An to Bn 2.0 4.5 6.5 2.0 7.0 

ns 

tPLH Propagation delay 
Waveform 1 

8.5 10.5 12.5 8.5 13.0 
tPHL Bn to An 1.5 4.0 6.0 1.5 6.5 ns 

tPLH Propagation delay 
Waveform 3 

8.5 10.5 12.5 8.5 13.0 
tPHL OE to An 6.0 8.0 10.5 6.0 11.0 

ns 

tPLH Propagation delay 
Waveform 4 9.0 11.5 13.5 9.0 14.0 

tPHL OE to Bn 6.5 9.0 11.0 6.5 11.5 
ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 

AnorBn~ 

~IPLH-1~1 
Bn or An __J- yM ~ 

Waveform 1. Propagation Delay For 
An To Bn Or Bn To An (F642) 

Waveform 3. Propagation Delay For 
OE To An Or Bn Outputs ('F642) 
(Bn Or An Inputs In HIGH State) 

August 26, 1985 

NOTE: For all waveforms, VM ... 1.5V. 

6-562 

Waveform 2. Propagation Delays For 
An To Bn Or Bn To An (F641) 

Waveform 4. Propagation Delays For 
OE To An Or Bn Outputs ('F641) 
(Bn Or An Inputs In LOW State) 



Signetics Logic Products 

Transceivers 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vee 7.0V 

Test Circuit For Open-Collector Outputs 

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

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

of pulse generators. 

August 26, 1985 

FAMILY 

74F 

6-563 

Product Specification 

FAST 7 4F641, 7 4F642 

AMP(V) 

ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude] Rep. Rate] Pulse WidthJ tTLH l trnL 

3.0V l 1MHz J 500ns J 2.5nsj 2.5ns 

6 
~ 



Signetics 

Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
HIGH and LOW states) 

• Independent registers for A and 
B buses 

• Multiplexed real-time and stored 
data 

• Choice of non-inverting and 
inverting data paths 

• 3-State outputs 

DESCRIPTION 
These devices consist of bus transceiver 
circuits with 3-State outputs, D-type flip
flops, and control circuitry arranged for 
multiplexed transmission of data directly 
from the input bus or from internal regis
ters. Data on the A or B bus will be 
clocked into the registers as the appro
priate clock pin goes to a HIGH logic 
level. Enable G and DIR pins are provid
ed to control the transceiver function. In 
the transceiver mode, data present at 
the high impedance port may be stored 
in either the A or B register or both. 

The Select (S) controls can multiplex 
stored and real-time (transparent mode) 
data. The DIR determines which bus will 
receive data when the Enable G is active 
(LOW). In the isolation mode (Enable G, 
HIGH), A data may be stored in the B 

PIN CONFIGURATION 

'F646 

Vee 

Y2 

Y1 

Yo 

4351 

So 

S1 

February 1986 

FAST 7 4F646, 7 4F648 
Transceivers /Registers 
'F646 - Octal Transceiver/Register, Non-Inverting (3-State) 
'F648 - Octal Transceiver/Register, Inverting (3-State) 
Preliminary Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F646 7.5ns 115mA 

74F648 7.5ns 115mA 

ORDERING CODE 

COMMERCIAL RANGE PACKAGES Vee= SY ± 10%; TA= o·c to +70°C 

Plastic DIP N74F646N, N74F648N 

Plastic SOL-24 N7 4F646D, N7 4F648D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

A1 - Aa, B1 - Ba A and B inputs 1/0.033 20µA/20µA 

CPAB, CPBA Clock pulse input 1/0.033 20µA/20µA 

SAB, SBA Transmit/receive input 1/0.033 20µA/20µA 

DIR, G Output enable inputs 1/0.033 20µA/20µA 

A1 - Aa, B1 - Ba A and B outputs 150/33.3 3mA/20mA 
NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

register and/ or B data may be stored in 
the A register. 

When an output function is disabled, the 
input function is still enabled and may be 
used to store and transmit data. Only 

LOGIC SYMBOL 

'F646 

4 5 6 7 8 9 10 11 

A1 A2 A3 A4 AS A6 A7 AB 

23 

22 

21 

20 19 18 17 16 15 14 13 

Vee =Pin 24 
GND =Pin 12 

6-564 

one of the two buses, A or B, may be 
driven at a time. Figure 1 demonstrates 
the four fundamental bus-management 
functions that can be performed with the 
'F646 and 'F648. 

LOGIC SYMBOL (IEEE/IEC) 

'F646 

.. .. 

.. .. .. .. .. .. .. .. .. .. 

., .. .. 



Signetics Logic Products Preliminary Specification 

Transceivers/Registers FAST 7 4F646, 7 4F648 

PIN CONFIGURATION 

'F648 

Vee 

Y2 

Y1 

Yo 

4351 Y3 

So 

S1 

S2 

LE 

LOGIC SYMBOL 

23 

22 

21 

CPAB 

DIR 

CPBA 

SBA 

G 

Vee =Pin 24 
GND =Pin 12 

'F648 

5 6 7 8 9 10 11 

I I I I I I I 

20 19 18 17 16 15 14 13 

LOGIC SYMBOL (IEEE/IEC) 
---------------------

'F648 

------------------------------------------------------

REAL-TIME TRANSFER 
BUS B TO BUS A 

131 121 I 11 I 1231 121 1221 
DIR G CPAB CPBA SAS SBA 
H L X X X L 

FUNCTION TABLE 

INPUTS 

G DIR CPAB CPBA 

H x Hor L H or L 
H x 1 I 

L L x x 
L L x x 
L H x x 
L H Hor L x 

REAL-TIME TRANSFER 
BUS A TO BUS B 

(3) (21) (1) (23) (2) (22) 

STORAGE 

(3) (21) (1) (23) (2) (22) 

TRANSFER STORAGE DATA 
TO A ORB 

(21) (l) (23) (2) (22) 
DIR G CPAB CPBA SAS SBA DIR G CPAB CPBA SAS SBA 

(3) 
DIR 

L 
G CPAB CPBA SAS SBA 

H L X X L X X H i i X X 
11orl Harl ~ 

Figure 1 
------------------~ 

-------
DATA 1/0* OPERATION OR FUNCTION 

--I 
SAB SBA A1-Aa B1-Ba 'F646, 'F647 'F648, 'F649 

--------
x x 

Input Input 
Isolation Isolation 

x x Store A and B data Store A and B data 
---=-------------j 

x L 
Output Input 

Real time B data to A bus Real time B data to A bus 
x H Stored B data to A bus 

-

Stored B data to A bus 

L x 
Input Output 

Real time A data to B bus Real time A data to B bus 
H x Stored A data to B bus Stored A data to B bus 

-~ 

*The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., data at the bus pins 
will be stored on every low-to-high transition on the clock inputs. 

H = high level X = irrelevant 
L = low level t = low-to-high level transition 

February 1986 6-565 
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Signetics Logic Products Preliminary Specification 

Transceivers/Registers FAST 7 4F646, 7 4F648 

LOGIC DIAGRAM 

'F646 'F648 

, 
I 
I 
I 
I 
I 
1<201 

81 A1 

I 
I 
I 
I 
I 

.J 

TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS 003540S I 
~----------------------------------------------'::J 
ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N r--- Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 48 mA 

TA Operating free-air temperature range o to 70 "C 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Typ Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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 

February 1986 6-566 



Signetics Logic Products Preliminary Specification 

Transceivers/Registers FAST 7 4F646, 7 4F648 

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

---~~- PARAM_E_'T_E_R_·------+----·--T-ES_T_c_o_N_o_1_T_1o_N_s_' __ ~---+--M_in_+-T_Y_P_'-+-_M_a_x__,_u_N-IT--+ ~ 
74F646, 'F648 

Vee =MIN, V1L ~MAX, ± 10%Vee 2.4 
VoH HIGH-level output voltage V1H =MIN, loH =MAX ± 5%Vee 2.7 3.4 

v 
v 

f--------·~----··-------+----------------+----+-----+----+-----+-----i 

Vee =MIN, V1L =MAX, ± 10%Vee .35 

V1H =MIN, loL =MAX ± 5%Vcc .35 
LOW-level output voltage 

.50 v 

.50 v 
·----·-·---~f-------·--------~----+----t---t----+----J 

VrK Input clamp voltage Vee =MIN, 11 = l1K -0.73 -1.2 v 
···----------·--··-·----------+---------------------·-----+-----+----+-----< 

Input current at 
maximum input voltage 

---
l1H HIGH-level input current 

f-------
11 L LOW-level input current 

Vee= O.OV, V1 = 7.0V 

Vee= MAX, V1 = 2.7V 

Vee= MAX, V1 = 0.5V 

100 µA 

1 20 µA 

-1 -20 µA 
----------+--·------------------+---+----i--i--+----1 

lozH 
Off -state output current, 
HIGH-level voltage applied Vee= MAX, V1H =MIN, Vo= 2.4V 2 50 µA 

------·~---------------------+----+----if----+-----i 

lozL 
Off -state output current. 
LOW-level voltage applied Vee= MAX, V1H =MIN, Vo= 0.5V -2 -50 µA 

-··-----------·-----------·-+--------------------+-·--+----+----<-----< 
los Short-circuit output current3 Vee= MAX --60 -150 mA 

60 82 mA 

75 100 mA 

75 100 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 1os. 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 (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic.") 

------·----·-·------ ---------------~-------------,-·------------------------~---~ 

PARAMETER 

tPLH Propagation delay 

TEST 
CONDITIONS 

Waveform 1 

74F646, 'F648 

TA=+25°C 
Vee= +5.0V 

cL = sopF, RL =soon 

TA= 0°C to +70°c 
Vee= + 5.0V ± 10% 

CL= 50pF, RL = soon 
>----~---~----+--

Min Max Min Max 

UNIT 

tPHL CPBA or CPAB to A or B ns 
---------------·-----+----------+-----+-----1-----~----·--I-·--·-·-+-----< 

tPLH 
tPHL 

Propagation delay 
AorBtoBorA 

Waveform 2, 3 
ns 

---------- ----------+----------+---+----+----;-----+-----t-----1 
Propagation delay Waveform 2, 3 
SBA or SAB to A or B ns 

tPLH Propagation delay Waveform 2, 3 
tPHL SBA or SAB to A or B ns 

···-··------·-- ---·-·-··---···. ---··----·- ·--
tpzH Output enable time 
tpzL GtoAorB 

tpzH 
tpzL 

Output enable time 
DIR to A or B 

tpHz Output disable time 
tPLZ GtoAorB 

tpHz Output disable time 

Waveform 4 
Waveform 5 

Waveform 4 
Waveform 5 

ns 
-+-·---+--------1 ---+-- ··----- ·-·------! --

ns 
----t--------·-+-----r----r-----+-----r------+----< 

Waveform 4 
Waveform 5 ns 

--------+-----------+---···--'1---·- ----+---+--------i-·----i 
Waveform 4 

tpLz DIR to A or B Waveform 5 ns 
_1--___ ...L_ _______ J__ _ _J --------------·--'-----------'----'-

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products 

Transceivers /Registers 

AC SET-UP REQUIREMENTS 

1~----·--r.; 
TEST 

PARAMETER CONDITIONS 

t5 (H) Set-up time, HIGH or LOW 
t5 (L) A or B to CPBA or CPAB 

th(H) Hold time, HIGH or LOW 
th(L) A or B to CPBA or CPAB 

lw Clock pulse width 

AC WAVEFORMS 

CPBA or 
CPAB 

A or 8 

Waveform 6 

Waveform 6 

Waveform 1 

Waveform 1. Clock To Bus Delays, Clock Pulse Width 

A or B VM VM SBA or SAB 

B or A 

-'PH~VM -'PLHF 

VM A or B 

Waveform 3. Propaation Delay SELECT A/B To Output 
(Y nl (B Register Stored Data = L, CP = H) 

G,DIR --t·M 
_.. tpzL 

A or B 

Waveform 5. 3-State Enable Time To LOW Level 
And Disable Time From LOW Level 

Preliminary Specification 

FAST 7 4F646, 7 4F648 

7 4F646, 'F648 

TA= +2s0 c TA= o•c to +10°c 
Vee= +s.ov Vee= +5.0V ± 10% UNIT 

CL= 50pF, RL =soon CL= 50pF, RL = 500!1 

Min Typ Max Min Max 

G, DIR 

A or B 

~~ 1~"1~ 
A or B -f..

1
PVHMLi VM* SBA or SAB 

B or A ._v_M ____ v_M_,f A or e 

Waveform 2. Propaation Delay SELECT A/B To 
Output (Y 0 ) (A Register Stored Data = l, CP = H) 

-lpzH-t~--IPHZ~ f _cVoH-0.3V 

ov 

Waveform 4. 3-State Enable Time To HIGH Level 
And Disable Time From HIGH Level 

ns 

ns 

ns 

Waveform 6. Data and Select Set-up And Hold Times 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Si-:;neti(.,.) l< Preliminary Specification 

Transceivers/1<1;.;g1siers FAST 74F646, 74F648 

TEST CIRCUIT AND WAVEFORMS 

-----------------=~==-tw----~ -------- -~:eP~ (V) 

~7.0V Vee 

fl~JiF [- } PULSE: 

~ 

Te~t Ci.-:·:•it fv- 3 Slate Outputs 

SWITCH POSITION r--
TEST 

lrtz 
!pzL 

--1-~\VITCH 
closed 

I closed 
open All utl1er 

DEFINITIONS 
RL "'0 Load resist, sGe AC CH,1\1-l!\C"f c.:RIS TICS for value. 
CL.= Load capacitance inclt1des jig and probe capacitance; 

see AC CHARAGI ERIST!CS for value. 
Rr --''Termination resistance should be equal to ZolJI 

0f pulse ge1wrators. 

February 1986 

10% 10% 
ov 

--1 1---tTHL(lf) ITLH(t,)-1 

VM 1_5V 

Input Pulse Definition 

[,,- --1- - INP~~ -;u~~~~~-;;~s--1 
AMILY -- -- --

Amplitude Rep. Rate Pulse Width tTHL 

74F 3.0V 1 MHz 500ns 2 5ns 
--- -----

6-569 
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Signetics 

Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
HIGH and LOW states) 

• Independent registers for A and 
B buses 

• Multiplexed real-time and stored 
data 

• Choice of non-inverting and 
inverting data paths 

• Open-collector outputs 

DESCRIPTION 
These devices consist of bus transceiver 
circuits with Open-Collector outputs, D
type flip-flops, and control circuitry ar
ranged for multiplexed transmission of 
data directly from the input bus or from 
the internal registers. Data on the A or 8 
bus will be clocked into the registers as 
the appropriate clock pin goes to HIGH 
logic level. Enable G and DIR pins are 
provided to control the transceiver func
tion. In the transceiver mode, data pres
ent at the high impedance port may be 
stored in either the A or 8 register or 
both. 

The Select (S) controls can multiplex 
stored and real-time (transparent mode) 
data. The DIR determines which bus will 
receive data when the Enable G is active 
(LOW). In the isolation mode (Enable G, 
HIGH), A data may be stored in the 8 

PIN CONFIGURATION 

'F647 

Vee 

Y2 

v, 
Yo 

4351 Y3 

So 

s, 

S2 

LE 

February 1986 

FAST 74F647, 74F649 
Transceivers/Registers 
'F647- Octal Transceiver/Register, Non-Inverting (Open-Collector) 
'F649- Octal Transceiver/Register, Inverting (Open 
Preliminary Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F647 7.5ns 115mA 
--

74F649 7.5ns 115mA 

ORDERING CODE 

f--~~~P_A_c_K_A_G_E_s~~~-+~~~-"-c_c_=_S_V~±_1_0_%_·;~T_A_=_o_0_c~to~+_1_0 
COMMERCIAL RANGE ~ 

Plastic DIP N74F647N, N74F649N r- ---+---·-~--~~~~~~~~--~~-

Plastic SOL-24 N 74F647 D, N74F649D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A1 - As, B1 - Bs A and B inputs 1.0/0.033 20µA/20µA 

CPAB, CPBA Clock pulse inputs 1.0/0.033 20µA/20µA 

SAB, SBA Transmit/Receive input 1.0/0.033 20µA/20µA 
·-----

DIR, G Output enable inputs 1.0/0.03~± 20µA/20µA 
A1 - A8, B1 - Ba A and B outputs 150/33.3 3mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

register and/or B data may be stored in one of the two buses, A or 8, may be 
the A register. driven at a time. Figure 1 demonstrates 

When an output function is disabled, the 
input function is still enabled and may be 
used to store and transmit data. Only 

LOGIC SYMBOL 

23 

22 

21 

Vee =Pin 24 
GNO =Pin 12 

F'647 

4 5 6 7 8 9 10 11 

20 19 18 17 16 15 14 13 

~--------·_,------ ··----

6~570 

the lour fundamental bus-management 
functions that can be performed with the 
'F647, and 'F649. 

LOGIC SYMBOL (IEEE/IEC) 

'F647 



Signetics Logic Products Preliminary Specification 

Transceivers/Registers FAST 74F647, 74F649 

PIN CONFIGURATION 

'F649 

LOGIC SYMBOL 

CPAB 

SAB 

DIR 

23 CPBA 

" SBA 

21 G 

Vee =Pm 24 
GND =Pin \2 

'F649 I 
• • 6 , • • 10 1

1
1 I 

A1 A2 A3 A4 AS A6 A7 A8 

81 82 83 84 EJS 86 87 88 

20 19 18 17 16 15 14 13 

LOGIC SYMBOL (IEEE/IEC) 

'F649 

---~-------------------------~----- -----------------·------·-----

REAL-TIME TRANSFER 
BUS B TO BUS A 

REAL-TIME TRANSFER 
BUS A TO BUS B 

STORAGE TRANSFER STORAGE DATA 
TO A ORB 

(3) 
DIR 
H 

(21) (1) (23) (2) 
G CPAB CPBA SAS 
L X X X 

FUNCTION TABLE 
,--·-----·-

(22) 
SBA 

L 

(3) 
DIR 
H 

(21) (1) (23) (2) (22) 
G CPAB CPBA SAS SBA 
L X X 

(3) 
DIR 

Figure 1 

(21) (1) (23) (2) (22) 
G CPAB CPBA SAS SBA 
H t t 

(3) 
DIR 

(21) (1) (23) 121 
G CPAB CPBA SAS 

Horl Harl 

I INPUTS DATA 1/0* OPERATION OR FUNCTION 

{22) 
SBA 
x 

r-·=-.---~--------------+-------+-------------------------------
, G DIR CPAB CPBA SAB SBA A1 -A8 6 1 - 6 8 'F647 'F649 

i H X 
H X 

1---t---· 
L L 
L L 

H or L H or L X X Isolation 
t t X X Input Input Store A and B data 

Isolation 
Store A and B data 

---··-- t-- --+---+---+----+----<1----
x X X L Real time B data to A bus Real time B data to A bus 
x x X H Output Input Stored B data to A bus Stored B data to A bus 

f--1- ----+-----+---+---+---+----f------------r--------------, 
L H X X L X Real time A data to B bus Real time A data to 8 bus 

H or L X H X Input Output Stored A data to B bus Stored A data to B bus L H 

*The data output functions may br enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., data at the bus pins 
will be stored on every low-to-.1igh transition on the clock inputs. 

H = high level X = irrelevant 
L = low level t = low-to-high level transition 
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Signetics Logic Products 

Transceivers/Registers 

'F647 

(4) 

TO 7 OTHER CHANNELS 

, 
I 
I 
I 
I 
I 
I <201 

I 
I 
I 
I 
I 

..J 

Preliminary Specification 

FAST 74F647, 74F649 

'F649 

TO 7 OTHER CHANNELS 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
Input voltage -0.5 to +7.0 v 
Input current -30 to +5 mA 

Voltage applied to output in HIGH output state -0.5 to Vee v 
Current applied to output in LOW output state 48 mA 

Operating free-air temperature range 0 to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Typ Max 
r--

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current ·-18 mA 

r-- --I 
VoH HIGH-level output voltage 4.5 v 
IOL LOW-level output current 24 mA 

TA Operating free-air temperature 0 70 oc 
'------------··---
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Signetics Logic Products Preliminary Specification 

Transceivers/Registers FAST 74F647, 74F649 

DC ELECTRICAL CHAFIAGTERISTh..:S (Over recommended operating free-air temperature rango unless otherNise noted.) 

PARAMEYER ~- - -- --- :~;:~NOITION~---~-~,f 4-;,64;7'~64!'._-~ - mm 1 
Min Typ2 Max 

HIGH-level output current t =\Jc;;-~ ~.~IN~~~-- MAX=~'lH ~ MIN,~:_~~A~ -=-- _ ___ 250 µA 

Vrv· Mli'JV1_,,MAX j±10%Vcc 35 50 V 
LOW. -level output voltage . V--_MIN 1 _MAX _____§---- v 

1H - ' OL - ± 5%Vcc .35 .50 
--+----- --+----+-----< 

Input clamp voltage ''cc~ MIN, 11 ~ llK -0.73 -1.2 V 
- --------~-

Input current at 
1 maximum input voltage Vee~ O.OV, V1 ~ l.OV 100 

l1H HIGH-level input current 
f---------------------

l1L 

Ice 

NOTES: 

LOW-level input current 

Supply current 
(total) 

V cc ~ MAX, V1 ~ 2.7V 

Vee~ MAX, 1/1 ~ 0.5V -1 
r-----------------

60 
Vee~ MAX 

75 

20 

-20 

82 

100 

1. For conditions shown as MIN or MAX, 'Jse the appropriate value specified under recommended operating conditions fur the applicable type. 
2. All typical values a~e at Vee= 5\1, TA= 25°C. 

µA 

µA 

mA 

rn.A 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Mote 202, "fosting and Specifying FAST Logic.") 

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

PARAMEYEfl 

Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

PARAMETER 

c-------------------·----
Set-up time, HIGH or LOW 
A or B to CPBA or CPAB 

TEST 

74F647, 'F649 
--·-----------~-----

TA=0°C to +70°C 
Vee = + 5.0V ± 10% 

CL= 50pF, RL = 500n 

Min Max 

UNIT 

ns 

ns 

-----------------.. ----------·-----~---~ 

TEST 
CONDITIONS 

74F647, 'F649 
!------------------~---------------! 

TA= +25°C TA= 0°C to +70°C 
Vee=+ 5.0V Vee=+ 5.0V ± 10% 

CL= 50pF, RL =soon CL= 50pF, RL =soon r----------,--- -----f----~--------j 
Min 

---~-+----
Typ Max Min Max 

UNIT 

Waveform 4 ns 
---+-----------r-----·r-----t----t--------1--------r-----

Hold time, HIGH or LOW 
A or B to CPBA or CPAB Waveform 4 ns 
Clock pulse width ___ --_-.--r-:-_ W_a_v_e_f-or_m_1_--+-------+-------+-----+------------j ·---·---+--ns _ __, 

. __ J____' -L----~----~-----C----------L--~~____, 
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Signetics Logic Products 

Transceivers /Registers 

AC WAVEFORMS 

CPBA or 
CPAB 

A or B 

Waveform 1. Clock To Bus Delays, Clock Pulse Width 

A or B VM VM SBA or SAS 

B or A 

-'PH~VM -··~ 
VM A or B 

Waveform 3. Progation Delay SELECT A/B To Output (Y nl 
(B Register Stored Data = L, CP = H) 

Preliminary Specification 

FAST 74F647, 74F649 

U 0 -{,:~:1 "M •o t:c: 
a or A \._. _· ____ •_M_,( A or B 

Waveform 2. Progation Delay SELECT A/B To Output (Y 0 ) 

(A Register Stored Data = L, CP = H) 

Waveform 4. Data And Select Set-up And Hold Times 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 7.0V 

rl 
Test Circuit For Open Collector Outputs 

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

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

of pulse generators. 

February 1986 

AMP(VJ 

-------tw-------..; ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY >------~---~----~--~---< 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 
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Signetics 

logic Products 

F~ATIJfU:.~ 

<> High impedance NPN base inputs 
for reduced loading (20µA in 
HIGH and LOW states) 

" Independent registers for A and 
B buses 

" Multiplexed real-time and stored 
data 

" Choice of 11011-inverti119 and 
inverting data paths 

'i"651, 'F653 Inverting 
'1'652, 'F654 Non-Inverting 

., Choice ol 3-Stale or Open-
Collector outputs to A bus 

'F552 3-State 
'Fll54l (Bo - B7) 3-State 
'F654 (Ao -· A1) Open-

DESCRIPTION 
These devices consist of bus transceiver 
circuits with D-type !lip-flops, and control 
circuitry arranged for multiplexed trans
mission of data directly from the input 
bus or from internal registers. Data on 
the A or B bus will be clocked into the 
registers as the appropriate clock pin 
goes \o HIGH logic leveL Output Enable 
pins (OEAB, OEBA) are provided to 
control the transceiver function. 

TOIP'VIEW 

Vee 

CPBA 

SBA 

OEllA 

'"°'""J' ---------------

Febrna1y 1986 

FAST 74F651, 74F652, 
74F653, 74F654 
Transceivers/Registers 
'FS51/'F652 Octal Transceivers/Registers, INV /NINV (3-State) 
'F653/'F654 Octal Transceivers/Registers, iNV /NINV (O.C.) 
Preliminary Specification 

I TYPE TYPICAL PROPAGATION i"ii'ICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F651 12ns 56mA 

74F652 12ns 65mA 

74F653 18ns 56mA 

74F654 1Bns 65mA 

ORDERING CODE 

COMMERCIAL RANGE 
r--·----P_A_c_K_A_G_E_s ___ +--___ V~cc~=-5_1! __ ± 10%; TA= ooc to + 7ooc 

Plastic DIP N74F651 N, N74F652N, N74F653N, N74F654N 

r-----P-la-stic SOL~24 N74F6510, N74F652D, N74F6530, N74F654Dj 

NOTES: 
1. SO package is surface~mounted m1cro~miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 

Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION I

I 74F(U.L.) LOAD VALUE ·1 
HIGH/LOW HIGH/L~ 

Ao - A7, 80 - 87 A and B inputs 1 /0.033 20µA/20µA _ _j 
CPAB, CPBA Clock inputs 1 /0.033 20µA/20µA ~ 

SAB, SBA Select inputs 1 /0.033 20µA/20µA 

~O~EA~B,_O~E_BA __ -+_o_ut_p_ut_e_n_a_b_le_i_n_pu_t_s ____ +--_1_10_.0_3_3_-+-_2_o_µA_l._2oµA 

'F651 Ao-A7 A outputs 150/40 3mA/24mA 
'F652 r--B-0---B-7-+--B-o-ut-p-ut-s ---------+--750/106.7 15mA/64mA 

'F653 r--A_,o_-_A_7-+_A_o_ut_p_u1_.s~----------i--t--f----o_c_'l_4_0_-+-_1._5_m_A_l_2_4m_A__, 
'F654 Bo- B7 B outputs 750/106.7 15mA/64mA --------

NOTE: 
One {1.0) FAST Unit Load is defined as: 20µA in the H\GH state and 0.6mA in the LOW state. 

tOGIC SYMBOL 
~------------

'1'651/'F653 

1 CPAB 
2 SAB OEAB 

23 - CPBA CEBA 
22 SBA 

80 B, B2 B3 84 B5 8 8 By , 

20 19 18 17 10 15 14 13 

6-575 

3 
21 

4567691011 

~ CPA8 
2 SAB OEAB 

23 CPBA OEBA 
22 -- SBA 

B0 e, B2 flaB4 S. e,. a, 

20 19 18 17 16 15 14 13 

3 
21 

6 



Products Preliminary Specification 

Transceivers/Registers FAST 74F651, 74F652, 74F653, 74F654 

lOGiC SYMBOL (IEEE/IEC) 
-·--- ---- --~--·- -·-----------.-----------··------·----·---------------~·---- ---·-·-----·-------! 

'F651 'F652 

'F653 'F654 
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Signetics Logic Products Preliminary Specification 

Transceivers /Registers FAST 74F651, 74F652, 74F653, 74F654 

In the transceiver mode, data present at the 
high impedance port may be stored in either 
the A or B registor or both. 

The select (SAB, SBA) controls can multiplex 
stored and real-time. 

The examples in Figure 1 demonstrate the 
lour fundamental bus-management functions 

that can be performed with the octal bus 
transceivers and receivers. 

Data on the A or B data bus, or both can be 
stored in the internal D flip-flops by LOW-to
HIGH transitions at the appropriate Clock 
inputs (CPAB or CPBA) regardless of the 
Select or Output Enable inputs. When SAB 

REAL-TIME TRANSFER 
BUS B TO BUS A 

REAL-TIME TRANSFER 
BUS A TO BUS B 

STORAGE 

OEAB OEBA CPAB CPBA SAS SBA OEAB OEBA CPAB CPBA SAB SBA OEAB OEBA CPAB CPBA 
L L X X X L HHXXLX XH!X 

L X X I 
L H I I 

Figure 1 

FUNCTION TABLE 

INPUTS INPUTS/OUTPUTS1 

and SBA are in the real time transfer mode, it 
is also possible to store data without using 
the internal D flip-flops by simultaneously 
enabling OEAB and OEBA. In this configura
tion each output reinforces its input. Thus 
when all other data sources to the two sets of 
bus lines are at high impedance, each set of 
bus lines will remain at its last state. 

SAB SBA 
x x 
x x 
x x 

TRANSFER STORAGE DATA 
TOA ORB 

OEAB OEBA CPAB CPBA SAB SBA 
H L HorLHorL H X 

OPERATING MODE 
··-

OEAB OEBA CPAB CPBA SAB SBA Ao thru A1 Bo thru B1 'F651, 'F653 

L H Hor L 
r--

t L H 

x H t 
H H t 

t--
L x Hor L 

L L t 
L L x 
L L x 
H H x 
H H Hor L 

H L Hor L 

H - HIGH voltage level 
L - LOW voltage level 
X = Don't care 
t - LOW-to-HIGH clock transition 

NOTE: 

H or L 

t 
H or L 

t 
t 
t 
x 

Hor L 

x 
x 

Hor L 

x x Isolation 

x x 
Input Input 

Store A and B data 

x x Input Not specified Store A, Hold B 

x x Input Output Store A in both registers 

x x Not specified Input Hold A, Store B 

x x Output Input Store B in both registers 

x L Real-time 8 data to A bus 

x H 
Output Input 

Store B data to A bus 

L x Real-time A Data to B Bus 

H x 
Input Output 

Stored A data to B bus 

H H Output Output 
Stored A data to B bus and 
Stored 8 data to A bus 

1. The data output functions may be enabled or disabled by various signals at OEAB or OEM inputs. Data input functions are always enabled, i.e., data at the bus 
pins will be stored on every LOW-to-HIGH transition on the clock inputs. 
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Signetics Logic Products 

Transceivers/Registers 

FUNCTION TABLE 

INPUTS 
------··--·-

OEAB OEBA CPAB 

L H Hor L 
.. 

L H t 
x H t 
H H t 
L x Hor L 

L L t 
L L x 
L L x 
H H x 
H H Hor L 

H L Hor L 

H = HIGH voltage level 
L - LOW voltage level 
X = Don't care 
t - LOW-to-HIGH clock transition 

NOTE: 

CPBA 

Hor L 

t 
Hor L 

t 
t 
t 
x 

H or L 

x 
x 

H or L 

SAB 

x 
x 
x 
x 
x 
x 
x 
x 
L 

H 

H 

Preliminary Specification 

FAST 74F651, 74F652, 74F653, 74F654 

INPUTS/OUTPUTS1 OPERATING MODE 
--

SBA Ao thru A1 Bo thru B1 'F652, 'F654 

x Isolation 

x 
Input Input 

Store A and B data 

x Input Not specified Hold A, Store B 

x Input Output Store B in both registers 

x Not specified Input Store A, Hold B 

x Output Input Store A in both registers 

L Real-time B data to A bus 

H 
Output Input 

Store B data to A bus 
--

x Real-time A data to B bus 

x 
Input Output 

Stored A data to B bus 

H Output Output 
Stored A data to B bus and 
stored B data to A bus 

1. The data output functions may be enabled or disabled by various signals at OEAB or OEBA inputs. Data input functions are always enabled, i.e., data 
at the bus pins will be stored on every LOW-to-HIGH transition on the clock inputs. 

LOGIC DIAGRAM 
--------·-----··-------------------·--------

'F651 /' F653 

, 
I 
I 
I 
I 
I 
I 1201 

I 
I 
I 
I 
I 

.J 

TO 7 OTHER CHANNELS 

~------·------

February 1986 

'F652/' F654 

BO AO 

TO 7 OTHER CHANNELS 

6-578 
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I 
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Signetics Logic Products Preliminary Specification 

Transceivers/Registers FAST 74F651, 74F652, 74F653, 74F654 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

l Ao-A1 48 mA 
louT Current applied to output in LOW output state 

l 80-87 128 mA 

TA Operating free-air temperature range Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS FOR 'F651 AND 'F652 

74F651, 74F652 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

Ao-A7 -3 mA 
loH HIGH-level output current 

80-87 -15 mA 

Ao-A1 24 mA 
laL LOW-level output current 

80-87 64 mA 

~ 

6 
TA Operating free-air temperature 0 70 oc -

RECOMMENDED OPERATING CONDITIONS FOR 'F653 AND 'F654 

74F653, 74F654 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

VoH HIGH-level output voltage Ao-A7 4.5 v 
loH HIGH-level output current 80-87 -15 mA 

Ao-A7 24 mA 
loL LOW-level output current 

80-87 64 mA 

TA Operating free-air temperature 0 70 oc 
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Signetics Logic Products Preliminary Specification 

Transceivers/Registers FAST 74F651, 74F652, 74F653, 74F654 

DC ELECTRICAL CHARACTERISTICS Except Ao-A7 of 74F653 and 74F654 (Over recommended operating tree-air 

temperature range unless otherwise noted.) 

7 4F651, 7 4F652 

TEST CONDITIONS1 
74F653 (Bo- B1) 

PARAMETER 74F654 (Bo- B1) UNIT 

Min Typ2 Max 

±10%Vcc 2.4 v 
Vee= MIN, 

loH =-3mA 
±5%Vcc 2.7 v 3.4 

VoH HIGH-level output voltage V1L= MAX, 
V1H= MIN ±10%Vcc 2.0 v 

loH = -15mA 
±5%Vcc 2.0 v 

Vee= MIN, loL = 4BmA ± 10%Vcc .35 .50 v 
Vm LOW-level output voltage V1L =MAX, 

V1H= MIN loL = S4mA ±5%Vcc .40 .55 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

Input current SAB, SBA 
Vee= o.ov, V1 = 7.0V 100 µA 

11 at maximum OEAB, OEBA 

input voltage Ao-A7, Bo-B1 Vee= 5.5V, V1 = 0.5V 1.0 mA 

l1H 
HIGH-level SAB, SBA 

Vee= MAX, V1 = 2.7V 20 µA 
input current OEAB, OEBA 

l1L 
LOW-level SAB, SBA 

Vee= MAX, V1 = 0.5V -20 µA 
input current OEAB, OEBA 

lozH Off-state output current, 
Vee= MAX, V1H =MIN, V1 = 2.7V 70 µA 

+l1H HIGH-level voltage applied 

lozL Off-state output current 
Vee= MAX, V1H = MIN, V1 = 0.5V -70 µA 

+l1L LOW-level voltage applied 

Short-circuit 1 Ao-A1 -SO -150 mA 
los output current3 l Bo-B1 

Vee= MAX 
mA -150 -225 

lccH 
f-----1 

52 mA 

'FS51 A Vcc=MAX 57 mA 

lccz 5B mA 

lccH so mA 
r----1 

'FS52 lccL Vee= MAX SB mA 
r----1 

Supply current lccz SB mA 
Ice (total) lccH so mA 

'FS53 r----1 
Bo-B1 lccL Vee= MAX SB mA 
only f-----1 

lccz SB mA 

'F654 lccH 
f-----1 

so mA 

Bo-B7 ~ Vee= MAX SB mA 
only 

lccz SB mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to 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, las tests should be performed last. 
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Signetics Logic Products Preliminary Specification 

Transceivers/Registers FAST 74F651, 74F652, 74F653, 74F654 

DC ELECTRICAL CHARACTERISTICS Except A0-A7 of 74F653 and 74F654 (Over recommended operating tree-air 

temperature range unless otherwise noted.) 

7 4F651, 7 4F652 

PARAMETER TEST CONDITIONS1 7 4F653, 7 4F654 UNIT 

Min Typ2 Max 

'F654 lccH 6a mA 
Supply current r-----1 

Ice Bo-81 lccL Vee= MAX 68 mA 
(total) 

only r-----1 
lccz 68 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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, las tests should be performed last. 

DC ELECTRICAL CHARACTERISTICS for A ports of 74F653 and 74F654 (Over recommended operating for free-air 

temperature range unless otherwise noted.) 

74F653, 74F654 

PARAMETER TEST CONDITIONS1 A PORTS ONLY UNIT 

Min Typ2 Max 

loH HIGH-level output current Vee= MIN, V1L = MAX, V1H = MIN, VoH = MAX 25a µA 

Vee= MIN, V1L = MAX, 1 ±1a%Vcc .35 .sa v 
Vol LOW-level output voltage 

V1H =MIN, loL = MAX l ±5%Vcc .35 .5a v 

V1K Input clamp voltage Vee= MIN, 11 = l1K --a.73 -1.2 v 

11 
Input current at maximum 

Vee= a.av, V1 = 7.av 1aa µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 2a µA 

l1L LOW-level input current Vee= MAX, V1 = a.5V -1 -20 µA 

l lccH 6a 82 mA 
Ice Supply current (total) Vee= MAX 

lccL 75 1aa mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
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Signetics Logic Products Preliminary Specification 

Transceivers/Registers FAST 74F651, 74F652, 74F653, 74F654 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Speeifing FAST Logic.") 

I 74F651, 74F652 

TA= +25°C TA= 0°C to +70°C 

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

UNIT 
CONDITIONS Cc= 50pF Ge= 50pl' 

RL = 500n RL =soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 100 110 90 MHz 

tPLH Propagation delay 
Waveform 1 

2.0 8.5 
tPHL CPBA or CPAB to An or Bn 2.0 9.0 

ns 

tPLH Propagation delay 
Waveform 2, 3 

2.0 8.0 
tPHL A or B to Bn orAn 1.0 7.0 

ns 

tPLH Propagation delay Waveform 2, 3 2.0 11.0 
IPHL SBA or SAS to An or Bn (A or B ~ HIGH) 2.0 9.0 

ns 

tPLH Propagation delay Waveform 2, 3 2.0 11.0 
tPHL SBA or SAS to An or Bn (A or B ~LOW) 2.0 9.0 

ns 

tpzH Output enable time Waveform 5 2.0 10.0 
tpzL OEBA to An Waveform 6 3.0 16.0 

ns 

tPHZ. Output disable time Waveform 5 2.0 9.0 
tpLz OEBA to An Waveform 6 2.0 9.0 

ns 

tpzH Output enable time Waveform 5 3.0 11.0 
tpzL OEAB to Bn Waveform 6 3.0 16.0 

ns 

tpHz Output disable time Waveform 5 2.0 10.0 
tpLz OEAB to Bn Waveform 6 2.0 11.0 

ns 

NOTE: 
1. Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F651, 74F652 

TA= +25°C TA= 0°C to +70°C 

PARAMETER 
TEST Vee= +5.0V Vee= +s.ov ±10% 

UNIT 
CONDITIONS CL= 50pF CL= 50pF 

RL =soon RL = 500n 

Min Typ Max Min Max 

t5(H) Set-up time, HIGH or LOW 
Waveform 4 

6.0 
t5(L) An or Bn to CPBA or CPAB 6.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 4 

0 
th(L) An or Bn to CPBA or CPAB 0 

ns 

tw(H) CPAB, CPBA pulse width 
Waveform 1 

5.0 
tw(L) HIGH or LOW 6.0 

ns 
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Signetics Logic Products Preliminary Specification 

Transceivers/Registers FAST 74F651, 74F652, 74F653, 74F654 

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

[~oo.,moJ PARAMETER 

7 4F6S3, 7 4F6S4 

TA= + 2s·c TA= o to +10°c 
Vee= +S.OV 

Vee= + S.OV 1 103 
CL= 50pf 
R = soon cL = sopF 

L RL= soon 
!-----~---- ,.------1------,----

UNIT 

Min Typ Max Min Max 
---------·----- -+------ ---~-----+----t----+----t-----+-----t 

IMAX Maximum clock frequency Waveform 1 100 110 90 MHz 
-··--------+----+------+-----l----- t--------1----< 

ns 
10.0 

tPLH Propagation delay 
tPHL CPBA or CPAB to An or Bn 

3.0 9.5 
Waveform 1 

3.0 
---··--------+----+----+----+---- t---- --

Waveform 2, 3 3.0 9.0 
2.0 B.0 

tPLH Propagation delay 
tPHL An or Bn to Bn or An 

ns 

---- -·-······-- _____ ___, - . ·-·-- ---+---+---
Waveform 2, 3 3.0 12.0 

(A or B = HIGH) 3.0 10.0 
---f----+---t-----+-----t-----+---

tPLH Propagation delay 
tpHL SBA or SAB to An or B,, 

ns 

tpLH Propagation delay Waveform 2, 3 3.0 12.0 
ns 

tPHL SBA or S/\B to An or Bn (A or B = LOW) 3.0 10.0 
---------------+----- ---+---+ -····----t-----t-----+--·---t-----j 

tPLH Propagation dela•1 
tPHL OEBA to An 

Waveform 3 

tPLH Propagation delay 
tPHL OEAB to Bn 

Waveform 2 

NOTE: 
Subtract 0.2ns from minimum valuos for SO package. 

AC SET-UP REQUIREMENTS ---
PARAMETER TEST CONDITIONS 

----·- t--· 
ls(H) Set-up time, HIGH or LOW 

Waveform 4 
ls(L) An or Bn to CPBA or CPAB 

th(H) Ho!d time, HIGH or LOW 
Waveform 4 

lt,(L) An or Bn to CPBA or CPAB 

tw(H) CPAB, CPB/\ pulse width 
Waveform 1 

tw(L) HIGH or LOW 
-··-.---- ·-·-···------·---
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Min 

5.5 
3.0 

6.0 
3.0 

14.0 
11.0 

16.0 
10.0 

7 4F6S3, 7 4F6S4 

TA=+2s0 c 
TA= o to +10°c 

Vee= +s.ov 
Vee= +s.ov ±10% 
CL= SOpF 

CL= SOpF 
RL =soon 

RL =soon 

Typ Max Min Max 

6.0 
6.0 

0 
0 

5.0 
6.0 

ns 

ns 

UNIT 

ns 

ns 

ns 

6 



Signetics Logic Products Preliminary Specification 

Transceivers/Registers FAST 74F651, 74F652, 74F653, 74F654 

AC WAVEFORMS 

l:Aor 

..•.. --{,:: j .• 't:;,:: I CPAB 

I 
An or Bn 

tPLH~ ,----
'"---~~~~~--'~VM 

Waveform 1. Clock To Output Delays, Clock Pulse Width 

Bn or An \,_•_M _____ •_M_,f- An or Bn 

Waveform 2. Propagation Delay Data And Select To 
Outputs (An Or Bn = HIGH) 

An or Bn VM v,. SBA or SAB 
An or Bn 

Bn or An 

+lpH~VM -'PLHF 
VM An or Bn 

CPBA or CPAB 

Waveform 3. Propagation Delay Data And Select To 
Outputs (An Or Bn = LOW) 

OEAB, OEBA •• •• 

-·"") .. ....£:VOH-0.3V •l?HZ~ 
An or Bn 

ov 

Waveform 4. Data Set-up And Hold Times 

OEAIB, OEBA .. •• 

An or Bn v. 
3.SV 

Waveform 5. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

Waveform 6. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Signetics Logic Products 

Transceivers /Registers 

TEST CIRCUIT AND WAVEFORMS 

'----. PULSE 
GENERATOR 

vcc 

Vou1 

Test Circuit For 3-State And Open 
Collector (OC) Outputs 

SWITCH POSITION 

:~:.TtPzL :;~~HJ 
OC closed 
All other open 

~----~ 

DEFINITIONS 

l....o1.ov 

AL= Load resistor; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes Jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

Preliminary Specific· 1l1c1, 

FAST 74F651, 74F652, 74F653, 74F65!.J. 

FAMILY 

74F 

---·-tw--

10% 

ITLH(lr)··-J 

ITHLllfi-

Input Pulse Definition 

AMi· 

OV 

3.0V 1 MHz 500ns 2.Sns 2.~''"' 

Amplitude Rep. Rate ·-;~_1~_~_;_i~t~j;~~1~lr_~L 
~---~- ~---~----··-----·--~ ·-·-· - . --·-·· 

6-585 



Signetics 

Logic Products 

FEAiURES 
• Stgnificantly improved AC 

performance over 'F655 and 
'F656 

• High impedance NPN base Input 
for reduced loading (20µA in 
HIGH and LOW states) 

FAST 7 4F655A, 7 4F656A 
Buffers /Drivers 
Octal Buffer/Line Driver with Parity 
('F655A - Inverting 3-State) 
('F656A- Non-Inverting 3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F655A 6.5ns 

74F656A 6.5ns 

TYPICAL SUPPLY CIJRREf\IT 
(TOTAL) 

64mA 

64mA 

' 

• Ideal in applications where high ORDERING CODE 
output drive and light bus 
loading are required (ltL is 20µA 
vs FAST std of 600µA) 

• 'F655A combines 'F240 and 'F280 
functions in one package 

PACKAGES 

Plastic DIP 

Plastic SOL-24 

COMllllERCIAL RANGE 
Vee= sv ± 10%; T p. = 0°C to + 

N7 4F655AN, N7 4F656AN 

N7 4F655AD, N7 4F656AD 

• 'F656A combines 'F244 and NOTES: 

'F280A functions in one package 
• 'F655A Inverting 

'F656A Non-inverting 

• 3-State outputs sink 64mA 
• Inputs source 15mA 
• 24-pin plastic Slim DIP (300mil) 

package 

• Inputs on one side and outputs 
on the other side simplify PC 
board layout 

• Combined functions reduce part 
count and enhance system 
performance 

DESCRIPTION 
The 'F655A and 'F656A are octal buf
fers and line drivers with parity genera
tion/ checking designed to be employed 
as m.~mory address drivers, clock driv
ers and bus-oriented transmitters/re
ceivers. These parts include parity gen
erator/ checker to improve PC board 
density. 

August 26, 1985 

1. SO package is surface·mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 

Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABllE 

PINS DESCRIPTION 
74F(U.l.) LOAD 11 All.Jf. 

HIGH/LOW HIGH/LOW 

In Data inputs 1.0/0.033 20µA/20µA 
-----1 

Pl Parity input 1.0/0.033 20µA/20µA 

OE1. OE2 3-State output enable inputs 
1.0/0.033 20µA/20µA 

j OE3 (active LOW) 

Yn Data outputs (' F655A) 750/106.7 15mA/64mA 

Yn Data outputs (' F656A) 750/106.7 15mA/64mA 

LE, Lo Parity outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

6-586 853-0383 80218 



Signetics Logic Products Product Specification 

Buffers/Drivers FAST 7 4F655A, 7 4F656A 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F655A 'F655A 'F655A 

2K 

3, S, 6, 7, 8 (EVEN] 21 
23 EN4 9, 10, 11, 12 

4 5 6 7 8 9 10 11 3, 5, 6, 7, 8 10001 
9, 10, 11, 12 

22 

1, 

Pl ,, 21 
1 oE, 20 

23 OE, :i:o 22 

oE, 19 

v, v, v, v, v, v, v, v, 18 

17 

20 19 18 17 16 13 16 

15 

10 14 

11 13 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F656A 'F656A 'F656A 

2K 

3, 5, 6, 7, 8 (EVEN] 21 
~ 

23 EN4 9, 10, 11, 12 6 4 5 6 7 8 9 10 11 3, 5, 6, 7, 8 [ODD] 
9, 10, 11, 12 

22 

Pl ,, 21 

OE, 20 
23 OE, 'o 22 

oE, 19 

v, v, v, v, v, v, v, v, 18 

17 

20 19 18 17 16 15 14 13 16 

15 

10 14 

13 
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Signetics Logic Products 

Buffers/Drivers 

LOGIC DIAGRAM FOR 'F655A 
(Non-inverting For 'F656A) 

10 (4) 

1, (5) 

I~ (6) 

13 (7) 

14(8) --

15(9) 

15 (18) 

Product Specification 

FAST 7 4F655A, 7 4F656A 

>&l:E(21) 

Eo(22) 

----------------

-------------------
''6*(14) 

----l><>----------------~-------i-----

17(11) Y/(13) 

___________ " ______ _ 
OE1(1) 

OE.2 (23) 

5E3(2) 
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Signetlcs Logic Products 

Buffers/Drivers 

FUNCTION TABLES 

INPUTS DATA OUTPUTS 

OE1 OE2 OE3 In 

L L L L 

L L L H 

H x x x 
x H x x 
x x H x 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 
(Z) = High impedance state 

'F655A 'F656A 

H L 

L H 

z z 
z z 
z z 

Product Specification 

FAST 7 4F655A, 7 4F656A 

INPUTS 
PARITY 

OUTPUTS 

Number of inputs 
LE Lo HIGH (Pl, lo - 17) 

EVEN-0, 2, 4, 6, 8 H L 

ODD-1, 3, 5, 7, 9 L H 

Any OE~ HIGH (Z) (Z) 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N 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 128 mA 

TA Operating free-air temperature range 0 to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -15 mA 

IOL LOW-level output current 64 mA 

TA Operating free-air temperature 0 70 oc 

August 26, 1985 6-589 
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Signetics Logic Products Product Specification 

Buffers/Drivers FAST 7 4F655A, 7 4F656A 

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

1~= 
---,-- -

TEST CONDITIONS1 
74F655A, 'F656A 

PARAMETER UNIT 
Min Typ2 Max 

± 10%Vee 2.4 v 
Vee= MIN, 

loH =-3mA 
±5%Vcc ?.7 3.4 v 

VoH HIGH-level output voltage V1L =MAX, 
V1H =MIN ± 10%Vcc 2.0 v 

loH=-15mA 
±5%Vcc 2.0 v 

Vee= MIN, IOL = 48mA ± 10%Vcc 0.35 0.50 v 
VOL LOW-level output voltage V1L =MAX, 

V1H =MIN loL = 64mA ±5%Vcc 0.40 0.55 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input clamp current at 

Vee= O.OV, V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V; = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -1 -20 µA 

loZH 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 2.7V 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current 

Vee= MAX, V1H =MIN, Vo= 0.5V -50 µA 
LOW-level voltage applied 

los Short-circuit output current3 Vee= MAX, Vo= o.ov -100 -225 mA 
----· 

lecH 50 80 mA 

Ice 
Supply current 

leeL Vee= MAX 78 110 mA 
(total) 

lcez 63 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 Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, 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 (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic.") 

- ---· 

74F655A, 656A 

TA= +25°C TA= 0°C to +70°C 

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

UNIT 
CONDITIONS CL= 50pF CL= 50pF 

RL = 500.Q RL = 500.Q 

Min Typ Max Min Max 

tPLH Propagation delay 
'F655A Waveform 1 

2.0 4.5 6.5 2.0 7.5 
tPHL In to Yn 1.0 2.5 4.0 1.0 4.5 

ns 

tPLH Propagation delay 
'F656A Waveform 2 

2.0 4.0 6.5 2.0 7.0 
tPHL In to Yn 2.5 5.5 7.0 2.5 7.5 

ns 

tPLH Propagation delay 
Waveform 1, 2 

5.5 10.0 13.0 5.5 14.0 
tPHL In to LE, Lo 5.5 11.0 14.5 5.5 16.5 

ns 

lpzH Output enable time to Waveform 3 4.5 7.0 10.5 4.0 11.5 
tpzL HIGH or LOW level Waveform 4 4.5 8.0 11.0 4.5 12.0 

ns 

tpHz Output disable time from Waveform 3 1.5 4.5 8.0 1.5 9.0 
tpLz HIGH or LOW level Waveform 4 2.0 5.0 8.0 2.0 9.0 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products 

Buffers /Drivers 

AC WAVEFORMS 

Waveform 1. Clock To Output Delays 
And Clock Pulse Width 

Product Specification 

FAST 7 4F655A, 7 4F656A 

Waveform 2. Propagation Delay for In to Y "' ~ E• ~ o 

Waveform 3. 3-State Output Enable Time To LOW Level Waveform 4. 3-State Output Enable Time To LOW L And Output Disable Time From LOW Level Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, VM = t .sv. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

VOUT 
Re 

Re 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLz closed 
tpzL closed 
All other open 

DEFINITIONS 

~7.0V 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 
trLH· trHL Values should be less than or equal to the table 
entries. 

August 26, 1985 

tw-- AMP(VI 

VM 

10% 
ov 

ITHLlll) ITLH(lr) r.-
ITLH(lrl ITHLilfl 

AMP(V) 

ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l tTLH l tTHL 

74F 3.0V J 1 MHz _l 500ns J 2.5ns J 2.5ns 

6-591 
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Signetics 

Logic Products 

FEATURES 
• High-impedance NPN base input 

for reduced loading (20µA in 
HIGH and LOW states) 

• Ideal in applications where high 
output drive and light bus 
loading are required (l1L is 20µA 
Vs FAST std of 600µA) 

• 24-pin plastic slim dip (300-mil) 
package 

•Combines 'F245 and 'F280A 
functions in one package 

• 3-State outputs 
• Outputs sink 64mA 
• 1 SmA source current 
• Input diodes for termination 

effects 

DESCRIPTION 
The 'F657 contains eight non-inverting 
buffers with 3-State outputs and an 8-bit 
parity generator/checker, and is intend
ed for bus-oriented applications. The 
buffers have a guaranteed current sink
ing capability of 20mA at the A ports and 
64mA at the B ports. The Transmit/ 
Receive (T /R) input determines the di
rection of the data flow through the 
bidirectional transceivers. Transmit (ac
tive HIGH) enables data from A ports to 
B ports; Receive (active LOW) enables 
data from B ports to A ports. 

PIN CONFIGURATION 

August 26, 1985 

FAST 74F657 
Transceiver 
Octal Bidirectional Transceiver With 8-Bit Parity 
Generator/Checker (3-State Outputs) 
Product Specification 

7
::::

7 
-r·TYPICAL o"f~~AGATION l TYP~-~ALj_:-fO-~m-~A-r_) C~-AR-ENT ~l . ~I _________ _] 

ORDERING CODE 

r __ :_A_:: __ ~_~:.A __ ; __ :_~_-2_4--~-·--_--_-._-__ -_-~-_v ___ c ___ c~==~-5=;·~-~~~;~~~~~=-~:-_] 
NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signef!r<:; t"1ilitary Products 

Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 

PARITY 

TIA 

DESCRIPTION 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

A ports 3-State inputs 5.0/0.167 100µA/1 OOµA 
--------

B ports 3-State inputs 3.5/0.117 70µA!70µA 

Parity input 3.5/0.117 70µA170µA 

Transmit/receive 2.0/0.066 
--·--------\-·----------------·-+-···----·-· 

40µAl40µA 

20µA/20µA EVEN/ODD EVEN/ODD input 

Output enable input 
(active LOW) 

A ports 3-State outputs 

1.0/0.033 

2.0/0.066 40µA/40µA 

150/40 3mA/24mA 

Bo-87 B ports 3-State outputs 750/106.7 15mA/64mA 
--------· -----------·------·- -·------·- -- -----·-------

PARITY Parity output 150/40 3mA/24rnA 

--- E.f2_~~~--=l~or o~~~-=--=--=--==== ... -_ 25_<l~~~=~~-=~~;;,~'.-~~A 
NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6rnA in the LOW state. 

LOGIC SYMBOL 

3 4 

Ao A, A, A, A, 
1- TIA 

22 OE 

10 -- EVENJQ[)Q 

Bo a, 82 83 •• 
ITll 

21 20 19 18 17 

6-592 

8 9 

As As A1. 
PARITY - 13 

ERROR - 11 
Bs "' 87 

16 15 14 

LOGIC SYMBOL (IEEE/IEC) 

Tlfi i 

O'E24 

E~t1 
ODD 

13 PARITY 

"u2...._...,.\'0 2360 

A, 3 -l-·--1-----t- 22 61 
A2 4.......,. .._,..Z1B2 

A35- ........... 20B3 

A4 6 ....,..._.._ .._ 17 B4 

A5 8..__ -.....1se5 

As 9 ...._... ,._... 15 86 

A7 10 .,. . ....,... -~·-~"~ --,---· .,,..,__,.._ U B1 

853-0384 80218 



Signetics Logic Products Product Specification 

Transceiver FAST 74F657 

The Output Enable inputs disable both the A FUNCTION TABLE 
and B ports by placing them in a High-Z 
condition when either the OE input is HIGH or 
the OE input is LOW. 

The parity generator detects whether an even 
or odd number of bits on the A ports are 
HIGH, depending on the condition of the 
Parity Select input. If the Even input is active 
HIGH and an even number of A inputs are 
HIGH, the Parity output is HIGH. The parity of 
the data received on the B ports is compared 
with the Parity Select input and the Error 
output is LOW if not equal. 

LOGIC DIAGRAM 

NUMBER OF 
INPUTS THAT ARE 
HIGH 

0, 2, 4, 6, 8 

1, 3, 5, 7 

Don't care 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 
(Z) =HIGH impedance state 

~----------~----------~---~·- --·-"·---"---·-

INPUTS 

OE T/R EVEN/ODD 

L H H 
L H L 
L L H 
L L H 
L L L 
L L L 

L H H 
L H L 
L L H 
L L H 
L L L 
L L L 

H x x 

INPUT/ OUTPUTS OUTPUT 

PARITY ERROR OUTPUTS MODE 

H (Z) Transmit 
L (Z) Transmit 
H H Receive 
L L Receive 
H L Receive 
L H Receive 

L (Z) Transmit 
H (Z) Transmit 
H L Receive 
L H Receive 
H H Receive 
L L Receive 

(Z) (Z) (Z) 

·-------·-·-----·----·-·----------··--·-------------·· --- _ _J 
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Signetics Logic Products Product Specification 

Transceiver FAST 74F657 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to + 7.0 v 
l1N Input current -30 to +5 mA 

r-----
VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

} Ao-A7 48 mA 
louT Current applied to output in LOW output state 

Bo - B7, PARITY, ERROR 128 mA 

TA 
L___ 

Operating free-air temperature range o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER ,------ UNIT 

Min Norn Max 
r---

Vee Supply voltage 4.5 5.0 5.5 v 
----------

V1H HIGH-level input voltage 2.0 v 
V1L r----

LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

-- ------j 

HIGH-level Ao-A7 -3 mA 
loH output current Bo- B7, PARITY, ERROR -15 mA 

LOW-level Ao-A7 24 mA 
loL output current Bo - B7, PARITY, ERROfl 64 mA 

r---
TA Operating free-air temperature 0 70 oc 

~-------· 
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Slgnetlcs Logic Products Product Specification 

Transceiver FAST 74F657 

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

74F657 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

All ± 10%Vcc 2.4 v 

Outputs 
loH =-3mA 

HIGH-level 
Vee= MIN, ±5'%Vcc 2.7 3.4 v 

VoH output voltage 80-87, 
V1L=MAX, 

± 10%Vee 2.0 v V1H =MIN 
PARITY, loH =-15mA 
ERROR ±5%Vcc 2.0 v 

± 10%Vee .35 .50 v 
Ao-A1 loL = 24mA 

LOW-level Vee= MIN, ± 5%Vee .35 .50 v 
Vol output voltage 80-87, 

V1L =MAX, 
loL =48mA ± 10%Vee .40 .55 v V1H= MIN 

PARITY, 
ERROR loL =64mA ±5%Vcc .40 .55 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

T /R,OE,EVEN/ 
Vee= o.ov, V1 = 7.0V 100 µA 

Input current at ODD 
11 maximum input 

Ao-A1 Vee= 5.5V, V1 = 5.5V 2 mA 
voltage 

80-87 Vee= 5.5V, V1 = 5.5V 1 mA 

HIGH-level EVEN/ODD 20 µA 
l1H input current T/R,OE 

Vee= MAX, V1 = 2.7V 
40 µA 

LOW-level EVEN/ODD -20 µA 
l1L input current T/R,OE 

Vee= MAX, V1 = 0.5V 
-40 µA 

l1H Off-state current HIGH 
Vee= MAX, V1H =MIN, Vo= 2.7V 100 µA 

+loZH level voltage applied 

l1L Off-state current LOW 
Ao-A7 

+lozL level voltage applied Vee= MAX, V1H =MIN, Vo= 0.5V -100 µA 

l1H Off-state current HIGH 
Vee= MAX, V1H =MIN, Vo= 2.7V 70 µA 

+lozH level voltage applied 80-81 

l1L Off-state current LOW PARITY 

+lozL level voltage applied 
Vee= MAX, V1H = MIN, Vo= 0.5V -70 µA 

lozH 
Off-state current HIGH 

Vee= MAX, v,H =MIN, Vo= 2.7V 50 µA 
level voltage applied 

ERROR 

lozL 
Off-state current LOW 

Vee= MAX, V1H = MIN, Vo= 0.5V -50 µA level voltage applied 

Short-circuit Ao-A7 -60 -150 mA 
las output current3 Vee= MAX 

80-81 -100 -225 mA 

lccH 90 125 mA 

Ice Supply current (total) leeL Vee=MAX 106 150 mA 

lccz 98 145 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = 5V, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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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Signetics Logic Products Product Specification 

Transceiver FAST 74F657 

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

74F657 

TA= +25°C TA= 0°C to +70°C 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= +s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpf 
RL= soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 2 

2.5 5.5 7.5 2.5 8.0 
tPHL An to Bn or Bn to An 3.0 6.0 7.5 3.0 8.0 

ns 

tPLH Propagation delay 
Waveform 1, 2 

7.0 10.0 14.0 7.0 16.0 
IPHL An to PARITY 7.0 10.0 14.0 7.0 16.0 

ns 

tPLH Propagation delay 
Waveform 1, 2 

4.5 7.5 11.0 4.5 12.0 
tPHL EVEN/ODD to PARITY, ERROR 4.5 8.0 11.5 4.5 12.5 

ns 

tPLH Propagation delay 
Waveform 1, 2 

8.0 14.0 20.5 7.5 22.5 
tPHL Bn to ERROR 8.0 14.0 20.5 7.5 22.5 

ns 

tPLH Propagation delay 
Waveform 1, 2 

8.0 11.5 15.5 7.5 16.5 
tPHL PARITY to ERROR 8.0 12.0 15.5 8.0 17.0 

ns 

tpzH Output enable time2 Waveform 3 3.0 5.5 8.0 3.0 9.0 
tpzL to HIGH or LOW level Waveform 4 4.0 7.0 9.5 4.0 11.0 

ns 

tpHz Output disable time Waveform 3 2.0 4.5 7.5 2.0 8.0 
tplz from HIGH or LOW level Waveform 4 2.0 4.0 6.0 2.0 6.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

An Bn EVEN/ODD~ 
' ' PARITY VM VM 

~l /-tPLH-1,-

An Bn EVEN/OiiD ~ 
' ' PARITY VM VM 

f- 1PLH-l~I 
PARITY, ERROR -\..::____/- VM An, Bn, PARITY, ERROR ___J VM ~ 

Waveform 1. Propagation Delay For Inverting Outputs 

OE VM VM 

'PZH}VM 
1PHZlf: 

An, Bn 

_LVQH-0.3V 

PARITY, ERROR 
ov 

Waveform 3. 3-State Enable Time To HIGH Level And 
Disable Time From HIGH Level 

Waveform 2. Propagation Delay For Non-Inverting Outputs 

OE-:VM 
tpzL 1:=" 

An, Bn, 
3.5V 

PARITY, ERROR 
VM 

Waveform 4. 3-State Enable Time To LOW Level And 
Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.5V. 
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Transceiver 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

Re 

Re 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLz closed 
tpzL closed 
All other open 

DEFINITIONS 

t.....o 7.0V 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to ZouT 

of pulse generators. 

August 26, 1985 

--1 

FAMILY 

74F 

6-597 

Product Specification 

FAST 74F657 

rw AMP (V) 

VM 

10% 10% 
ov 

f--trnL(tt) ITLH(lrl--1 I-
ITLH(lr) ITHLiltl 

AMP (V) 

ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude J Rep. Rate J Pulse Width J tTLH J trnL 

3.0V J 1 MHz l 500ns j 2.5nsJ 2.5ns 
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Logic Products 

FEATURES 
• Serial-to-parallel converter 
• 16-bit serial 1/0 shift register 
• 16-bit parallel-out storage register 

• Recirculating serial shifting 
• Recirculating parallel transfer 
• Common serial data 1/0 pin 

DESCRIPTION 
The 'F673A contains a 16-bit serial-in/ 
serial-out shift register and a 16-bit par
allel-out storage register. A single pin 
serves either as an input for serial entry 
or as a 3-State serial output. In the 
Serial-out mode, the data recirculates in 
the shift register. By means of a sepa
rate clock, the contents of the shift 
register are transferred to the storage 
register for parallel outputting. The con
tents of the storage register can also be 
parallel loaded back into the shift regis
ter. A HIGH-signal on the Chip Select 
input prevents both shifting and parallel 
transfer. The storage register may be 
cleared via STMR. 

PIN CONFIGURATION 

February 1986 

FAST 74F673A 
16-Bit Shift Register 
16-Bit Shift Register (Serial-In/Serial-Parallel Out) 
Preliminary Specification 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F673A 130MHz 106mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Yee= sv ± 10%; TA= o·c to +70°c 

Plastic DIP N74F673N 

Plastic SOL-24 N74F673D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

cs Chip select input 1.0/1.0 20µA/0.6mA (active LOW) 

SHCP Shift clock pulse input 1.0/1.0 20µA/0.6mA (active falling edge) 

STMR Store master reset input 1.0/1.0 20µA/0.6mA (active LOW) 

STCP Store clock pulse input 1.0/1.0 20µA/0.6mA 

R/W Read/write input 1.0/1.0 20µA/0.6mA 

Serial data input or 3.5/1.0 70µA/0.6mA 
Sl/O 

3-State serial output 50/33 1.0mA/20mA 

Oo-Os Parallel data outputs 50/33 1.0mA/20mA 

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

LOGIC SYMBOL 

7 8 9 10111314151817181920212223 

Vee "'Pin 24 
GND• Pin 12 

6-598 
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Signetics Logic Products 

16-Bit Shift Register 

FUNCTIONAL DESCRIPTION 
The 16-bit shift register operates in one of 
four modes, as indicated in the Shift Register 
Operations Table. A HIGH signal on the Chip 
Select (CS) input prevents clocking and forc
es the Serial Input/Output (Sl/0) 3-State 
buffer into the high-impedance state. During 
serial shift-out operations, the Sl/0 buffer is 
active (i.e., enabled) and the output data is 
also recirculated back into the shift register. 
When parallel loading the shift register from 
the storage register, serial shifting is inhibited. 

The storage register has an asynchronous 
MASTER RESET (STMR) input that overrides 
all other inputs and forces the Oo - 015 
outputs LOW. The storage register is in the 
Hold mode whether CS or the Read/Write 
(R/W) input is HIGH. With CS and R/W both 
LOW, the storage register is parallel loaded 
from the shift register. 

To prevent false clocking of the shift register, 
SHCP should be in the LOW state during a 
LOW-to-HIGH transition of CS. To prevent 
false clocking of the storage register, STCP 
should be LOW during a HIGH-to-LOW transi
tion of CS if R/W is LOW, and should also be 
LOW during a HIGH-to-LOW transition of R/ 
W if CS is LOW. 

FUNCTIONAL BLOCK DIAGRAM 

STORAGE REGISTER 
OPERATIONS TABLE 

CONTROL INPUTS 

STMR cs R/W STCP 

L x x x 

H H x x 
H x H x 
H L L 1 

OPERATING 
MODE 

Reset; 
Outputs LOW 
Hold 
Hold 
Parallel Load 

f =LOW-to-HIGH clock transition 

SHIFT REGISTER OPERATIONS TABLE 

CONTROL INPUTS 

cs R/W 

H x 
L L 

L H 

L H 

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

SHCP 

x 
j 

j 

j 

! = HIGH-to-LOW clock transition 

16 

Sl/O 

STCP STATUS 

x High<z 
x Data in 

L Data out 

H Active 

Preliminary Specification 

FAST 74F673A 

OPERATING MODE 

Hold 
Serial load 

Serial output 
with recirculation 

Parallel load; 
no shifting 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 

February 1986 6-599 

6 
~ 



Signetics Logic Products Preliminary Specification 

16-Bit Shift Register FAST 74F673A 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

Your Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 •c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

V cc Supply voltage 4.5 5.0 5.5 V 
f--~~~~~~~~~~~~~~~~--~~~~~~~~~~-t-~~----j---·-~~·~-+-~~~~+-~~~~--< 

V1H HIGH-level input voltage 2.0 V 

V1L LOW-level input voltage 0.8 V 

11K 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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16-Bit Shift Register FAST 74F673A 
--------------------------------------

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

. -~~ -~'"AMm~-=_ 1,:_ :, ,,,; OO;m;,~-~-~-'---~------f----+---+----__,,-,__"rl 
Vo11 HIGH-level output voltage -t V1L =MAX. 1m1 =MAX 

V1H =MIN, V 

loZH 

lozL 

----------------~-------------!-----------

LOW-level output voltage 

Input clamp voltage 

Input current at 
maximum input voltage 

HIGH-level input current 

LOW-level input current 

Off-state output current, 
HIGH-level voltage applied 

Vee= MIN, 
v,L = MAX, loL = MAX 
v,,, =MIN, 

Vee= MIN, 1, = llK 

Vee= MAX, v, = 7.0V 

Vee= MAX, v, = 2.7V 

Vee= MAX, v, = 0.5V 

Vee= MAX, V1H =MIN, Vo= 2-41/ 

v 

100 µA 

---t--------+----+-----j 
20 µA 

-----<---+------1-------
-0-4 - 0_6 mA 

2 70 µA 

--------------- ------------+--- t---- -i ----
Off-state output c1Jrrent, 
LOW-level voltage applied 

Vee= MAX, V1H =MIN, Vo= 0.5V -600 µA 

+-- -----
los Short-circuit output current3 Vee= MAX, Vo= o.ov -60 -80 -150 mA 

mA Ice -----Supply cune:(::::l~--r:::_---r--V-e_e_=_M_A_X _______________ _ 

160 mA 
l---+------1----- t-----

__ I lccz __ 1 _____ ~-~---- mA 
tmTES: 
1, For conditions slluwn as MlN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5\J, 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 sarnple·and-t101d 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 sequences of parameter tests, los tests should be pe1formed last. 

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

PARAMETER TEST CONDITIONS 

74F673A 
·----------- ----------- - -----.--·-----

TA=+2S'C 
Vee= +5.0V 
CL= 50pF 
RL =soon 

---··-,-----,--------

TA= 0 to +70°C 
Vcc=+S.OV ±10% 

CL= 50pf 
RL =soon 

---------,----------! 
Min Typ Max Min Max 

UNIT 

---------·--- ------·- -- ------------ ------------·------+------ ---- ---t----------- --------t-----j 
fMAX Maximum clock frequency Waveform 1 100 130 MHz 

-----~-------·-------- --- -------t----t----- -+-----1--
13 18 tPLH Propagation delay Waveform 1 7-5 

trHL STCP to On 9.5 16 22 
-------------------------------j----------- ----- -j------ ----t--------

tPHL 
Propagation delay 
STMR to On 

Waveform 2 6.0 

--------------·-----·-t-------------~-------------+----+-

tPLH Propagation delay 
tPHL SHCP to Sl/O 

4_5 
5.0 

Waveform 

10 14 

8.0 11 
9.0 12.5 

----------------------+----------------t------+---+----+-----
tpzH Output enable time Waveform 3 
tpzL CS or R/W to Sl/0 Waveform 4 

NOTE: 

Output disable time 
CS or R/W to Sl/O 

Subtract 0.2ns from minimum values for SO package. 

February 1986 

Waveform 3 
Waveform 4 

6-601 

3.0 5.0 7.0 
3.0 5.0 7.0 

3.0 5.0 7.0 
3.0 5.0 7.0 

ns 
-------- ---· 

ns 

ns 

+---
ns 

ns 
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Signetics Logic Products Preliminary Specification 

16-Bit Shift Register FAST 74F673A 

AC SET-UP REQUIREMENTS 

74F673A 

=I TA= +25°C TA= 0 to +70'C 

PARAMETER TEST CONDITIONS Vee= +5.0V Vee= +5.0V ± 10% 
CL= 50pF CL= 50pF 
RL = 50051 RL = 500.11 

----·-

Min Typ Max Min Max 

t5(H) Set·up time, HIGH or LOW 7.0 
ns 

t5(L) CS or R/W to STCP 7.0 

th(H) Hold time, HIGH or LOW 
Waveform 5 

0 
th(L) CS or R/W to STCP 0 

ns 

t5(H) Set-up time, HIGH or LOW 3.0 
t5(L) Sl/0 to SHCP I 3.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 5 

0 
th(L) Sl/0 to SHCP 0 

ns 

t5(H) Set-up time, HIGH or LOW 5.0 
t5(L) CS or R/W to SHCP 5.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 5 

0 
th(L) CS or R/W to SHCP 0 

ns 

tw(H) SHCP pulse width, HIGH or 
Waveform 1 

4.0 
tw(L) LOW 5.0 

ns 

tw(H) STCP pulse width, HIGH or 
Waveform 1 

5.0 
tw(L) LOW 10 

ns --tw(L) STMR pulse width LOW Waveform 2 7.0 ns 

tree 
Recovery time 

Waveform 2 10 ns 
STMR to STCP 
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16-Bit Shift Register 

AC WAVEFORMS 

SHCP, CP 
STCP 

On 
51/0 

cs, R/W 

$1/0 

_____ _, 

Waveform 1. Clock To Output Delays 
And Clock Pulse Width 

3.SV 

Waveform 3. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

Preliminary Specification 

FAST 74F673A 

Waveform 2. Master Reset Pulse Width Master Reset To 
Output Delay And Master Reset To Clock Recovery Time 

Cs, R/W VM v. 

-IPZH1 - IPHZ ~H- 0.3V 

Sl/O . v. 
av 

Waveform 4. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

Waveform 5. Data Set-up And Hold Times 
NOTE: For all waveforms, VM = 1.5V 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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16-Bit Shift Register 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

r-4'l....o 7.0V 

~RL 

R, 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

IPLZ closed 
lpzL closed 
All other open 

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

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

of pulse generators. 

February 1986 

FAMILY 

74F 

6-604 

Preliminary Specification 

FAST 74F673A 

•w AMP(V) 

VM VM 

10% 
ov 

ITHL(lf) ITLH(ld--j I--
ITLH(lr) ITHL(lf) 

AMP (V) 

•w ov 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude l Rep. Rate J Pulse Width l trLH J trHL 

3.0V l 1 MHz J 500ns l 2.5ns J 2.5ns 



Signetics 

Logic Products 

FEATURES 
• 16-bit serial 1/0 shift register 

• 16-bit parallel-in/serial-out 
converter 

• Recirculating serial shifting 

• Common serial data 110 pin 

DESCRIPTION 
The 'F67 4 is a 16-bit shift register with 
serial and parallel load capability and 
serial output. A single pin serves alter
nately as an input for serial entry or as a 
3-State serial output. In the Serial-out 
mode the data recirculates in the regis
ter. Chip Select, Read/Write and Mode 
inputs provide control flexibility. 

FUNCTIONAL DESCRIPTION 
The 16-bit shift register operates in one 
of four modes, as indicated in the Shift 
Register Operations Table. 

Hold- a HIGH signal on the Chip Se
lect (CS) input prevents clocking and 
forces the Serial Input/Output (Sl/0) 3-
State buffer into the high impedance 
state. 

PIN CONFIGURATION 

February 1986 

FAST 74F674 
16-Bit Shift Register 
16-Bit Shift Register, Serial-Parallel-In/Serial-Out (3-State) 
Preliminary Specification 

TYPE TYPICAL IMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F674 140MHz 53mA 

ORDERING CODE 

COMMERCIAL RANGE PACKAGES Vee= 5V ± 10%; TA= 0°c to +70°C 

Plastic DIP N74F674N 

Plastic SOL-24 N74F674D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

Po-P1s Parallel data inputs 1.0/1.0 20µA/0.6mA 

cs Chip select input 1.0/1.0 20µA/0.6mA (active LOW) 

CP Clock pulse input (active 1.0/1.0 20µA/0.6mA LOW) 

M Mode select input 1.0/1.0 20µA/0.6mA 

R/W Read/write input 1.0/1.0 20µA/0.6mA 

3-State serial data input or 3.75/1.0 70µA/0.6mA 
Sl/O 

3-State serial output 150/33 3.0mA/20mA 

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

LOGIC SYMBOL 

7 8 9 10111314151817181920212223 

Vee =Pin 24 
GNO =Pin 12 

6-605 

LOGIC SYMBOL {IEEE/IEC) 
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Signetics Logic Products Preliminary Specification 

16-Bit Shift Register FAST 74F674 

Serial Load-data present on the s110 pin SHIFT REGISTER OPERATIONS TABLE 
shifts into the register on the falling edge of 
GP. Data enters the 0 0 position and shifts 
toward 0 1 5 on successive clocks. 

Serial Output-the Sl/0 3-State buffer is 
active and the register contents are shifted 
out from 0 15 and simultaneously shifted back 
into Oo. 

Parallel Load- data present on Po- P15 are 
entered into the register on the falling edge of 
GP. The Sl/O 3-State buffer is active and 
represents the 0 15 output. 

To prevent false clocking, GP must be LOW 
during a LOW-to-HIGH transition of CS. 

LOGIC DIAGRAM 

RiW 

CONTROL INPUTS 

cs R/W 

H x 
L L 

L H 

L H 

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

M 

x 
x 

L 

H 

1 - HIGH-to-LOW clock transition 

Sl/0 
STATUS OPERATING MODE 

CP 

x High Z Hold 
Data in Serial load 

j Data out 
Serial output 
with recirculation 

j Active 
Parallel load; 
no shifting 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 

V1N Input voltage -0.5 to +7.0 v 

l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +5.5 v 

lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H HIGH-level input voltage 2.0 v 

V1L LOW-level input voltage 0.8 v 

l1K 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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16-Bit Shift Register FAST 74F674 

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

74F674 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, V1L = MAX, ±10%Vcc 2.4 v 
VoH HIGH-level output voltage 

V1H = MIN, loH = MAX ± 5%Vcc v 2.7 3.4 

Vee= MIN, V1L = MAX, ± 10%Vcc 0.35 0.50 v 
Vol LOW-level output voltage 

V1H = MIN, loL = MAX ± 5%Vcc 0.35 0.50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

lozH 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 2.4V 2 70 µA 
HIGH-level voltage applied 

lozL 
Off-state output current 

Vee= MAX, V1H = MIN, Vo= 0.5V -2 -650 µA 
LOW-level voltage applied 

las Short-circuit output current3 Vee= MAX, Vo= o.ov -60 -80 -150 mA 

~ 
l V1N = GND 1.8 3.0 mA 

Ice Supply current (total) Vee= MAX l V1N = 4.5V mA 5.5 7.5 L 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25'C. 
3. Not more than one output should be shorted at a time. For testing 108, 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, las tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

74F674 

TA= +2s0 c TA= o·c to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vcc=+5.0V ±10% 

UNIT 
CL= 50pF CL= 50pF 
RL=soon RL=soon 

Min Typ Max Min Max 

IMAX Maximum input frequency Waveform 1 100 140 MHz 

tPLH Propagation delay 
Waveform 1 

4.5 8.0 11 
tPHL CP to Sl/0 5.0 9.0 12.5 

ns 

tpzH Output enable time Waveform 3 3.0 5.0 7.0 
lpzL CS or R/W to Sl/O Waveform 4 3.0 5.0 7.0 

ns 

tpHz Output disable time Waveform 3 3.0 5.0 7.0 
ns 

tpLZ CS or R/W to Sl/O Waveform 4 3.0 5.0 7.0 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

February 1986 6-607 

6 



Signetics Logic Products Preliminary Specification 

16-Bit Shift Register FAST 74F674 

AC SET-UP REQUIREMENTS 
·-

74F674 

TA=+2s·c 
TA= o•c to +10°c 

Vee=+5.0V I ~~l Vee= +5.0V PARAMETER TEST CONDITIONS ±10% 
CL= 50pF 

t8(H) Set-up time, HIGH or LOW 
t5 (L) SIO to CP 

- ----j Waveform 2 
t11(H) Hold time, HIGH or LOW 
th(L) Sl/O to CP 

t5(H) Set-up time, HIGH or LOW 
t5 (L) P0 to CP 

Waveform 2 
t11(H) Hold time, HIGH or LOW 

! t11(L) PN to CP 
f . --·- ·-----
I t,(H) Set-up time, HIGH or LOW 
I ts(l.) R/W or CS to CP 
I Waveform 2 
I t11(H) Hold time, HIGH or LOW 
'. t11(L) R/W or CS to fCP 
~-----· 

I tw(H) CP pulse width, 
Waveform 1 

l__ tw(L) HIGH or LOW 

AC WAVEFORMS 

CS,A/W 

Sl/O 

Waveform 1. Clock To Output Delays 
And Clock Pulse Width 

VM VM 

-IPZH}VM - IPHZ~H-0.3V 

ov 

f--

Sl/O, Pn, 
R!W, Ci 

Min 

7.0 
7.0 

0 
0 

3.0 
3.0 

0 
0 

5.0 
5.0 

0 
0 

4.0 
5.0 

CL= 50pF 
RL =soon 

RL=500!1 

Typ Max Min Max 

Waveform 2. Data Set-up And Hold Times 

CS, R/W ==t VM 

--tPzL- tV.:LZ 

Sl/O VM 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

3.SV 

Waveform 3. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

Waveform 4. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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16-Bit Shift Register 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vee 

RL 

RL 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 
lpzL closed 
All other open 

DEFINITIONS 

~7.0V 

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

see AC CHARACTERISTICS for value. 
I Ar =Termination resistance should be equal to Zour 
L___ of pulse generators. 

February 1986 

FAMILY 

74F 

6-609 

Preliminory Specification 

FAST 74F674 

•w AMP(V) 

ov 
trHL(lf) ITLH(lrl 

ITLH!lr) ITHL(lf) 

AMP (V) 

•w ov 

VM = 1.5V 

Input Pulse Definition 

mPUT PULSE REQUIREMENTS 

Amplitude J Rep. RateJ Pulse Width_! tTLH J trHL 

3.0V l 1MHz l 500ns 12.sns 12.Sns 

=-o 

6 .......... 



Signetics 

Logic Products 

FEATURES 
• Seriai-to-paraiiei converter 
• 16-blt serial 1/0 shift register 
• 16-bit parallel-out storage register 
• Recirculating parallel transfer 
• Expandable for longer words 

DESCRIPTION 
The 'F675 contains a 16-bit serial-in/ 
serial-out shift register and a 16-bit par
allel-out storage register. Separate serial 
input and output pins are provided for 
expansion to longer words. By means of 
a separate clock, the contents of the 
shift register are transferred to the stor
age register. The contents of the storage 
register can also be loaded back into the 
shift register. A HIGH signal on the Chip 
Select input prevents both shifting and 
parallel loading. 

PIN CONFIGURATION 

February 1986 

FAST 74F675 
16-Bit Shift Register 
16-Bit Shift Registers (Serial-In/Serial-Parallel Out) 
Preliminary Specification 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F675 130MHz 106mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGE 
Vee= sv ± 10%; TA= o•c to +10°c 

.. Plastic DIP N74F675N 

Plastic SOL-24 N74F675D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 

J 
J 

2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

SI Serial data input 1.0/1.0 20µA/0.6mA 

cs Chip select input (active LOW) 1.0/1.0 20µA/0.6mA 

SHCP 
Shift clock pulse input 

1.0/1.0 20µA/0.6mA 
(active falling edge) 

STCP 
Store clock pulse input 

1.0/1.0 20µA/0.6mA 
(active rising edge) 

R/W 
1--· 

Read/write input 1.0/1.0 20µA/0.6mA 

so Serial data output 50/33 1.0mA/20mA 

Oo-015 Parallel data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Uni1 Load is defined as: 20µA in 1he HIGH s1ate and 0.6mA in the LOW state. 

LOGIC SYMBOL 

1 8 s 10 111314151s171a19 20212223 s 

Vee =Pin 24 
GND =Pin 12 

6-610 

LOGIC SYMBOL (IEEE/IEC) 

SRG16 
![ 7(1l/1)C8 

r~ J 4J~f 
1 SHIFTHIGHT 
2 SHIFTlllGKT 
3 PARALL.El..LOAD 

t" •M •r-' 
~~·-
. ::i ..r:: 
~3,40 atoJ--!-10,3,W " 11,3.40 " 9Znt--!-

~ 
~ 
~ 
~ 
~ 
t-';! 
~ 
~ 

:N;,3,4D 
M '° -I-" 

.. 
a, 
a, ., .. .. .. 
a, .. .. ... ... ... ... ... ... 



Signetics Logic Products 

16-Bit Shift Register 

FUNCTIONAL BLOCK DIAGRAM 

Sl----t---t---t--::=--1 

SHCP ----+---+---+--L_J 

RIW--1 ">--+--_. 

PE 

CP 

Po-P15 

Q15 so 

Oo-01s 

16 

Do-D1s 

Oo-01s 

16 

Oo-015 

Please note that this diagram is provided only for the understanding of logic operations and should 
not be used to estimate propagation delays. 

FUNCTIONAL DESCRIPTION 
The 16-bit shift register operates in one of 
four modes, as determined by the signals 
applied to the Chip Select (CS), Read/Write 
(R/W) and Store Clock Pulse (STCP) inputs. 
State changes are indicated by the falling 
edge of the Shilt Clock Pulse (SRCP). In the 
Shift-right mode, data enters Do from the 
Serial Input (SI) pin and exits from 0 15 via the 
Serial Data Output (SO) pin. In the Parallel 
Load mode, data from the storage register 
outputs enter the shift register and serial 
shifting is inhibited. 

The storage register is in the Hold mode 
when either CS or R/W is HIGH. With CS and 
R/W both LOW, the storage register is paral
lel loaded from the shift register on the rising 
edge of STCP. 

To prevent false clocking of the shift register, 
SHCP should be in the LOW state during a 
LOW-to-HIGH transition of CS. To prevent 
false clocking of the storage register, STCP 
should be LOW during a HIGH-to-LOW transi
tion of CS if R/W is LOW, and should also be 
LOW during a HIGH-to-LOW transition of R/ 
W if CS is LOW. 

February 1986 6-611 

Preliminary Specification 

FAST 74F675 

SHIFT REGISTER 
OPERATIONS TABLE 

CONTROL INPUTS OPERATING 

cs R/W SHCP STCP MODE 

H x x x Hold 
L L ! x Shift right 
L H ! L Shift right 

L H ! H 
Parallel load; 
No shifting 

STORAGE REGISTER 
OPERATIONS TABLE 

INPUTS 

cs R/W STCP 

H x x 
L H x 
L L t 

H - HIGH voltage level 
L - LOW voltage level 
XX= Don't care 

OPERATING MODE 

Hold 
Hold 
Parallel load 

f - LOW-to-HIGH clock transition 
! - HIGH-to-LOW clock transition 

-6 -



Slgnetics Logic Products Preliminary Specification 

16-Bit Shift Register FAST 74F675 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 •c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -1 mA 

loL LOW-level output current 20 mA 

TA Operating tree-air temperature 0 70 •c 

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

74F675 
PARAMETER TEST CONDITIONS 1 UNIT 

Min Typ2 Max 

Vee= MIN, V1L = MAX, ±10%Vee 2.5 v 
VoH HIGH-level output voltage 

V1H =MIN, loH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, V1L =MAX, ±10%Vcc 0.35 0.50 v 
VoL LOW-level output voltage 

V1H =MIN, loL = MAX ±5%Vcc 0.35 0.50 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 5 100 µ.A 
input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 1 20 µ.A 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

las Short-circuit output current3 Vcc=MAX -60 -80 -150 mA 

Ice Supply current (total) Vcc=MAX 160 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, 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, las tests should be performed last. 
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Signetics Logic Products Preliminary Specification 

16-Bit Shift Register FAST 74F675 

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

74F67S 

"'" I 

TA= +2S°C TA = O to + 70°C 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee= +s.ov ± 10% 
CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 100 130 MHz 

tPLH Propagation delay 
Waveform 1 

7.5 13 18 
tpHL STCP to On 9.5 16 22 

ns 

tPLH Propagation delay 
Waveform 1 

4.5 8.0 11 
tPHL SHCP to SO 5.0 9.0 12.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F67S 

TA= +2S°C TA= Oto +70°C 

PARAMETER TEST CONDITIONS 
Vee= +S.OV Vee= +s.ov ± 10% 

UNIT 
CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t5 (H) Set-up time, HIGH or LOW 
Waveform 2 

7.0 
t5 (L) CS or R/W to STCP 7.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 2 

0 
th(L) CS or R/W to STCP 0 

ns 

ts(H) Set-up time, HIGH or LOW 
Waveform 2 

3.0 
ts(L) SI to SHCP 3.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 2 

0 
th(L) SI to SHCP 0 

ns 

t5 (H) Set-up time, HIGH or LOW 
Waveform 2 

5.0 
t5 (L) R/W or CS to SHCP 5.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 2 

0 
th(L) R/W or CS to SHCP 0 

ns 

tw(H) SHCP pulse width, HIGH or 
Waveform 1 

4.0 
tw(L) LOW 5.0 

ns 

tw(H) STCP pulse width, HIGH or 
Waveform 1 

5.0 
tw(L) LOW 10 

ns 
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Signetlcs Logic Products 

16-Bit Shift Register 

AC WAVEFORMS 

SHCP 
STCP ____ ~,~~~~l'"'-~~Jl''-~~J ~~~~-

Cn,SO 

Waveform 1. Clock To Output Delays 
And Clock Pulse Width 

Cs, SI, 
R, W 

Preliminary Specification 

FAST 74F675 

Waveform 2. Data Set-up And Hold Times. 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Your 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 
R, ~ Load 1esistor; see AC CHARACTERISTICS for value, 
CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value, 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

AMP (Vi 

ov 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude j Rep. Ratej Pulse Width j trLH J trnL 

74F 3.0V j 1 MHz J 500ns j 2.5nsj 2.5ns 
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Signetics 

Logic Products 

FEATURES 
• 16-bit parallel-to-serial conversion 

• 16-bit serial-in, serial-out 

• Chip Select control 

• Power supply current 48mA 
typical 

• Shift frequency 110MHz typical 

DESCRIPTION 
The 'F676 contains 16 flip-flops with 
provision for synchronous parallel or 
serial entry and serial output. When the 
Mode (M) input is HIGH, information 
present on the parallel data (P0 - P15) 

inputs is entered on the falling edge of 
the Clock Pulse (CP) input signal. When 
M is LOW, data is shifted out of the most 
significant bit position while information 
present on the Serial (SI) input shifts into 
the least significant bit position. A HIGH 
signal on the Chip Select (CS) input 
prevents both parallel and serial opera
tions. 

FAST 74F676 
Shift Register 
'F676 16-Bit Shift Register 
Preliminary Specification 

1----~--·---------,---··· .. ---·-----------------1 t TYPE I TYPICAL I ---+. TYPICAL SUPPLY CURRENT .J ± MAX (TOTAL) 
---- -------- ----------------

74F67 110MHz 48mA _j 
---- ----'--------------·-

ORDERING CODE 

~----P-PA_l_a_:-~c-A-:-~p-s----+-----''" •• ~~~::~;~=' _____ -_] 
~- Plastic SOL-24 N74F6760 L_____ ___________ ~ 

NOTES: 
i. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the S1gnetics Military Products 

Data ManuaL 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

----;-·-1- DESCRIPTION -,-74F(U.LJI- LOAD VALUE -+ __j__':IGH/LO'(\l_-J- HIGH/LOW 

f-- cs - 1 ~~~ctiv~Lo~t t~o --+=-~µA-io 6mA-:-

~ ~ ;:_::;::"::~.--: . ~~:: r=::::~ 
CP Clock pulse input 1 0/1 0 20 A/O 6mA 

(active falling edge) µ 

~--~rial data output -~~33 1 mA/20niA 

NOTE: 
One (1.0) FAST unit load is defined as: 201JA in the HIGH state and 0.6mA in the LOW state. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

I l 
Dts 

014 
7 8 910111314151617161920212223 

013 

D12 

D11 

010 

0, 

o, 

o, 07 

04 o, 

GNO 05 
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Signetics Logic Products Preliminary Specification 

Shift Register FAST 74F676 

The 16-bit shift register operates in one of FUNCTION TABLE 
three modes, as indicated in the Shift Regis
ter Operations Table. 

HOLD - a HIGH signal on the Chip Select 
(CS) input prevents clocking, and data is 
stored in the 16 registers. 

Shift/Serial Load - data present on the SI 
pin shifts into the register on the falling edge 
of c:P. Data enters the 0 0 position and shifts 
toward 0 15 on successive clocks, finally ap
pearing on the SO pin. 

Parallel Load-data present on P0 - P15 are 
entered into the register on the falling edge of 
CP. The SO output represents the 0 15 regis
ter output. 

To prevent false clocking, CP must be LOW 
during a LOW-to-HIGH transition of CS. 

/ 

CONTROL INPUT 

cs 

I H 

l 
L 
L 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
i = HIGH-to-LOW clock transition 

LOGIC DIAGRAM 

M 

x 
L 
H I 

Cji CP 

SI --l>-------1..i Do 

OPERATING MODE 
CP 

x Hold 
j Shift/serial load 
j I Parallel load j 

PE Po-P15 

015 I-----;~ so 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
-

V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

--
Vour Voltage applied to output in HIGH output state -·0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

TA Operating free-air temperature range Oto 70 'C 

RECOMMENDED OPERATING CONDITIONS 

74F l PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

ioH HIGH-level output current -1 mA 
-

laL ·-LOW-level output current 20 mA 

TA Operating free-air temperature 0 70 'C 
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Signetics Logic Products Preliminary Specitrcation 

Shift Register FAST 74F676 

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

~ PARAMETER f------ ---;E~~ CONDITIO~S~--- -- -~~~;~i UNIT 

Min Typ2 Max 

·---- -- --------- -- ~~c-~ MIN, v,L = ~;::;,--- --~ 10%Vcc 2.5 v 

VoH HIGH-level output voltage VrH =MIN, loL =MAX -±-5-%Ver 2_7 3.4 v 

LOW-level output voltage 

----- - -------

Input clamp voltage 
1--------

l1H 

Input current at 
maximum input voltage 

HIGH-level input current 

---------------

Vee= MIN, v,L =MAX, 
VrH = MIN, IOL = MAX 

Vee= MIN, 1, = l1K 

Vee= MAX, v, = 7.0V 

Vee= MAX, v, = 2.7V 

± 10%Vcc 

± 5%Vcc 

-----------------------
lrL LOW-level input current Vee= MAX, V1 = 0.5V 

----~--------1--------------

los Short-circuit output current3 Vee= MAX 
------·-----·-------+------- ·---------------·-

Ice Supply current (total) Vee= MAX 

NOTES: 

0.35 0.50 

0.35 0.50 

-0.73 -1.2 

100 

20 

-0.4 -0.6 

-60 -80 -150 

48 72 

1. For conditions shown as MIN or MAX, use the appropriate value specified under ~ecommended operating conditions for the applicab!e type 
2. All typical values are at Vee 5V, TA= 2s~c. 

v 

v 

v 

µA 

µA 

mA 

mA 

-~A:] 

3. Not more than one output should be shorted at a time. For testing 108, 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 norma! and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 

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

74F676 
------~----·---

TA= +2S°C TA= 0°C to +70°C 

PARAMETER TEST CONDITIONS Vee= + 5.ov Vee=+ s.ov t 103 UNIT 
Ci. = SOpf C1. = SOpF 
R1. = soon R1. = soon ___ .. +- __ Min T

1
y
10
pf ~-~ -M9~0~(~ax-~ ~x Maximum clock_ frequency ____ 1_ Waveform .1____ 100 l= 

H Propagation delay W f 1 4.5 9.0 -- 4~-1· 12--
H_L ____ C_P_to~_()_ ----·-------- ____ ave orm 5.0 9~-L_~~ _5:.°_ 13__5_ 

MHz 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products Preliminary Specification 

Shift Register FAST 74F676 

AC SET·UP REQUIREMENTS 

74F676 

TA= +25°c TA= O'C to +70°C 

PARAMETER 

I 
TEST CONDITIONS 

Vee= +5.0V Vee=+ 5.0V ± 10% 
UNIT 

CL= 50pF CL= 50pf 
RL =soon RL =soon 

Min Typ Max Min Max 

t,(H) Set-up time, HIGH or LOW 
Waveform 2 

4.0 4.0 
t8(L) SI to GP 4.0 4.0 

th(H) Hold time, HIGH or LOW 
Waveform 2 

4.0 4.0 
th(L) SI to GP 4.0 4.0 

t,(H) Set-up time, HIGH or LOW 
Waveform 2 

3.0 
I 

3.0 
t8(L) Dn GP 3.0 3.0 

th(H) Hold time, HIGH or LOW 
Waveform 2 

4.0 4.0 
th(L) Dn to GP 4.0 4.0 

t8(H) Set-up time, HIGH or LOW 
Waveform 2 

4.0 4.5 
t8(L) M to GP 6.5 7.5 

th(H) Hold time, HIGH or LOW 
Waveform 2 

0 0 
th(L) M to GP 2.0 2.0 

l,;(L) 
Set-up time, LOW 

Waveform 2 10.0 10.0 
CS to GP 

th(H) 
Hold time, HIGH 

Waveform 2 10.0 10.0 cs to CJ5 

tw(H) GP pulse width 
Waveform 2 

4.0 4.0 
lw(L) HIGH or LOW 6.0 6.0 
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Shift Register 

AC WAVEFORMS 

CP 

a 

Waveform 1. Clock To Output Delays 
And Clock Pulse Width 

GeA VM VM 
GAB 

-IPZH}VM 
___L VoH - 0.3V -IPHZ~ 

A or B 

ov 

Waveform 3. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

SD 

Waveform 5. Clock To Output Delays 
And Clock Pulse Width 

SI, Dn 
M, Ci 

Preliminary Specification 

FAST 74F676 

Dn 

CP 

Waveform 2. Data Set-up And Hold Times 

GeA~ * 
GAB - ,._-V~pz-L•1 __ ~ 1_.~1 ~· 

AorB ~VM ~ 
Lv0 L+o.Jv 

Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

Waveform 6. Data Set-up And Hold Times 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Your 

Test Circuit For Totem-Pole Outputs 

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

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

of pulse generators. 

February 1986 

AMP(V) 

ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width J t-rLH l tTHL 

74F 3.0V I 1MHz J 500ns 12.SnsJ 2.5ns 
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Logic Products 

FEATURES 
• Quad 2-to-1 (two busses to one 

bus) Multiplexer 
• Data can flow in either direction 

between busses resulting in six-

FAST 74F732, 74F733 
Multiplexers 
'F732 Quad Data Multiplexer, Inverting (3-State) 
'F733 Quad Data Multiplexer, Non-Inverting (3-State) 
Preliminary Specification 

TYPE .. "' .. "' .. r._1 "" 

DELAY (TOTAL) 

74F732 8.0ns 80mA 

74F733 8.0ns 80mA 

n ''" 

way data paths (A --+ B, A --+ C, ORDERING CODE 
B --+ A, B --+ C, C --+ A, C --+ B) 

• A built-in "break-before-make" 
feature eliminates current 
glitches and simplifies PC board 
design 

• Output Enable for each bus to 
allow flexible contention control 

• 3-State outputs sink 64mA 

DESCRIPTION 
'F732/'F733 are Quad Data Multiplexers 
designed to provide a simple means to 
control the flow of bidirectional data 
between three data busses. 

The 'F732/'F733 consist of four multi
plexers. Each multiplexer has three 1/0 
(An,Bn,Cn) pins and one Output Enable 
(OEA, OEB, OEC) pins. There are 3 
Select (S0,S1 ,83) pins to control data 
flow paths for all four multiplexers. 

PIN CONFIGURATION 

TOP VIEW 

February 1986 

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 10%; TA= 0°c to +10°c 

Plastic DIP N7 4F732N, N7 4F733N 

Plastic SOL-20 N7 4F732D, N7 4F733D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Ao-A3 Data inputs for Bus A 4.0/4.0 80µA/2.4mA 

Bo-B3 Data inputs for Bus B 2.0/2.0 40µA/1.2mA 

Co-C3 Data inputs for Bus C 2.0/2.0 40µA/1.2mA 

So-S2 Select inputs 1.0/1.0 20µA/0.6mA 

OEA, OEB, Output enable inputs 1.0/1.0 20µA/0.6mA 
OEC (active LOW) 

Ao-As Data outputs for Bus A 150/106.7 3.0mA/64mA 

Bo-B3 Data outputs for Bus B 150/106.7 3.0mA/64mA 

Co-C3 Data outputs for Bus C 150/106.7 3.0mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20,µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

4 5 6 7 8 9131211161514 

6-620 
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LOGIC SYMBOL(IEEE/IEC) 
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Signetics Logic Products Preliminary Specification 

Multiplexers FAST 74F732, 74F733 

With the Select control, data can flow in the FUNCTION TABLE 
following directions between busses: A to B, 
A to C, B to A, B to C C to A,C to B, A to B 
and C. 

A built-in "break-before-make" feature elimi
nates current glitches common to systems 
using 3-State transceivers to accomplish the 
same function. 

INPUTS 

So S1 S2 

x x x 
x x x 

·- ------

x x I x 
L L L 

H L L 

L L H 

H L H 

L H L 

H H L 

L H H 

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

OEA 

H 

x 
-- ---

x 
x 
L 

x 
x 
x 
L 

x 

OPERATING MODE 
--

OEB OEC 

x x Bus A disabled except for input 

H x Bus B disabled except for input 
. . ·-··----

x H Bus C disabled except for input 

x L Data flow from Bus A to Bus C 

x x Data flow from Bus C to Bus A 

x L Data flow from Bus B to Bus C 

L x Data flow from Bus C to Bus B 
--

L x Data flow from Bus A to Bus B 

x x Data flow from Bus B to Bus A 

L L Data flow from Bus A to Bus B and Bus C 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 v 
VrN Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 128 mA 

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

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -3 mA 

loL LOW-level output current 64 mA 

TA Operating free-air temperature 0 70 'C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

F
-------~---·--------- -74-F73;,;4F7-33 - --~--, 

-
PARAMETER TEST CONDITIONS1 J------r----,-- UNIT 

Min Typ2 Max 
-,------+----~ 

Vee= MIN, ± 10%Vec 2 4 v 
V1L =MAX, loH = -3mA - ---
v,H =MIN ±5%Vcc 2.7 I 3 4 v 

VoH HIGH-level output voltage r---------+--------+-----+---+---+---+--___J 

~~e==M~~.' loH=-15mA ±10%Vee 2.0 ----+-~--J 

LOW-level output voltage 

Input clamp voltage 

Input clamp current at maximum 
input voltage 

HIGH-level input 
current 

OEA, OEB, OEC, 
So-S3 

I LOW-level input OEA, OEB, OEC, 
IL current So - S3 

v1H =MIN ± 5%Vee 2.0 V I 
Vee= MIN, 
V1L =MAX, 
V1H =MIN 

Vee= MIN, 11 = l1K 

loL = 48mA 

loL = 64mA 

Vee= MAX, V1 = 7.0V 

Vee= MAX, V1 = 2.7V 

Vee= MAX, V1 = 0.5V 

± 10%Vcc 0.40 

±5%Vcc 0.40 

-0.73 
--

0.55 v 
-----j 

0.55 v 
·t-----1 

-1.2 v 
···~~ 

100 µA 

---· -----~ 

20 µA 

--

-0.6 mA 

1------------+----------+------·---·--·----------+----l---+-- -··- ---
Off-state output Ao - A3 
current, HIGH-level 
voltage applied 

f------------j Vee= MAX, V1 = 2.7V 
100 µA _, ___ ---
70 µA 

···-- ·----
Off-state output Ao - A3 2 4 mA 
LOW-level current, Vee= MAX, Vo= 0.5V >-----<----+_-_:_ --1 
voltage applied Bo - 83, Co - C3 -0.6 mA I 

>--l-o_s __ S_h_o_r_t--c-ir-cu_i_t--o-u-tp_u_t~c-u_rr_e_n-t3-------+---V-e_e_=_M_A_X---------------+-_-1_0_0·-+----1--_-2-25--t-~ 

-·--·------------------+-----------------------t---------j t------

Ice 
Supply current 
(total) 

'F732 

'F733 

leeH 

leeL 

leez 

leeH 
Vee= MAX 

leeL 

leez 

70 mA 
r---·-r-----t----t-----t 

100 mA 
r------+-- ·----- ----

85 mA 
r--· r-----t---- ----

80 mA 

110 mA 
I---·-- ------ +------+------< 

95 mA 
'---------------------~-----~---~--------------------~---_J___ __ __j ~ ----

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las, 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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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

74F732 

TA= +2S°C I TA= 0°C to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +s.ov Vee=+ :.ov ± 10% 

UNIT 
CL= 50pF, I CL- SOpF, 
RL =soon RL = 500n 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1, 2 

8.5 
tPHL An, Bn, Cn to Bn, Cn, An 8.5 

ns 

tPLH Propagation delay 
Waveform 1 

8.0 
tPHL So, S1, S2 to An, Bn, Cn 8.0 

ns 
-

tpZH Output enable time Waveform 3 9.0 
trzL OEA, OEB, OEC to An. Bn, Cn Waveform 4 9.0 

ns 

tpHz Output disable time Waveform 3 6.0 
tPLZ OEA, OEB, OEC to An. Bn, Cn Waveform 4 6.0 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

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

r 
I 

74F733 

TA= +25°C TA = o•c to + 10°c 

I PARAMETER TEST CONDITIONS 
Vee= +S.OV Vee=+ s.ov ± 10% 

UNIT 
CL= SOpF, CL= SOpF, 

~""""';oo """' 

RL= soon RL =soon 

Min Typ Max Min Max 

Waveform 1, 2 
7.5 
7.5 

ns 
. tPHL An, Bn, Cn to Bn, Cn, An 

tPLH Propagation delay 
Waveform 1 

8.0 
tPHL So, S1, S2 to An, Bn, Cn 8.0 

ns 

tpzH Output enable time Waveform 3 9.0 
tpzL OEA, OEB, OEC to An, Bn, Cn Waveform 4 9.0 

ns 

tpHz Output disable time Waveform 3 6.0 
tpLz OEA, OEB, OEC to An, Bn, Cn Waveform 4 6.0 ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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AC WAVEFORMS 

Waveform 1. Propagation Delay Select, Busses To Busses 

-t,,H--1. VM -teHZ~ 
,------- _...r.voH-o.av 

ov 
An, Bn, Cn 

Waveform 3. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level From HIGH 

Level 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vee 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

IPLZ closed 
tpzL closed 
All other open 

DEFINITIONS 

l_,, 7.0V 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

Pre!iminary Specification 

FAST 74F732, 74F733 

! 

Waveform 2. Propagation Delay Susses To BuHes 

Waveform 4. 3-Sla!e Output Enable 
And Output Disable Time From 

VM = 1.5V 

Input Pulse Delini!lon 

Level ' 

____ _j 

--·-·--·-·-------··----------·-·--····----·--·- ·--------------·~----------------··----------
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FEATURES 
• Allows two microprocessors to 

access the same bank of DRAM 

• Replaces 25 TTL devices to 
perform arbitration, signal timing, 
multiplexing, and refresh 
generation 

• 9 address output pins allow 
control of up to 256K DRAMS 

• Separate refresh clock allows 
adjustable refresh timing 

• 50MHz Maximum Clock rate 

DESCRIPTION 
The 74F764 DRAM Dual-Ported Control
ler is a high-speed, clocked dual port 
arbiter and timing generator that allows 
two microprocessors, microcontrollers, 
or any other memory accessing devices 
to share the same block of memory. The 
device performs arbitration, signal tim
ing, address multiplexing and refresh, 
replacing up to 25 discrete TTL devices. 

The 'F764 contains an on-board 18-bit 
address input latch which latches the 
address inputs at the start of an access 
cycle. 

The device is available in a 40-pin plastic 
DIP or 44 pin PLCC with pinouts de
signed to allow convenient placement of 
microprocessors, DRAMs, and other 
support chips. 

February 1986 

FAST 74F764 
DRAM Controller 
DRAM Dual-Ported Controller 
Preliminary Specification 

TYPICAL IMAX 

74F764 60MHz 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

150mA 

L PACKAGES 
COMMERCIAL RANGE 

Vee= 5V ± 10%; TA= 0°C to +10°c 
---+-----------

Plastic DIP N 7 4F764 N 

PLCC 44 N74F764A 
- --- -------

NOTE: 
For information regarding devices processed to Military Specifications, see the Signetics Military Prod
ucts Data Manual. 

INPUT AND OUTPUT LOADING AND FAN - OUT TABLE 
- ,--- ------- ·r----- - --------,--------

74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

PINS DESCRIPTION 

REQ1:REQ2-- -R-e~-ue_s_t-in_p_u-ts-(a-ct-iv-e-LO_W_)_-+---1--.0-/-1-.0--+-2-0_µ_A_/_0.-6-m-A---i 
r----------------+-------------------r--------+--~------j 

CP Clock input 1.0/1.0 20µA/0.6mA 

RCP Refresh clock input 1.0/1.0 20µAI0.6mA 
r-------------+----------------+---------+----------i 

A1 -A18 Address inputs 1.0/1.0 20µA/0.6mA 
r-------------+--------------+-------+------------i 

GNT Grant output 50/80 , 1.0mA/48mA 
-----------+------------'--t------+--------l 

SEL1, SEL2 Select outputs (active LOW) 50/80 1.0mA/ 48mA r---------------- ---------------+----------+--------l 

t:::" Data transfer acknowledge 
output 

Row address strobe output 
(active LOW) 

50/80 1.0mA/48mA 

50/80 1.0mA/48mA 

/ WG Write gate output 50/80 1.0mA/ 48mA 
~EN ------ _C_o_l-um_n __ a_d_d_re_s_s_s_t_ro_b_e_e_n_a_b_le+-------l--------

1 output (active LOW) 50/80 1.0mA/ 48mA 

I MA0- MA8 Address output_s 50/80 1.0mA/48mA L ________ __L__ -----~-------'-------~ 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 
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PIN CONFIGURATION 
~-----------------------·--------------------------------~ 

Vee 

As 

LOGIC SYMBOL 

February 1986 

RCP 

WG 

GNT 

CA$iN 

OT ACK 

RAS 

MAo 

MA1 

MA2 

MA3 

MA4 

MAs 

MAs 

MA7 

MAa 

CP 

Set] 

REQ2 

REQ1 

21, RE01 

22 RE02 
24 CP 
40 RCP 

A1 RCP WG GNT CASEN DTACK 

1 2 3 4 5 6 1 8 9 10 12 13 14 15 16 17 18 19 

SEL1 20 

SEL2 23 

RAS 35 

OTA CK 36 

CASEN 37 

GNT 38 

WG 

34 33 32 30 29 28 27 26 25 
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PIN DESCRIPTION 

PINS =-SYMBOL TYPE NAME AND FUNCTION 
DIP PLCC 

A, 1 1 
A2 3 3 
A3 5 5 
A4 7 7 
As 9 9 Address inputs used to generate memory row address. 
As 11 12 
A? 13 14 
As 15 16 
Ag 17 18 

A10 2 2 
A,1 4 4 
A,2 6 6 
A,3 8 8 
A,4 10 10 Address inputs used to generate memory column address. 
A,5 12 13 
A16 14 15 
A,7 16 17 
Arn 18 19 

REQ1 21 23 Memory access request from microprocessor one. 

REQ2 22 24 Memory access request from microprocessor two. 

CP 24 26 Clock input which determines the master timing and arbitration rates. 

RCP 40 44 I 
Refresh Clock determines the period of refresh for each row after it is internally 
divided by 64. 

SEL1 20 22 0 
Select signal is activated in response to the active REQ1 input, indicating that access 
will be granted to microprocessor one. 

6 
Vee 11 11 Power supply + 5V ± 10% 

GND 31 
34 

Ground 
35 

SEL2 20 25 0 
Select signal is activated in response to the active REQ2 input, indicating that access 
will be granted to microprocessor two. 

MAo 34 38 0 
MA1 33 37 0 
MA2 32 36 0 
MA3 30 33 0 
MA4 29 32 0 Memory address output pins, designed to drive the address lines of a DRAM. 
MAs 28 31 0 
MAs 27 30 0 
MA7 26 29 0 
MAs 25 28 0 

GNT 38 42 0 Grant output internally activated upon start of memory access cycle. 

RAS 35 39 0 
Row address strobe is used to latch the row address into the bank of DRAM (to be 
connected directly to the RAS inputs of the DRAMs). 

WG 39 43 0 
When activated, the "Write Gate" signal from the device could be gated with the 
microprocessor's write strobe to perform an "Early Write". 

CASEN 37 41 0 
Column Address Strobe Enable is used to latch the column address into the bank of 
DR A Ms. 

DTACK 36 40 0 
Data Transfer Acknowledge indicates that data on the DRAM output lines is valid or 
the proper access time has occurred. 
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ARCHITECTURE 
The 'F764 arbitration logic is divided into two 
stages. The first stage controls which one of 
the two REQ inputs will be serviced by 
activating the corresponding SEL output. The 
SEL output signals have been provided for 
use as look-ahead enables for 3-State ad
dress lines from each of the microprocessors 
connected to the address inputs of the 'F764. 

The second arbitration stage controls arbitra
tion between the SEL signals and refresh 
requests. Refresh always has priority and is 
serviced immediately after the current cycle is 
completed (if needed). This arbitration stage 
also indicates the start of an access cycle via 
the GNT output signal. GNT is provided to 
indicate to the requesting microprocessor 
that its access cycle has begun. The GNT 
and SEL outputs can be used to generate 
wait states. 

The 'F764 has an 18-bit internal latch which 
latches the address inputs, A1 - A18, at the 
start of the access cycle. The latched ad
dress inputs are propagated to the 
MA0 - MA8 address outputs via an internal 
18-bit MUX, which multiplexes the 18 address 
inputs to 9 row address and 9 column ad
dress signals, giving the 'F764 the capability 
to interface 256K DRAMs to the masters. 

The internal refresh row counter has 9 out
puts, allowing the 'F764 to refresh up to 512 
row DRAMs. 

The generation of RAS, CASEN, WRITE 
GATE (WG), and Data Transfer Acknowledge 
(DT ACK) outputs is controlled by on-chip 
timing logic. 

BLOCK DIAGRAM 

__, f--___, t--

FUNCTIONAL DESCRIPTION 
The speed at which the 'F764 operates is 
determined by the CP input, with a maximum 
limit of 50MHz. All internal signal timing and 
control is based on this input. 

A microprocessor requests access to the 
DRAM by activating the appropriate REQ 
input. if a refresh cycie is not in process and 
the other request input is not active, the SEL 
output corresponding to the active REQ input 
will go LOW to indicate that access will be 
granted. The GNT output then goes HIGH (by 
the LOW-to-HIGH transition) indicating that a 
memory access cycle is now commencing. lf 
an access or refresh cycle is in process, and 
the other microprocessor has not requested 
access, the SEL output corresponding to the 
active REQ input will go LOW to indicate that 
access will be granted, but GNT will not go 
HIGH until the current cycle is completed. 
After completion of current cycle, and fol
lowed by a synchronization period, GNT will 
automatically become active. 

If access to the DRAM is requested by both 
microprocessors, the initial arbitration stage 
will determine which processor will be ser
viced by activating the corresponding SEL 
output. This arbitration takes place irrespec
tive of whether or not a refresh cycle is in 
progress at the time access is requested. 
REQ contention is arbitrated by internal cir
cuitry sampling the REQ1 and REQ2 inputs 
on different edges of the CP input: REQ1 is 
sampled on the rising edge of the clock and 
REQ2 is sampled on the falling edge of the 
same clock. Specially designed CTL flip-flops 
have been used in this circuitry to eliminate 

J. 
ACCESS 

--1 f-- ARBITRATION 
RAS/MUX/CAS 

TIMING 

~ f-- REFRESH 
f--

II JJ 
J l MUX 

[REFRESH] 
COUNTER l (9)w 

ADDRESS 

CLK 

RCLK 

LATCH MUX 
AND MUX 

(9) 
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meta-stable states. Again, if a refresh cycle is 
in progress, the GNT output will not become 
active until the refresh cycle is completed. 

When GNT becomes true on the 'F764, the 
A1 - A18 address input signals are latched 
internally and the A1 - Ag signals are propa
gated to the MA0 - MA8 output pins. One-half 
clock cycle is a!!o'. ... .ied for the address sigr.a!s 
to propagate through to the outputs, after 
which the RAS output is brought valid. 

At the next half clock cycle, the A10 - A18 
latch outputs in the 'F764 are selected and 
propagated to the MA0 - MA9 outputs. The 
write gate (WG) output becomes valid at this 
time to indicate the proper time to gate the 
WRITE signal from the selected processor to 
the DRAM to perform an EARLY WRITE 
cycle. One-half clock cycle is again allowed 
for the A10 -A18 signals to propagate and 
stabilize. CASEN then becomes valid. CA
SEN can be used as a GAS output or 
decoded with higher-order address signals to 
produce multiple GAS signals. Once CASEN 
is valid, the controller will wait three clock 
cycles before negating RAS, making a total 
RAS pulse width of 4 clock cycles. At the time 
RAS becomes inactive, the DTACK output 
becomes true to indicate that data on the 
DRAM data lines is valid, or that the proper 
access time has been met. DTACK can be 
used to indicate a valid data transfer acknowl
edge for processors requiring this signal. All 
controller output signals will be held in this 
final state until the selected processor with
draws its request by driving its REQ input 
HIGH. When the request is withdrawn, inter
nal synchronization takes place, the control-

DTACK 

WG 

MAo-MAa 
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ler output signals become inactive, and any 
pending access or refresh cycles are ser
viced. 

The refresh cycle commences from internally 
generated refresh requests. RCP is divided by 
64 to produce a refresh request internally. 
Refresh requests are arbitrated with SEL 
outputs in the second stage of arbitration. 

Refresh always has priority and will be ser
viced immediately or upon completion of the 
current access cycle. At the start of a refresh 
grant, the 9 refresh counter address signals 
are allowed to propagate to the MA0 - MA8 

outputs for one-half clock, at which time the 
RAS signal becomes active for 4 clock cy

cles, then inactive for 3 clock cycles to meet 
the RAS precharge requirement of the 

Preliminary Specification 

FAST 74F764 

DRAMs, at which time the refresh cycle is 
terminated. 

All signal outputs on the 'F764 are guaran
teed to source 35mA at 2.4V in the HIGH 
state and sink 60mA in the LOW state. This 
ensures that the part will incident wave switch 
the 70S1 line~ ihal a1 e commonly s&er1 ir1 
memory arrays using DIP packages. 

AC WAVEFORM FOR IMMEDIATE ACCESS (Sequence of events for RE01 access when no refresh or RE02 access) 

A' RE02 sampled 

A RE01 sampled 

CP 

SEL 1 triggered (SEL 1 triggered by RE01 sample circuitry) 

B GNT triggered (SEL 1 and GNT propagation paths are the same) 
At -Ats latched (Input address latch triggered by GNT circuitry) 
At -A9 propagate to MA outputs 

C RAS triggered 

D WG triggered 
At o - Ata selected 

E CASEN triggered 

F RAS negated 
OT ACK triggered 
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SYSTEM CYCLES 
The 74F764 is always in one of the following 
cycles. 
A. IDLE There is no request pending 

and the refresh clock has 
not completed 64 clock cy
cles since the last refresh 
request. 

CP 

--1 

GNT 

REF•__/ ,y 
REQ I 

_ __,."'". _....,,; __ 1._ I 

::· : \: 
WO 

B. REFRESH A refresh request is initiated 
every 64 refresh clock cy
cles, unless there is a re
fresh cycle already in prog
ress. it is a RAS only refresh 
cycle, derived from the 
clock (CP). 

Preliminary Specification 

FAST 74F764 

C. REQUEST1 This is a memory access 
cycle for processor 1. It can 
only be initiated when there 
is no refresh or request 2 
cycle in progress. 

D. REQUEST2 This is a memory access 
cycle for processor 2. It can 
only be initiated when there 
is no refresh or request 1 
cycle in progress. 

I I i \ ... i ___ _ 
I I 

I 11 

I I 
I I 
I I 
I I 
I I 
I I I 

~----·~-·-·--~·-~·:--~: :~><=== 
I I I 

NOTE: 
* These are internal signals only. 

Refresh Cycle 
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SYSTEM CYCLES 

Request 2 Cyc1e 6 

~ 
~--'--7-----"--'--~~~~-'--~_; 

"~~~~ .......... ~~.....___.~~~~~~~---4~-,>,~~~+-
I I I I I 

=~--+-~~-j--~ 

I \__ 

I 

'---~~~~-'---__,~ 

'---
1 

Request 1 Cycle 
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TYPICAL APPLICATION 

Z-80 

DATA BUFFERS 
74F245 

February 1986 

TO OTHER MEMORY 

I 

»TATE 
BUFFER 
74F1244 

OR 
74F244 

ONT 

REQ1 

SEL1 

A1-14 

14 

INTERFACE 
CLOCK 

I 
REFRESH 
CLOCK 

"" DTACK """ RE02 

74F764 
SEL2 

CASEN RAS WG MAo-s 

Two Z-BOs Sharing 16K RAM 

6-632 

14 

TO OTHER MEMORY 

3-STATE 
BUFFER 
74F1244 

OR 
74F244 

·------·----

14 
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Yee 

Z·80 

Ao-A13 

WR Do-07 

DATA BUFFERS 
74F245 

·-------------------
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TYPICAL APPLICATION 

I 

•cc TO SHADOW ROM 

I 
---~-a= 

WAIT 

1------1{ DECODE }io--+--+--t 

INTERFACE 
CLOCK 

1-
GNT CP DTACK 

-
REQ1 

- 74F764 
SEL1 

REFRESH 
CLOCK 

RCP 

AE02 

At-14 CASEN AAS WG MAo-6 

3-STATE 
BUFFER 

AO 11-.------i 74~;;44 
~ 74F244 

WA 

1s I 

r+--i -:ri'" 
t---t---i I -O:_l_B A E 

F139 

----------------

•cc 

ll)----
~ 

DTACK 

0,1. J 
[DATA BUFFER~>----~ ~--'.:::l--11DATA BUFFER~ 

1 .----_~i=~~J)~)-=-~--1----__ ----- :_ 
J J 11 r--1---+-__ --+-1-----+-+-I ---+--+b 

,--

fiAS WE Ao.;, CASJ l AAS Wi::: Ao-6 CAS RAS WE Ao. 6 CAS] [ RAS WE Ao-& CAS 

16Kx8 16Kx8 16Kx8 16Kx8 

DmsDour D1N~ ~!'f D1NSDouT D1N~DouT 

l 

[___ ______ _ 68000 With Z·80 Sharing 64K RAM 
---------------------' 
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TYPICAL APPLICATION 

INTERFACE 
CLOCK IT 

-------<C~ 

.--- Do-is 

UoS 
16 RiW Lil§ t----<-1 

'-:::J 

DECODE 

3-STATE 
BUFFER 
74F 1244 

OR 
'14F 244 

* 

DATA BUFFERtgj 
74F 245 

"-_J~----~ 

r• 

1 J 
~ WE Ao-8 CAS l 

256K>c8 

le l RAS WE Ao-a CAS 

256Kx8 

DTACK 

74F764 

REFRESH 
CLOCK 

ACP 
RE02 

l 
RAS WE Ao-8 &5 J 

256Kx8 

Two 68000 Processors With 1 Mbyte RAM 
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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.) 

,---·----·----
PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 v 
--

V1N Input voltage -0.5 to + 7.0 v 
··------ ·- -- --

~ Input current -30 to +5 mA 

~;~' 
Voltage applied to output in HIGH output state -0.5 to +Vee v 

---·-- ----

Current applied to output in LOW output state 120 mA 

Operating free-air temperature range Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 
. ·-- -·----~----~--------·----

Vee Supply voltage 4.5 5.0 5.5 v 
----------·--------+------j------+-

HIGH-level input voltage 2.0 v 
------------------------------+--

V1L LOW-level input voltage +0.8 v 
----~-~-~----------------------+------+--- ---1------1------

l1K Input clamp current -18 mA 
-------------+------+------~-----!--

loH HIGH-level output current -35 mA 

loL LOW-level output current 60 mA . ___ L ___ B_u_f_fe_r ____ f------f-------t------·-t----·----1 

Operating free-air temperature 0 70 oc 
-------------~-----~------+---- --·----

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

PARAMETER 

HIGH-level output current 
Vee= MIN, 
V1L =MAX, 
V1H= MIN 

TEST CONDITIONS1 

± 10%Vcc 
loH = -15mA 

±5%Vcc 

loH2 = -35mA ± 10%Vcc 

74F764 

Min Typ2 Max 

2.5 3.2 

2.7 3.4 

2.4 
--·--------------·----- ---+----------+-·------+-----!----+----+------

Vee= MIN, 
VoL LOW-level output voltage V1L =MAX, 

V1H =MIN 

IOL = 24mA 

loL2 = 60mA 

± 10%Vcc 0.35 0.50 

±5%Vcc 0.35 0.50 

± 10%Vcc 0.45 0.80 

UNIT 

v 
v 
v 
~ 

v 
v 
v 

- ···-·--·-·--·- -- ·---·--------1----·------+-------+-----+----+----+-·---+----l 
V1K Input clamp voltage Vee= MIN, 11 = l1K 

l1H 

NOTES: 

Input current at maximum 
input voltage 

---------------1-
H I G H-l evel input current 

Vee= O.OV, V1 = 7.0V 

Vee= MAX, V1 = 2.7V 

LOW-level input current Vee= MAX, V1 = 0.5V 

Short circuit output current V cc = MAX 

Supply current (total) E Vee= MAX 

-0.73 -1.2 

100 

20 

-0.6 

-100 -225 

120 

175 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. loH2 is the current necessary to guarantee the LOW to HIGH transition in a 70.Q transmission line. 
4. loL2 is the current necessary to guarantee the HIGH to LOW transition in a 70.Q transmission line. 
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Signetics Logic Products Preliminary Specification 

DRAM Controller FAST 74F764 

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

r----:-_,,,, 74F764 

TA=+25°C 
TA= 0°c to +70°c 

TEST Vee= + 5.0V ± 10% 
CONDITIONS Vee= +5.0V 

CL~ 300pF, 
UNIT 

CL= 300pF, RL = 70!1 
RL = 70!:1 

Min Typ Max Min Max 

IMAX Maximum Clock Frequency 50 60 50 MHz 

tPLH Propagation delay 5 10 14 5 16 
tpHL CP( t ) to SEL1 5 10 14 5 16 

ns 

tPLH Propagation delay 5 10 14 5 16 
lpHL CP( 1 ) to SEL2 5 10 14 5 16 

ns 

tPLH Propagation delay CP(B) to GNT 5 10 14 5 16 ns 

tPHL Propagation delay (Note 1) 5 10 14 5 16 ns 

tPLH Propagation delay 5 10 15 5 16 
tpHL CP(B) to MA(Row Address) 5 10 15 5 16 

ns 

tPLH Propagation delay CP(F) to RAS 6 12 16 5 18 ns 

tPHL Propagation delay CP(C) to RAS 
AC Waveforms 

6 12 16 5 18 ns 

tpLH Propagation delay CP(D) to WG 5 10 14 5 16 ns 

tPHL Propagation delay (Note 1) 8 10 14 5 16 ns 

tpLH Propagation delay 6 12 
I 

16 5 18 
tpHL CP(D) to MA(Column Address) 6 12 16 5 18 

ns 

tpLH Propagation delay (Note 1) 5 10 14 5 16 ns 

tPHL Propagation delay CP(E) to CASEN 5 10 14 5 16 ns 

tpLH Propagation delay CP(F) to DTACK 5 10 14 5 16 ns 

tPHL Propagation delay (Note 1) 5 10 14 5 16 ns 

tPLH Propagation delay 5 10 14 5 16 
tPHL CP(transition) to MA(Refresh) 5 10 14 5 16 

ns 

NOTE 1: 
These delays are with respect to clock edge "G" of the REQ1 or REQ2 access cycle shown on the AC Waveforms. 

AC SET-UP REQUIREMENTS 

74F764 

TA= +25°C 
TA= 0°c to +10°c 

PARAMETER 
TEST 

Vee= +s.ov 
Vee= +5.0V ± 10% 

UNIT 
CONDITIONS 

CL= 300pF, RL = 70!:1 
CL= 300pF, 

RL = 70!1 

Min Typ Max Min Max 

ts(H) Set-up time, HIGH or LOW 2 2 
t8 (L) REQ1, REQ2 to CP 2 2 

ns 

th(H) Hold time, HIGH or LOW 3 3 
th(L) CP to REQ1, REQ2 3 3 

ns 

--
t8 (H) Set-up time, HIGH or LOW 2 2 

ns 
t8 (L) A1 - A18 to CP(falling edge) 

AC Waveforms 
2 2 

th(H) Hold time, HIGH or LOW 4 4 
ns 

th(L) CP(falling edge) to A1 -A18 4 4 

tw(H) CP pulse width, 5 5 
ns 

tw(L) HIGH or LOW 5 5 

tw(H) RCP pulse width, 4 4 
lw(L) HIGH or LOW 4 4 

ns 
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Signetics Logic Products Preliminary Specification 

DRAM Controller FAST 74F764 

TEST CIRCUIT AND WAVEFORMS 
~----------------~--~---·-·· 

Vee 

I 

-- - --~:.~-- '"' _,:;:=_.~~. "' ~:.~ --

PULSE 
GENERATOR 

CL.= 300pF 

RL = 70[2 

Test Circuit Simulating RAM Boards 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

--OV 

~ f~·ITHLilfl ITLH(ld-l 1-
ITLH(lr) 

i-------tw--------+j ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate 

74F 3.0V 1MHz 500ns 2.5ns 
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Signetics 

Logic Products 

FEATURES 
• Allows two microprocessors to 

access the same bank of DRAM 

• Replaces 25 TTL devices to 
perform arbitration, signal timing, 
multiplexing, and refresh 
generation 

• 9 address output pins allow 
control of up to 256K DRAMS 

• Separate refresh clock allows 
adjustable refresh timing 

• Same as F764 but without 
address input latch 

• SOMHz Maximum Clock rate 

DESCRIPTION 
The 74F765 DRAM Dual-Ported Control
ler is a high-speed, clocked dual port 
arbiter and timing generator that allows 
two microprocessors, microcontrollers, 
or any other memory accessing devices 
to share the same block of memory. The 
device performs arbitration, signal tim
ing, address multiplexing and refresh, 
replacing up to 25 discrete TTL devices. 

The 'F765 is an unlatched option of the 
'F764, designed to be used in systems 
that provide latched address lines. 

The device is available in a 40-pin plastic 
DIP or 44-pin PLCC with pinouts de
signed to allow convenient placement of 
microprocessors, DRAMs, and other 
support chips. 

February 1986 

74F765 
DRAM Controller 
DRAM Dual-Ported Controller 
Preliminary Specification 

TYPE TYPICAL IMAX 

74F765 50MHz 

ORDERING CODE 

---1 

'"~AL '""" °"""'~ (TOTAL) 

mA 

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V ± 10%; TA= 0°C to +70° 
c __ ~ .. J 

=J 
Plastic DIP N74F765N 

PLCC-44 N74F765A 

NOTE: 
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 
74F (U.L.) 

HIGH/LOW 
LOAD VALUE 

HIGH/LOW 

REQ1, REQ2 Request inputs (active LOW) 1.0/1.0 20µA/0.6mA 
t-----·--+----------------+-------+---------------1 

CP Clock input 1.0/1.0 20µA/0.6mA 
1--------+--------------·-+------+------·-·---j 

RCP Refresh clock input 1.0/1.0 20µA/0.6mA 
t-------+---------------+------+-------~ 

A1 -A18 Address inputs 1.0/1.0 20µA/0.6mA 
t-------+-----------------+------+-----------1 

GNT Grant output 50/80 1.0mA/48mA 
t--------+----------------t------+--------~ 

SEL1, SEL2 Select outputs (active LOW) 50/80 1.0mA/48mA 
t---------t-----------------t------+-----·----

D TACK Data transfer acknowledge output 50/80 1.0mA/48mA 

RAS Row address strobe 
(output active LOW) 

50/80 1.0mA/48mA 

1---·-------t--------------·---t-----+---------
WG Write gate output 50/80 1.0mA/48mA 

1---------+--------------+------+----------
CASEN Column address strobe enable out- 50180 1.0mA/ 48mA 

f--------put (active_L_O_W_) _______ ,__ _____ -t-----------

MAO - MAB Address outputs 50/80 1.0mA/48ma 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 
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Signetics Logic Products Preliminary Specification 

DRAM Controller 74F765 

PIN CONFIGURATION 

ACP 

WG 

GNT 

CAWi A1 RCP WG GNT Ci$EN OTACK 
A, OT ACK 

RA8 

MAo 

MA1 

MA2 

A14 GND 

Vee MA3 

Ao MA4 

A15 MAs 

A1 MAo 

A10 MA7 

Ao MAo 

A17 CP 

Ag sm 
A1s REQ2 

SECT REQ1 

j 
,.--., 

6 
" ~ 

BLOCK DIAGRAM 

.l 
DTACK 

·-1-- ACCESS 1--t-- )::: RAS/MUX/CAS - ARBITRATION TIMING WG - t-- REFRESH 

CLK 11 Jj 
MUX 

1 l REFRESH J 
COUNTER l (9) w 

ADDRESS MUX 
MUX 

RCLK 

MAo-MAe 

(9) 
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logic Products 

FEATURES 
" Multiplexed 3-State 1/0 ports 
• Built-in lookahead carry capability 

• Count frequency 145MHz typical 

<> Supply current 90mA typical 

'" See 'F269 for 24-pin separate 1/0 
port version 

" See 'F579 for 20-pin version 

DESCRIPTION 
fl1e 'F779 is a fully synchronous 8-stage 
1Jp/down counter with multiplexed 3-
State 1/0 ports for bus-oriented applica
ilcms. All control functions (hold, count 
up, count down, synchronous load) are 
::onirolled by two mode pins (So, S1). 

Ttw device also features carry looka
nead for easy cascading. All state 
d1anges are initiated by the rising edge 
,.it mu clock. 

!'!N CONFIGURATION 
I 

' 
I 

I 

August 26, 1985 
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FAST 74F779 
8-Bit Counter 
8-Bit Bidirectional Binary Counter (3-State) 
Product Specification 

TYPE 

74F779 

TYPICAL IMAX 

145MHz 
•-----~-----------· 

ORDERING CODE 

90mA 

,__ ____ PA_C_K_AG" r-----_-V-c:::~-~-~-~-;-~~A-A L-=-~-~c-"7! +rooc ~ 
Plastic DIP N7 4F779N 

~--·-·-·------ ----------" ---.. --~ 

'-------Plastic SOL-16 . N74F779D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) 

HIGH/LOW 
LOAD VALUE 

HIGH/LOW 
~---~---·- -~-----------.. -----+-------+---------< 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in ttie HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

11 10 

14 
15 
9 

16 1 2 3 5 6 7 8 

Vee =Pin 13 
GND =Pin 4 
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Signetics Logic Products 

8-Bit Counter 

FUNCTION TABLE 

S1 so 
I--

x x 
x x 
L L 

(not LL) 

H L 

L H 

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

INPUTS 

CET OE CP 

x H x 
x L x 
x x t 
H x t 
L x t 
L x t 

not LL means SO and 81 should never both be LOW level at the same time. 
t = LOW-to-HIGH clock transition 

LOGIC DIAGRAM 

l ~ DETAILA J 

'(L_ _ __::===lD---"' 
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Product Specification 

FAST 74F779 

OPERATING MODE 

l/Oa to I/Oh in HIGH Z 

Flip-flop outputs appear on 1/0 lines 

Parallel load all flip-flops 

Hold (TC held HIGH) 

Count up 

Count down 

= 

DETAIL A 



S1gnetics Loglc Products Specl'f!cct·ion 

8-Bit Counter FAST 74F779 

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,) 

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

~~~~=·~~ .. ·-·---------- -J~F~f--t=I ~1 
t~~:_:~T -- -~:;~:;;~;~::~:ii: ~~: o:~:u~t s::::e ----- --~1~·~~~.t~-~~- ~ 

TA Operating free-air temperature range O to 7n °C 
·-·--·· . .. -·--·------·-- --·-··--··--·- ·-·--·-----··--

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Nom Max .l -------------·-
Vee Supply voltage c - 5.50 v 

---· 

V1H HIGH-level input voltage v 
V1L LOW-level input voltage v 
l1K Input clamp current mA 

l/Oo-1107 -3 mA 
loH HIGH-level output current re -1 mA 

-------
l/Oo-1/07 24 mA 

lrn. LOW-level output current 
TC 20 mA 

-·--··---------------.---·----------
TA Operating free-air temperature 0 70 oc 

August 26, 1985 6-642 



Signetics Logic Products Product Specification 

8-Bit Counter FAST 74F779 

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

74F779 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

l/Oo-1/07 ± 10%Vcc 2.4 v 
VoH 

HIGH-level output 
TC 

Vee= M!M, Vil.= MAX, 
± 10%Vcc 2.5 v 

voltage loH =MAX, V1H =MIN 
all inputs ± 5%Vee 2.7 3.4 v 

Vee= MIN, V1L =MAX, ±10%Vcc 0.35 0.50 v 
Vol LOW-level output voltage 

V1H =MIN, loL =MAX ±5%Vcc 0.35 0.50 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

Input current at Sn,CP,CET,OE Vee= MAX, V1 = 7.0V 100 µA 
11 maximum input 

voltage l/Oo-1/07 Vee= 5.5V, V1 = 5.5V 1.0 mA 
--

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.6 mA 

lozH Off-state current 
Vee= MAX, V1H =MIN, V1 = 2.7V 70 µA 

+l1H HIGH-level voltage applied 

lozL Off-state current 
Vee= MAX, V1H =MIN, V1 = 0.5V -600 µA 

+l1L LOW-level voltage applied 

los Short-circuit output current3 Vee= MAX -60 -80 -150 mA 

leeH 82 116 mA 

Ice Supply current (total) leeL Vee= MAX 91 128 mA J 
lecz 97 136 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing los, the use of high~speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting ol 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, las tests should be performed last. 
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Signetics Logic Products Product Specification 

8-Bit Counter FAST 74F779 

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

74F779 

TA=+25°C TA= o·c to +10°c 

PARAMETER TEST CONDITIONS Vee= +s.ov Vee=+s.ov ±10% 
UNIT 

CL=50pF CL= 50pf 
RL= soon RL=soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 125 145 115 MHz 

tPLH Propagation delay 
Waveform 1 

4.5 7.0 10.5 4.5 11.0 
tPHL CP to I/On 5.5 B.O 10.5 5.5 11.0 

ns 

tPLH Propagation delay 
Waveform 1 

4.5 7.0 9.0 4.5 10.0 
tPHL CP to TC 4.5 7.0 9.0 4.5 10.0 

ns 

tPLH Propagation delay 
Waveform 2 

3.0 4.5 6.5 2.5 7.5 
tPHL GET to TC 3.0 5.5 7.5 2.5 B.O 

ns 

tpzH Disable time from HIGH Waveform 4 2.5 4.5 7.0 2.5 B.O 
tpzL or LOW level Waveform 5 4.5 6.5 9.0 4.5 9.5 

ns 

tpHz Enable time from HIGH Waveform 4 1.0 3.0 6.5 1.0 B.O 
tpLz or LOW level Waveform 5 1.0 4.0 7.0 1.0 B.O 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

74F779 

TA= +25°C TA= o•c to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee= +5.0V ± 10% 

UNIT 
CL= SOpF CL= 50pF 
RL= soon RL=soon 

Min Typ Max Min Max 

t6 (H) Set-up time, HIGH or LOW 
Waveform 3 

5.0 5.0 
t6 (L) I/On to CP 5.0 5.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 3 

1.0 1.0 
th(L) I/On to CP 1.0 1.0 

ns 

t6(H) Set-up time, HIGH or LOW 
Waveform 3 

5.0 5.0 
t6 (L) CET to CP 5.5 6.0 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 3 

0 0 
th(L) CET to CP 0 0 

ns 

t6(H) Set-up time, HIGH or LOW 
Waveform 3 

B.O B.5 
t6(L) Sn to CP B.O B.5 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 3 

0 0 
th(L) Sn to CP 0 0 

ns 

tw(H) Clock pulse width 
Waveform 1 

4.0 4.0 
tw(L) HIGH or LOW 4.0 4.0 

ns 
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8-Bit Counter 

AC WAVEFORMS 

CET 
CP 

TC, 

I/On------' 

Waveform 1. Clock To Output Delays 
And Clock Pulse Width 

Waveform 3. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

CET 
I/On 
BE 

CP 

TC, ~T, 
OE 

I/On 

Product Specification 

FAST 74F779 

Waveform 2. Data Set-up And Hold Times 

- '''" -1VM - ''"' 1 r ·-------~ VoH~0.3V 

'---ov 

Waveform 4. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

1pLz closed 
1pzL closed 
All other open 

DEFINITIONS 

~7.0V 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

August 26, 1985 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Rate J Pulse Width J !TLH I !rnL 

74F 3.0V J 1 MHz J 500ns J 2.5nsJ 2.5ns 
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Signetics 

logic Products 

FEATURES 
• Seriai (n x 8j·bii muitiplication 
• Final stage adder/subtractor for 

optional use in adding a B bit to 
obtain S ±B. 

•Two's complement multlplication 
• Cascadable for any number of 

bits 
• Full Adder and B - 1 input 

included for maximum flexibility 
• Maximum clock frequency SOMHz 

guaranteed 
• Supply current 100mA max 

DESCRIPTION 
The 'F784 is a serial n X 8-bit multiplier 
with a final stage adder/subtractor for 
optional use in adding a B bit to obtain S 
±B. A 'B- 1' bit can also be added via 
an internal flip-flop to achieve a 1-bit 
delay. The X word is parallel loaded (8 
bits wide) into latches and the Y word is 
clocked in serially from a shift register. 
The 'F784 is particularly useful for high
speed digital filtering or butterfly net
works in fast Fourier transforms. 

PIN CONFIGURATION 

Vee 

x, 
Xs 

Xe 
x, 
Bn 

A/S 

February 1986 

FAST 74F784 
Multiplier 
8-Bit Serial/Parallel Multiplier (With Adder/Subtracter) 
Preliminary Specification 

TYPE TYPICAL fuAX 

74F784 65 MHz 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

67mA 

PACKAGES COMMERCIAL RANGE 
Vee= sv ± 10%; TA= o•c to +70°c 

Plastic DIP N74F784N 

Plastic SOL-20 N74F784D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

Xo-X7 Multiplicand data inputs 1.0/1.0 20µA/0.6mA 

y Serial multiplier input 1.0/1.0 20µA/0.6mA 

CP Clock pulse input 1.0/1.0 20µA/0.6mA 

K Serial expansion input 1.0/1.0 20µA/0.6mA 

M Mode control input 1.0/1.0 20µA/0.6mA 

PL Parallel load input 1.0/2.0 20µA/1.2mA 

A/S Add/subtract input 1.0/1.0 20µA/0.6mA 

Bn Serial B input 1.0/1.0 20µA/0.6mA 

Bn-1 Delayed serial B input 1.0/1.0 20µA/0.6mA 

SP Serial X. Y product output 50/33.3 1mA/20mA 

S ±B Serial Y. Y ± B output 50/33.3 1mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

19 6 5 4 3 18 17 16 15 14 1 

PLY Xo X1 ~ X3 ><4 Xs Xe X1 Bn Bn-1 

11 M 

12 

9 CP 

13 A/S 

Vee, =Pin 20 
GND= Pin 10 

SP hB 
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18 
17 

18 1 R 

15 30 

19 

12 

~/P-Q 

14 
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Signetics Logic Products 

Multiplier 

The 'F784 is a serial/parallel 8-bit multiplier. 
Also included is an adder/subtracter stage. 
The X word (multiplicand) is loaded into a 
register while simultaneously clearing the 
arithmetic cell flip-fk,ps in preparatron tor a 
multiplicatron. The Y word (rn,iltrplrer) 1s 
clocked in serrally. 

Expansion c,:-,.t,,::.~:,;~,:y 1s p11:.>viU8J via tliti M 
and K inputs. The K (cascade) input is con
nected to the SO output of the more signifi
cant chip. The M (mode) input is used to 
determine whetrer the multiplicafld is to be 

LOGIC DIAGRAM 

treated as a two's complement or unsigned 
number. 

The 'F784 has logic to enable complex arith
metic to be performed. A serial adder/sub
tracter enables constants to be added to the 
product. Typically, this feature would be used 
in FFT butterfly networks to reduce package 
l;Ouril anti power. 

Two output>' are provided; the product X·Y 
and the product X·Y -t B. Because of the 
internal adder/subtractor. a speed advantage 

Preliminary Specificaticn 

FAST 74F784 

is gained when using the 'F784 over using a 
separate adder and multiplier chip. 

During a multiplication operation, the first 
clock cycle is used to load both the X word 
(multiplicand) and the first bit of the Y word 
(operand) into the input registers. At this time 
there is no valid data at the SP output, so that 
B bits aaaed wrll not give the correct sum 
output. In order to load !he first B bit on the 
same clock as X and Y, a 80 .• 1 input is 
provided which delays the B data by one 
clock cycle. Thus, a valid output results. 

--- --- -~-~--~~-~,, ~ .-~ )~ _--1_D·------------~,l1 x, ~ JC~ X-t JC 1, lC1 )(~ • I r~ ~o,---,u , 
di~ ~ ~ ~ IH rh ~i i 1 : l I I:~ ---- .. , --- -, : 

"'·-¢>''·· i.~~-; .. r If 11 Tf :r:r Tf-· 1 Tf-1 1 1 , 1 u 1 t;::~Rn rt_---~. c, r ,' \ 
YT!>'-[9'::_1 J ___ 1 c:;.. • .. ADD;~"""~CTOR~NORLm.~. Ao 1' -ti ++I; I fl _Jrcp ·- j t~s-~~:-L :c~+~=~_:ri I 
l ____ 1: ~[> v •• v. ' c• • '"" ~ I ' J R 

CL~g~-£>o--..l.c.~-- -~~ - ---- -- - -- -- SP J I I I ...... 1 --n- , 1 l 
:-:;:~---- T j ~~I=-%) --~1,-11: _ti~~·_::-------- _j: , __ j J 

Br II~ AIS 
AOOI 

<;UBrRACl 

----c~EAR -- . 

~ .. ---·----·- -·-- -_. _____ - ---- ------ ·----------- ------'"~=" 
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.) 

------··-·---···-- PARAM_i::!".!'_R_ m---- ---UNIT--~] 
Vee Supply voltage -0.5 to + 7.0 V 

------- ·-------------------------------· ---------
Input voltage -0.5 to +7.0 

lnµut current -30 to +5 
-------·--··------------------ -------------+--------

VouT Voltage applied to output in HIGH output state -0.5 to +Vee 

v 
mA 

v 
--·~ --- -------------------+---------+----

Current applied to output in LOW output state 40 mA 
·-------------+---·------

Operating free-air temperature range Oto70 °C 
------------~----------__L__-.. 

RECOMMENDED OPERATING CONDITIONS 
--------- -·• - -· --··--·-----··- ----------··--------T-----~ 

74F 
PARAMETER r-------, ·----.. r----

Min Norn Max 
---·----------· _._ .. __ ------------+------+------+----·--+--------

Ver.; Supµly voltage 4.5 5.0 5.5 
---------·---------------+-----~------t-------t 

HIGH·level input voltage 2.0 
-------- --------·------+--·--·--+----

V1L LOW-lovol input voltage 0.8 
-----

11K lnµut clamp current -18 
··--··-------------------------------------+------+-------t------t-------t 

--------1-------+-----t-----t------
-1 loH HIGH-level output current 

loL lOW-1ove~ uutput currant 20 

0 70 TA Operating tree aif temperature 
'-------·----- --·-·--··----·- ·-- ·- ----·---··--------"". -·-·- -------------~----~----~-----~----·-
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Signetlcs Logic Products Preliminary Specification 

Multiplier FAST 74F784 

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

74F784 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

V"cc = MIN, V1L =MAX, ±10%Vee 2.5 v 
VoH HIGH-level output voltage 

V1H = MIN, loH = MAX ±5%Vce 2.7 3.4 v 

Vee= MIN, V1L =MAX, ±10%Vee 0.35 0.50 v 
Vol LOW-level output voltage 

V1H = MIN, loH = MAX ±5%Vee 0.35 0.50 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at 

Vee= MAX V1 = 7.0V 100 µ.A 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 20 µ.A 

l PL -1.2 mA 
l1L LOW-level input current 

J Others 
Vee= MAX, V1 = 0.5V 

-0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX -60 -150 mA 

Ice Supply current (total) Vee= MAX 67 100 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value spec~ied under recommended operating conditions for the applicable type. 
2. All typical values are at Vee - SV, TA = 2s•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, las tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

74F784 

TA=+25°C TA= o•c to +1o•c 

PARAMETER TEST CONDITIONS 
Yee= +5.0V Vee= +5.0V ± 10% 

UNIT 
CL= 50pF CL=50pF 
RL=5oon RL=5oon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 50 65 50 MHz 

tpHL 
Propagation delay 

Waveform 2 6.0 13.0 5.0 14.5 ns 
J5[ to SP 

tPHL 
Propagation delay 

Waveform 2 5.5 12.0 4.5 13.5 ns J5LtoS± B 

tPLH Propagation delay 
Waveform 1 

4.0 9 3.5 10.0 
lpHL CP to SP 4.5 10.5 4.0 12.0 

ns 

IPLH Propagation delay 
Waveform 1 

4.0 9.0 3.5 10.0 
tPHL CPtoS±B 4.0 9.0 3.5 10.0 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Multiplier FAST 74F784 

AC SET·UP REQUIREMENTS 

I 
74F784 

t--·----------~--------< 

TA= +25°C TA= o·c to +70°c 1 

Vee= +5.0V Vee= +5.0V ± 10% UNIT 
1

11 
CL = 50pF CL = 50pF 
Ri. = soon RL = soon 

1 

PARAMETER TEST CONDITIONS 

t-------------------+-----------!--M_i_n_+-_T_YP_-+_M_a_x_-t-_M_i_n __ +-_M_a_x_+-------1 

1ao 14~ l M 1M M 
---------t--W-av-e-fo_r_m_3--t---o---t----+----+--o---j~----- ---:----

1.0 1.0 j 
15 1&0 

_____ .. _,_ ___ w_a_v_ef_o __ rm--3----+--1_5 __ -+-----+-----+----1-6_.o __ -+-----~~-
1

_ 

Waveform 3 1·5 1.5 
1.5 1.5 ns 

t8(H) Set-up time 
t8(L) K to CP 

th(H) Hold time 
th(L) K to CP 

t8(H) Set-up time 

f--ts(L) Y to CP 
--

tti(H) Hold time 
th(L) Y to CP 

Waveform 3 

--+------- --+--

Waveform 3 ~:~ -~;~~1 
----------i-----+-- -----+-----+-----+------ ---- -

2.0 J 

___ :_:_:_:_::_::_: ___ +-----+-----t------!--i_:i_-+----+~ J 
0 i 
O ns I -----------!----+----+-----+----+----+---- I 

13.0 ns 11' 

13.0 
t---------------t---------+----t-----j------t----+-----+--------

t8(H) Set-up time 
t8(L) X3 to PL 

---------
t,,(H) Hold time 
th(L) X3 to PL 

-
t8(H) Set-up time 
t8(L) Bn to CP 

1-----
th(H) Hold time 
th(L) Bn to CP 

--
ts(H) Set-up time 
ls(L) A/S to CP 

Waveform 3 

Waveform 3 

1.5 I 

--:-::---+----·-- ---=~ --1 
~ ~ M 

----+---- --+--- t-------t------ - -- - . ---i 
0 1.0 ns I 
0 1.0 I 

---------------1---W-a-ve_f_o-rm-2---+---6-~- ·-------+------+--7-_-5--+- ---- -~: / 

-<--------+------+---+-------- - -- __ j 
::~ 1-- '.'.s]j 

5.0 6.0 I ns 
---------------~----------~-"·----- ----~----~----------1...,_ ______ ..._ ______ _ 

th(H) Hold time 
th(L) AIS to CP 

t8(H) Set-up time 
t8 (L) Bn to CP 

th(H) Hold time 
ih(L) Bn to CP 

r--
tree 

Recovery time 
PL to CP 

tw(L) Pulse width 

tw(H) CP pulse width 
tw(L) 

~----

5.0 

Waveform 3 

Waveform 3 
t----------------1--------------

--------+-------- ___ _, __ _ 
5.0 

Waveform 3 

Waveform 1 
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Multiplier 

AC WAVEFORMS 

CP 

SP,SP>B 

SP, SP:tB 

Waveform 1. Clock To Output Delays, Clock Pulse 
Width, And Maximum Clock Frequency 

Xn,Bn,Bn•1 
K, Y, A/S 

CP 

Preliminary Specification 

FAST 74F784 

PL~ 
r~(L)-1~ 

CP Viii 

4 IPHL• 

Waveform 2. Parallel Load Pulse Width, Parallel Load To 
Output Delay And Parallel Load To Clock Recovery Time 

Waveform 3. Data Set-up And Hold Times 
NOTE: For all waveforms, VM .. 1.5V. 

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

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Vour 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 
RL • Load resistor; see AC CHARACTERISTICS for value. 
CL - Load capacitance includes jig and probe capacnance; 

see AC CHARACTERISTICS for value. 
Rr - Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

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

o.------tw------l ov 

VM • 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width_l trLH l trHL 

74F 3.0V J 1 MHz J 500ns J 2.5ns J 2.5ns 
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Logic Products 

FEATURES 
• High-speed parallel registers with 

positive edge-triggered 0-type 
flip-flops 

• Extra data width for wide 
address/data paths or buses 
with parity 

• High impedance NPN base input 
structure minimizes bus loading 

• l1L is 20µA vs 1000µA for 
AM29821 series 

• Buffered control inputs reduce 
AC effects 

• Ideal where high-speed, light 
loading, or increased fan-in are 
required as with MOS 

FAST 74F821/822/823/ 
824/825/826 
Bus Interface Registers 
Preliminary Specification 

'F821 10-Bit Bus Interface Register, Non-Inverting (3-State) 
'F822 10-Bit Bus Interface Register, Inverting (3-State) 
'F823 9-Bit Bus Interface Register, Non-Inverting (3-State) 
'F824 9-Bit Bus Interface Register, Inverting (3-State) 
'F825 8-Bit Bus Interface Register, Non-Inverting (3-State) 
'F826 8-Bit Bus Interface Register, Inverting (3-State) 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

'F821/ 'F822/ 'F823 115MHz 75mA 
'F824/ 'F825/ 'F826 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V ± 10%; TA= 0°C to +10°c 

Plastic DIP 
N74F821 N, N74F823N, N74F825N 
N74F822N, N74F824N, N74F826N 

Plastic SOL-24 
N7 4F821D, N7 4F823D, N7 4F825D 
N7 4F822D, N7 4F824D, N7 4F826D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 

Data Manual. 

microprocessors INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
• Positive and negative overshoots 

are clamped to ground 
• 3-State outputs glitch free during 

power-up and down 
• 48mA Sink current 
• Slim DIP 300 mil package 
• Broadside pinout 
• Pin-for-pin and function 

compatible with AMO AM29821 -
29826 series 

DESCRIPTION 
The 74F821 Series Bus Interface Regis
ters are designed to eliminate the extra 
packages required to buffer existing reg
isters and provide extra data width for 
wider address/ data paths or buses ear
ring parity. 

The 'F821 and 'F822 are buffered 10-Bit 
wide versions of the popular 'F37 4/ 
'F534 functions. 

February 1986 

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

HIGH/LOW HIGH/LOW 

Dn Data inputs 1.0/0.033 20µA/20µA 

CP Clock input 1.0/0.033 20µA/20µA 

EN Clock enable input (active LOW) 1.0/0.033 20µA/20µA 

MR Master reset input (active LOW) 1.0/0.033 20µA/20µA --OE Output enable inputs 1.Q/0.033 20µA/20µA 
OEn (active LOW) 

On Data outputs 150/80 3.0mA/48mA 

On Data outputs 150/80 3.0mA/48mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

The 'F823 and 'F824 are 9-bit wide 
buffered registers with Clock Enable and 
Master Reset which are ideal for parity 
bus interfacing in high performance 
microprogrammed systems. 

The 'F825 and 'F826 are 8-bit buffered 
registers with all the 'F823/' F824 con-

6-651 

trols plus multiple Enables (OE0, OE1, 
OE2) to allow multiuser control of the 

interface, e.g., CS, DMA, and RD/WR. 
They are ideal for use as an output port 
requiring high fQl:/loH· 
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Signetics Logic Products 

Bus Interface Registers 

PIN CONFIGURATION 

'F821 

OE~Vcc 
D0 ~ ~00 
0,3 no, 

PIN CONFIGURATION 

'F822 

February 1986 

Preliminary Specification 

FAST 74F821/822/823/824/825/826 

LOGIC SYMBOL 

13 
1 

'F821 

234567891011 

CP 
OE 

'F821 

23 22 21 20 19 18 17 16 15 14 

LOGIC SYMBOL 

13 
1 

'F822 

234567891011 

CP 
OE 

'F822 

23 22 21 20 19 18 17 16 15 14 

6-652 

LOGIC SYMBOL (IEEE/IEC) 

'F821 

LOGIC SYMBOL (IEEE/IEC) 

'F822 



Signetics Logic Products 

Bus Interface Registers 

PIN CONFIGURATION 

'F823 

PIN CONFIGURATION 

'F824 

February 1986 

Preliminary Specification 

FAST 74F821/822/823/824/825/826 

LOGIC SYMBOL 

13 
14 
11 
1 

'F823 

2 3 4 5 6 7 8 9 ~ 

23 22 21 20 19 18 17 16 15 

LOGIC SYMBOL 

13 
14 
11 
1 

'F824 

2 3 4 s s 1 a g ro 

23 22 21 20 19 18 17 16 15 
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LOGIC SYMBOL (IEEE/IEC) 

11 

'F823 

LOGIC SYMBOL (IEEE/IEC) 

'F824 
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Bus Interface Registers 

PIN CONFIGURATION 

'F825 

~~~c 
OE,~ f;O~ 

PIN CONFIGURATION 

'F826 

l 

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

February 1986 

Preliminary Specification 

FAST 74F821/822/823/824/825/826 

LOGIC SYMBOL 

13 
14 
11 
1 
2 

23 

'F825 

345678910 

CP 
EN 
MR 
oe,, 
OE, 
OE, 

'F82S 

Oo 0.. 02 03 04 05 Q6 07 

22 21 20 19 18 17 16 15 

LOGIC SYMBOL 

13 
14 
n 
1 
2 

23 

'F826 

345678910 

22 21 20 19 18 17 16 15 
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LOGIC SYMBOL (IEEE/IEC) 

'F825 

LOGIC SYMBOL (IEEE/IEC) 

'F826 



Signetics Logic Products Preliminary Specification 

Bus Interface Registers FAST 74F821/822/823/824/825/826 

LOGIC DIAGRAM 

'F821/'F822 

'F823/'F824 

6 

'F825/'F826 
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Bus Interface Registers FAST 74F821 

FUNCTION TABLE FOR 'F823 AND 'F824 
-------·-----

INPUTS 

OE 

L 

-----,·-

L 

H 

H 

H 

H X 

EN CP 

x x 
L ·-1· 
L -T-
H 

x 
x 
x 

x 

x 
x 

L H 

No change 

z 
No change 

z 

INPUTS OUTPUTS 
-------------

Q Q 
'F825 'F826 OEn MR EN 

L 
---

L L 

L 

H H 

H x x 
·--·--- --
H = HIGH voltage level steady state 
h = HIGH voltage level one set~up time pr1m h) Hie LOW··to·H!8H clock trnnsition 
L -= LOW voltage level steady 
I "'0 LOW voltage level time p1ior Uh:: LOW,to·HIGH clock tn:insition 

=-Don't care 
LOW-to-HIGH clock transition 

Z = High Impedance 

19B6 6656 
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Signetics Logic Products Preliminary Specification 

Bus Interface Registers FAST 74F821/822/823/824/825/826 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

Your Voltage applied to output in HIGH output state -0.5 to +5.5 v 
lour Current applied to output in LOW output state 96 mA 

-
TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 
·------·--" 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v -----· -·· -------·- -·- -.-
l1K Input clamp current -18 mA 

·-·---·-. - -..... --
IQH HIGH-level output current -3 mA 

·-----· 

loL LOW-level output current 48 mA 

TA Operating free-air temperature 0 70 ·c 

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

74FB21, 822, 823 

PARAMETER TEST CONDITIONS1 7 4FB24, 825, 826 UNIT 

Min Typ2 Max 

Vee= MIN, V1L = MAX, ±10%Vee 2.4 v 
VoH HIGH-level output voltage 

V1H = MIN, loH = MAX ±5%Vcc 2.7 3.4 v 
Vee= MIN, V1L = MAX, ± 10%Vee 0.35 0.50 v 

VoL LOW-level output voltage 
V1H = MIN, loL = MAX ±5%Vcc 0.35 0.50 v 

V1K Input clamp voltage Vee= MIN, 1, = l1K -0.73 -1.2 v 

1, Input current at maximum 
Vee= o.ov, v, = 7.0V 100 µA input voltage 

l1H HIGH-level input current Vee= MAX, v, = 2.7V 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.SV -20 µA 

lozH 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 2.7V 2 50 µA HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H = MIN, Vo= 0.5V -2 -50 µA LOW-level voltage applied 

las Short-circuit output current3 Vee= MAX -100 -250 mA 

'F821, 'F822 75 110 mA 

Ice 
Supply current 

'F823, 'F824 Vee= MAX 110 mA (total) 
'F825, 'F826 86 mA 

--·-------· 
NOTES: 
1. For conditions shown as MIN or MAX, use the appropdat0 value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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, las tests should be performed last. 
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Signetics Logic Products Preliminary Specification 

Bus Interface FAST 74F821/822/823/824/825/826 

PRELIMINARY 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") ·-·-·-··· .. ·-----------~-------·--·-- --·--··r-... --~~ 

74F821, 74F822, 74F823, 
74F824, 74F825, 74F826 

tpZH 

lpzL 

tPHZ 
!pLz 

PARAMETER TEST CONDITIONS 

Maximum clock frequency Waveform 
-·-------·---.. -+·------····--

Propagation delay 
GP to On or O,, 

...... ~------------+---

Output enable Ume to 
HIGH or LOW level 

Output disable time 
from HIGH or LOW 

WBvelorrn 

Waveform 4 

Waveform 5 
~--- ·---------~·~ ------------~----

NOTE: 
Subtract 0,2ns from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

TA= +25'C TA= O'C to +70'C 
Vee= +5.0V Vee= +5.0V ± 10% 
CL= 50pF CL= 50pF 
RL= soon RL =soon 

Min Typ Max Min Max 
---j 

100 
---

7.0 
9.5 

15.0 
1-.... _ 

10.5 
9.5 

-------·-
7.0 
7.0 

___ L__ 

74F821, 74F822, 74F823, 
74F824, 74F825, 74F826 

TA= +25'C 
PARAMETER TEST CONDITIONS Vee= +5.0V 

TA= O'C to +70°C 
Vee= +5.0V ± 10% 

CL= 50pF CL= 50pF 
RL= soon RL =soon 

I 

r-----, -- -----+---------< 

Min Typ Max Min Max 
r------· ----+-·---+--

t,(H) Set-up time, HIGH or LOW Waveform 3 2.0 
t,(L) Dn to GP 2.0 

UNIT 

MHz 

ns 

ns 

ns 

--

ns 

UNIT 

ns 

1-----.. ··-··· .. --··--··----··----··----------.. -i----··--·-·----·-········ -----t-----+------1--·---t----+-----i 
th(H) Hold time, HIGH or LOW Waveform 3 2.0 
th(L) Dn to GP 2.0 

ns 

---·-------·-------+-----------·--+--·---+·-·-··--+-----+-----+-------if------1 
tw(H) Clock pulse width Waveform 1 5.0 
tw(L) HIGH or LOW 5.0 

ns 

f-------·-- --·---·· .. -··----,--------+---·-------------+ .. ----·t------<-----+-----+---·-r-----i 
t,(H) Set-up time, HIGH or Waveform 3 3.0 
t5(L) LOW EN to CP 'F824 3.0 
th(H) Hold time, 'F826 1--------· .. ·-····-·····--··-·"'t·· --0-· 1· -----+------+--·--+----+--·---! 

th(L) LOW EN to Wavdorm 3 ns 

ns 

>--t·-w-(H--)--C-P--p-ul_s_e,_w_i-dt·h---~---------+-·--------·---..... ·---;-·-~·~-~-i-----·-+-----+----+----+-------< 

tw(L) HIGH or LOW Waveform 1 ns 
+---------·-----· .. -----·-·----·----\- ··-·-----·--·--·- ·----+-- t----·--t------t-----t------t------1 

Waveform 2 ns 

l------------·----11------···+·---·--·l------+-----t-------+----+ 

MR pulse width, LOW 
'F823, 'F824 

'F826 
Waveform 2 ns 

L.._---~--··------------.L _________ .L_ __________ L_ ____ _,_ _____ ~---~-----~---~---~ 
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Bus Interface Registers 

AC WAVEFORMS 

CP 

Dn, EN 

CP 

Waveform 1. Clock To Output Delays. 
Clock Pulse Width. And 

Maximum Clock Frequency 

Waveform 3. Data And Select Set-up And Hold Times 

Preliminary Specification 

FAST 74F821/822/823/824/825/826 

MR 

CP 

fil 

On 

Waveform 2. Master Reset Pulse Width, 
Master Reset To Output Delay And 

Master Reset To Clock Recovery Time 

VM VM 

lpzH}YM 
_LVOH-0.3V lpHz~ 

ov 

Waveform 4. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH level 

Waveform 5. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Bus Interface Registers 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

"' 

R, 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

\pLz closed 
\pzL closed 
All other open 

DEFINITIONS 

~7.0V 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

Preliminary Specification 

FAST 74F821/822/823/824/825/826 

•w AMP (V) 

10% 10% 
ov 

-.j ~tTHLitf) ITLH(lr)-1 ~ 
ITLH(tr) ITHLltt) 

AMP(V) 

ov 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. Rate} Pulse Width I tTLH I tTHL 

74F 3.0V I 1 MHz I 500ns I 2.5ns I 2.5ns 

6-660 



Signetics 
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DESCRIPTION 
The 'F827 and 'F828 10-Bit bus buffers 
provide high performance bus interface 
buffering for wide data/ address paths or 
busses carrying parity. They have NOR 

FAST 74F827, 74F828 
Buffers 
'F827 10-Bit Buffer/Line Driver, Non-Inverting (3-State) 
'F828 10-Bit Buffer/Line Driver, Inverting (3-State) 
Preliminary Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F827 mA 
74F828 

ns 

Output Enables (OE0 , OE1) for maximum ORDERING CODE 
control flexibility. 

The 'F827 and 'F828 are functionally 
and pin compatible to AMO AM29827 
and AM29828. 

The 'F828 is an inverting version of 
'F827. 

PIN CONFIGURATION 

'F827 'F828 

February 1986 

- -----.-------
COMMERCIAL RANGE 

PACKAGES Vee= 5V ± 10%; TA= 0°C to +70°C 

Plastic DIP N74F827N, N74F828N 

Plastic SOL-24 N74F827D, N74F828D 

NOTE: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Do Dy Data inputs 1.0/1.0 20µA/0.6mA 

OEa, OE1 Output enable input (active LOW) 1.0/1.0 20µA/0.6mA 

Oo-07 Data outputs for 'F827 150/80 3mA/48mA 

Oa-07 Data outputs for 'F828 150/80 3mA/48mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL 

1 
13 

1 
13 

'F827 

234567891011 

OE,, 
OE, 

'F827 

23 22 21 20 19 18 17 16 15 14 

'F828 

234567891011 

OE,, 
OE, 

'F828 

23 22 21 20 19 18 17 16 15 14 

6-661 

LOGIC SYMBOL (IEEE/IEC) 

'F827 'F828 
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Signetics Logic Products 

Buffers 

LOGIC DIAGRAM 

FUNCTION TABLE 

INPUTS 

OE Dn 

H x 
L H 

L x 
H ~ HIGH voltage level 
L = LOW voltage level 
X = Don't care 
Z = High impedance 

Preliminary Specification 

FAST 74F827, 74F828 

OUTPUTS 

'F827 'F828 OPERATING MODE 

On On 

H L Transparent 

L H Transparent 

z z High Z 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to + 7.0 v 
l1N 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 96 mA 

TA Operating free-air temperature range Oto 70 'C 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -3 mA 

loL LOW-level output current 48 mA 

TA Operating free-air temperature 0 70 'C 

February 1986 6-662 
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Buffers FAST 74F827, 74F828 

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

--- 74F827, 74F828 

TEST CO!llDITIOMS1 f---- 1::-:::;r.·--· 
-LMin ~-~ax 

~~~-Ml~ ,~,~ MA~.--------p~ 1 2.4~t __ c= 
PARAMETER 

f----

VoH 
HIGH-level 
output voltage 

UNIT 

v 
v 

v 
Vol LOW-level output voltage 

v:c~::. 1 ~:~::. I :~:::~~c i-~'-~I 33~1·-+~5 
V1H ~ MIN, Im ~ MAX r;:-;---·t---- ---- V 

r---------------------+---V-c_c_~-M-IN-.-11 ~ ~K---- -- ± S%Vcc 1. --- -~:~3 . -~12-t---v-r--
f--------------------+--V-c-c--~~.OV1 ·~ 7.0V 1-----r-- ·~-;-

V1K Input clamp voltage 

11 
Input current at 
maximum input voltage 

µA 

r--------------------+---V-cc-~--M-A_X_, v1 _2_7V 
1 

- - - 1-- -2-0--+--µ-A 

- Vcc:-MA£v1 05V ____ --------4- l-0:4 -0.6 

l1H HIGH-level input current 

l1L LOW-level input current mA 
r--------------------+---V-c_c_~--M-A-X, ~111 -~,~-~1~~-2~;-v____ 1 ----1 ----+--50--+--µ-A--; 

f-----------------------+-----~-:-:--~--·-·-~-:~ ~.~~;~~.-~~~¥- J; i H+~~'~" 
lozH 

Off-state output current, 
HIGH-level voltage applied 

lozL 
Off-state output current, 
LOW-level voltage applied 

µA 

los Short-circuit output current3 mA 
i----------------~-------T--------- ' 

Ice Supply current (total) :::: Vee~ MAX ~-----· ::--i-- --~-- mA 

~------------~r---------__ lc_c_z~. ____________________________ J__ __ 1 __ ~CJ__1 90 --+---m-A _ _, 

mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified urn::";,' rec;Jrnrnende.J cperating ccnditkms 1or ti!e applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las, the use of high-speed test apparatus and/or sa•.1ple-ard-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, wo!cr.ged shorting of a HIG!--l output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter rests. !fl any sequ.•mce of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the proceduro:; outlined in Signetics LOGIC 
App Note 202, "Testing a11d Soc'cifying FAST Logic.'') 

PARAMETER 

··~ ''°'"'"'" """' 1"" IPHL Dn to On 
----------·-·------ --· 

tpt.H Propag~tion delay , F828 
tPHL Dn to On 

----------------- ·------
tpzH Output enable time to HIGH or 
tpzL LOW level OE to On, On 

NOTE: 

Output enable time from HIGH 
or LOW level OE to On. On 

Subtract 0.2ns from minimum values for SO package. 

February 1986 

74F827, 74F82S 
---- -------·----·-· r-··---- -----

TEST CONDITIONS Vee=+ 5 .. ov Vee= +5.0V ± 10% UNIT 
CL "' 50pF CL = 50pF 

Waveform 

1" A = + 25°C I TA " O'C to + 70°C 

j _"';- ,, ~:;1 ·~·t;.:'~[~ .. 
. ·ti __ -_----f_ -----+i -;-;- :=J-_ --~ Waveform 

Waveform 3 
Waveform 4 

------· ··-----+-----+-----+-
Waveform 3 
Waveform 4 

6-663 

~:~ ___ 1 ___ -- __ :~-
7.0 
8.0 

ns 
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Signetics Logic Products 

Buffers 

Waveform 1. Propagation Delay For Non-Inverting Outputs 

O'En VM VM 

-tPZH}VM 
-IPHZ~ 

Qn,On 

_ _c VoH - 0.3V 

ov 

Waveform 3. 3-State Enable Time To HIGH Level And 
Disable Time From HIGH Level 

Preliminary Specification 

FAST 74F827, 74F828 

1 
Waveform 2. Propagation Delay For Inverting Outputs 

O'En v. v. 

3.5V 

Qn,On v. 

Waveform 4. 3-State Enable Time To LOW Level And 
Disable Time From LOW Level 

I 

NOTE: For all waveforms, VM = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc ~t....,,,.;v 

~Re 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLz closed 
lpzL closed 
All other open 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zou1 

of pulse generators. 

February 1986 

·-----•w---- AMP (V) 

ov 

VM = 1,5V 

Input Pulse Definition 

~
----,---------, 

INPUT PULSE REQUIREMENTS 
MILY -- -- --

-- Amplitude Rep. Rate Pulse Width ITLH ITHL 

7 4F 3 OV 1 MHz 500ns 2 5ns 2.5ns 

6-664 
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Logic Products 

FEATU!lES 
o tligh-:specd parallel lalc!ies 

" Extra d.Jta wid~h far wide 
addrerc;s/d,1l:a pa!!'m or· buses 
with parity 

• High impedi'ln<:r· NPN base input 
structure min1m!:-,~e~~ r.i1,.1r; loai.1~n~} 

• 11L is 20µA vs rnoo11A tor 
AM29841 s>.::ries 

• Buffered control 
AC effects 

" Ideal where 
loading, or 
required as witl'i 
microproceiSsc.ws 

Positive and nc1-t~~t~~H:: ov•)r~shoo ~n 

are clamped to ground 

<> 48mA Sink <'llrn.~nt 

• Slim i.ilP 300mil 
• Bro<Hfaille pinout 

" Pin·foq:iin and 
compatible willl AMO 
AM29841 - 29846 serici; 

DESCRIFTION 
The 'C'811 - 'f-8·':» 
series art: t:lEh1gnrn~ t:) pr0,1fd::; uxtrG data 
width for wider addr rJss/ data paths or 
busses carrying parity. The 'F84 I 
· F846 series are functionally and pin 
compatible to AMO AM29841 -
AM29846 series. 

The 'F841 consists of t'Jn D-type latche$ 
with 3-State outputs. The flip-flops ap
pear transparent to the data when Latch 
Enable (LE) is HIGH. This allows asyn
chronous operation, as the output transi
tion follows the data in transition. On the 
LE HIGH-to-LOW transition, the data 
that meets the set-up and hold time is 
latched. 

Data appears on the bus when the 
Output Enable (OE) is LOW. When OE is 
HIGH the output is in the high imped-

February 1986 

FAST 74F841/842/843/ 
844/845/846 
Bus Interface Latches 
Preliminary Specification 

'F841/'F842 10·Bit Bus Interface latches, NINV/INV (3-State) 
'F843/'F844 9-Bit Bus Interface Latches, NINV/INV (3-State) 
'F845/'F846 8-Bit Bus Interface Latches, NINV/INV (3-State) 

-~.--=~:;:--:_r~,.;A~~GA::_ r~.,~~:;:, ~~~~,.~-
74F841, 74F842 6.2ns t 50mA 
~------ ---- ··-· ··--- - ------· - - -------·----------------

74F843, 74F844 6.2ns 50mA 
-------------- ---- ------------~-~- ------------·---

74F845, 74F846 6.2ns 50mA 
-·------- -------- -- --- ---------- -

ORDERING CODE 

--__ -__ ;_1:_:t_:_K:1::__s ___ -_-_--[-~ ~- --~V~c7~F-:-:-:-~-:-~-c~~-~-:-.~c_:7-~:-:-=-~-:~~~-~~~J 
N74F844N, N74F845N, N74F846N 

-- - -
N7 4F841D, N7 4F842D, N7 4F843D 

l_ :lash~~~-~ _ _ N_7_4_F_84_4~ ~~4_F8_4_5_N_, _N_74_F_8_4_6N_ ___ _ _ 

NOTES; 
!. SO puckage is swface-mounted micro-rrnnidture DIP. 
2. For information 1egard1ng devices processed to Military Sr'· 1ticat1~ l':l, sse th9 S19r.otics Military P~rviucts 

Data Manual. 

IMPIJT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 

~~-·· ----r·· 

74F(U.L.) 
MIGH/LOW 

LOAD VALUE 
HIGH/LOW 

Data inputs 1.0/0.033 20µA/2011A 

IE 

OE, OE' 

MR 
PRE 

NOTE; 

Latch enable input 1.0/0.033 20µA/20µA 

Output enable input (active LOW) 1.0/0.033 20µA/20µA 

Master reset input (active LOW) 1.0/0.033 

Preset input (active LOW) 

Data outputs 150/80 

Data outputs 150/80 

20,uA/201iA 

20µA/20µA 

3mA/48mA 

3mA/48mA 

One (1.0) FAST Unit Load is defined as: 201iA 1n the HIGH slate dnd 0.6mA in the LOW state. 

ance state. The 'F842 is the inverted 
output version of 'F841 . 

The 'F843 consists of nine D-type 
latches with 3-State outputs. 

In addition to the LE and OE pins, the 
'F843 has a Master Reset (MR) pin and 
a Preset (PRE) pin. These pins are ideal 
for parity bus interfacing in high perfor
mance systems. When MR is LOW, the 
outputs are LOW if OE is LOW. When 
MR is HIGH, data can be entered into 
the latch. When PRE is LOW, the out
puts are HIGH, if OE is LOW. PRE 

6-665 

overrides MR. The 'F844 is the inverted 
output version of 'F843. The 'F845 con
sists of eight D-type latches with 3-State 
outputs. 

In addition to the LE, OE, MR and PRE 
pins, the 'F845 has two additional OE 
pins making a total of three Output 
Enable (OEo, ITE1, OE2) pins. 

The multiple Output Enables (OE0, OE1, 
OE2) allow multiuser control of the inter
face, e.g., CS, DMA, and RD/WR. The 
'F846 is the inverted output version of 
'F845. 
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Signetics Logic Products 

Bus Interface Latches 

PIN CONFIGURATION 

'F841 Olnv00 
Do 2 23 Oo 

01 3 22 01 

D2 4 21 02 

03 5 20 03 

'F842 

PIN CONFIGURATION 

'F843 

'F844 

February 1986 

Preliminary Specification 

FAST 74F841/842/843/844/845/846 

LOGIC SYMBOL 

13 
1 

13 
1 

'F841 

234567891011 

I I I I I I I II I 
I 00 o, 02 0,0,05 0, o, o,o. I 

LE 
OE 

'F841 

23 22 21 20 19 18 17 16 15 14 

'F842 

234567891011 

LE 
OE 

'F842 

23 22 21 20 19 18 17 18 15 14 

LOGIC SYMBOL 

13 
14 
11 
1 

13 
14 
11 
1 

'F843 

2 3 4 10 

23 22 21 20 19 18 17 16 15 

'F844 

2 3 4 5 6 1 8 9 10 

23 22 21 20 19 18 17 18 15 

6-666 

'F842 

LOGIC SYMBOL (IEEE/IEC) 

'F843 

'F844 
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Bus Interface Latches FAST 74F841/842/843/844/845/846 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F845 'F845 'F845 

345678910 

13 
14 
11 

'F845 1 
2 

23 

2221201918 17 16 15 

'F846 'F846 'F846 

3 4 5 6 7 8 9 10 

13 LE 
14 PRE 
11 MR 

'F946 1 oe,, 
2 oe, 

23 oe,, 
Oo o, 0 2 o3 o4 o, 0 6 a. 

22 21 20 19 18 17 16 15 

6 
~ 
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Signetics Logic Products Preliminary Specification 

Bus Interface Latches FAST 74F841/842/843/844/845/846 

LOGIC DIAGRAM FOR 'F841 AND 'F842 

FUNCTION TABLE FOR 'F841 AND 'F842 

OUTPUTS 
INPUTS 

'F841 'F842 OPERATING MODE 

OE LE Dn Q Q 

L H L L H 
L H H H L Transparent 

L L I L H 
L L h H L Latched 

H x x z z High Z 

H=HIGH voltage level steady state 
h=HIGH voltage level one set-up time prior to the HIGH-to-LOW transition of LE 
L=LOW voltage level steady state 
l=LOW voltage level one set-up time prior to the HIGH-to-LOW transition of LE 
X=Don't care 
Z=High impedance 
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Bus Interface Latches FAST 74F841/842/843/844/845/846 

LOGIC DIAGRAM FOR 'F843 AND 'F844 

FUNCTION TABLE FOR 'F843 AND 'F844 

OUTPUTS 
INPUTS 

'F843 'F844 OPERATING MODE 

OE0 PRE MR LE Dn Q Q 

H x x x x z z High Z 

L L x x x H H Preset 

L H L x x L L Clear 

L H H L L L H Transparent 
L H H L H H L 

L H H L I L H Latched 
L H H L h H L 

H=HIGH voltage level steady state 
h=HIGH voltage level one set-up time prior to the HIGH-to-LOW transition of LE 
L=LOW voltage level steady state 
l=LOW voltage level one set-up time prior to the HIGH-to-LOW transition of LE 
X=Don't care 
Z=High impedance 

February 1986 6-669 
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Bus Interface Latches FAST 74F841/842/843/844/845/846 

LOGIC DIAGRAM FOR 'F845 AND 'F846 

FUNCTION TABLE FOR 'F845 AND 'F846 

OUTPUTS 
INPUTS 

'F845 'F846 OPERATING MODE 

OEn PRE MR LE Dn Q a 
H x x x x z z High Z 

L L x x x H H Preset 

L H L x x L L Clear 

L H H H L L H Transparent 
L H H H H H L 

L H H L I L H Latched 
L H H L h H L 

H~HIGH voltage level steady state 
h=HIGH voltage level one set-up time prior to the HIGH-to-LOW transition of LE 
L=LOW voltage level steady state 
l=LOW voltage level one set-up time prior to the HIGH-to-LOW transition of LE 
X=Don't care 
Z=High impedance 
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Bus Interface Latches FAST 74F841/842/843/844/845/846 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +1 mA 

----4 
VouT Voltage applied to output in HIGH output state -0.5 to +5.5 v 
lour Current applied to output in LOW output state 96 mA 

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

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Typ Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -3 mA 
r-----

mA loL LOW-level output current 48 

TA Operating free-air temperature 0 70 'C 

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

74F841, 74F842 
74F843, 74F844 

PARAMETER TEST CONDITIONS1 74F845, 74F846 UNIT 

Min Typ2 Max 

Vee= MIN, V1L =MAX, ± 10%Vcc 2.4 v 
VoH HIGH-level output voltage 

V1H = MIN, loH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, V1L =MAX, ± 10%Vcc 0.35 0.50 v 
Vol LOW-level output voltage 

V1H = MIN, loL = MAX ±5%Vcc 0.35 0.50 v 
--1 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at 

Vee= O.OV, V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -20 mA 

lozH 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 2.7V 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= o.sv -50 µA 
LOW-level voltage applied 

las 
1---

Short-circuit output current3 Vee= MAX -100 -250 mA 

'F841, 'F842 50 75 mA 

Ice 
Supply current 

'F843, 'F844 Vee= MAX 50 75 mA 
(total) 

'F845, 'F846 50 75 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, 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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Signetics Logic Products Preliminary Specification 

Bus Interface Latches FAST 74F841/842/843/844/845/846 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

tPLH 

lpHr 

App Note 202, "Testing and Specityillg FAST Logic!') 

PARAMETER ~-TES~-. 74~: ::::2~0:4F84;_ 74R~~::~;:·:::~~----1 
ONDITIONS -Vee= +5.~V- I /~ = +s.o,;-i .:_ 1~~n I UNIT I 

Propagation delay Waveform 8.0 -i 
Dn to On or On 1 or 2 6.0 ns 

~----·----------·--··---- -----·------ ---------· ·-·-"------·- ------ --------

----- --M~L -_t50p:y~:f~:ax -CL :i:OpF-t, "L ~:~v"" --- I 

tr1H Propagation d'.'lay Waveform r 13.0 

::. ~!f.~ ~:::· -,;;;;:~,---j----+,-- ::: • ---==~- ~~---- :: 
trHr ~r~pagatron d<:l_ay I:~~~~· 'F844 Waveform 3 

~~;;~~~;~e~~me ~~~~~- Waveform 5 ---------1- ;~·: - ------- ns 
LOW level OEn to On or On Waveform 6 8.0 ns _____ ,, _____ ., ____________________ ., _______ -·----- - ----- - -- ---

Output enable time from HIGH Waveform 5 7 O 
or LOW level OE0 to On or On Waveform 6 5.0 ns 

·---------·------- -- ---------·--" - -- - - - --- -- ______ ,, .. J ___________ ,, ___ , ____ ........ . 

"OTE: 
,:,ut;tract 0 2n~• from minimum values for SO package. 

AC SET-UP REQUIREMENTS 

PARAMETER 

1s(H) Set-up time, HIGH or LOW 
t,(L) D,, to LE 

th(H) Hold time, HIGH or LOW 
th(L) Dn to LE 

- -----·-------·-------·-··--·----
tw(H) LE pulse width HIGH 

tw(L) PRE pulse width 

lw(L) MR pulse width 

tl8C 

t1ec MR recovery time 

February 1986 

TEST 
CONDITIONS 

Waveform 4 

Waveform 4 

Waveform 4 

Waveform 3 

Waveform 3 

Waveform 3 

Waveform 3 

74F841, 74F842, 74F843, 74F844, 74F845, 74F846 
TA=+25°C 
Vee" +s.ov 

CL" 50pF, RL =soon 

Min Typ Max 
3.0 
3.0 

3.0 
3.0 

4.0 

5.0 

6.0 

12.0 

12.0 

Min Max 

6-672 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



Signetics Logic Products 

Bus Interface Latches 

AC WAVEFORMS 

Waveform 1. Propagation Delay For Non-Inverting Outputs 

Waveform 3. Master Reset Pulse Width, 
Master Reset To Output Delay And 

Master Reset To Clock Recovery Time 

Waveform 5. 3·State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

Preliminary Specification 

FAST 74F841/842/843/844/845/846 

Waveform 2. Propagation Delay For Inverting Outputs 

Waveform 4. Data And Select Set-up And Hold Times 

Waveform 6. 3·State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM "" 1.SV. 
The shaded areas Indicate when the input is permitted to change for predictable output performance. 
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Bus Interface Latches 

TEST CIRCUIT AND WAVEFORMS 

I '" 
PULSE 

GENERATOR 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TE~T 

tpLz 
lpzL 
All other 

DEFINITIONS 

SWITCH 

closed 
closed 
open 

~7.0V 

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

see AC CHARACTERISTICS for value. 
Ar = Termination resistance should be equal to Zour 

of pulse generators. 

Prelimina1'! Specification 

FAST 74F841/842/843/844/845/846 

i-------tw--·-- ov 

VM= 1.sv 

Input Pulse Definition 

~-------··-------------------------· 
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Logic Products 

FEATURES 
• High-speed parallel registers 

address/data paths or buses 
with parity 

• High-impedance NPN base input 
structure minimizes bus loading 

• l1L is 20µA VS 1000µA for 
AM29861 series 

• Buffered control inputs to light 
loading, or increased fan-in are 
required as with MOS 
microprocessors 

• Positive and negative over-shoots 
are clamped to ground 

• 3-State outputs glitch free during 
power-up and down 

• Slim DIP 300mil package 
• Broadside plnout compatible with 

AMO AM29861 - 29864 series 

DESCRIPTION 
The 'F861 series Bus Transceivers pro
vide high performance bus interface buf
fering for wide data/address paths or 
buses carrying parity. 

The 'F863/'F864 9-Bit Bus Transceivers 
have NORed Transmit and Receive Out
put Enables for maximum control flexibil
ity. 

All Data Transmit and Receive inputs 
have 200mV minimum input hysteresis 
to provide improved noise rejection. 

February 1986 

FAST 74F861, 74F862, 
7 4F863, 7 4F864 
Bus Transceivers 
'F861/'F862 10-Bit Bus Transceivers, NINV/INV (3-State) 
'F863/' F864 9-Bit Bus Transceivers, NINV /INV (3-State) 
Preliminary Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

7 4F861 , 7 4F863 4.5ns mA 

74F862, 74F864 4.0ns mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGE 

Vcc=5V ±10%, TA=D°C to +70°C 

Plastic DIP N74F861N, N74F862N, N74F863N, N74F864N 

Plastic SOL-24 N74F861D, N74F862D, N74F863D, N74F864D 

NOTES: 
1. SO package is surface-mounted micro-minlature DIP. 
2. For infonnation regarding devices processed to Military Specifications, see the Signetics Military Products 

Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

TYPE PINS DESCRIPTION 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Ao-Ae Data transmit inputs 1.0/0.033 20µA/20µ.A 

Bo-Be Data receive inputs 1.0/0.033 20µA/20µA 

'F861 OEBA Transmit output enable input 1.0/0.033 20µA/20µA 

'F862 OEAB Receive output enable input 1.0/0.033 20µA/20µ.A 

Ao-Ag Data transmit outputs 150/80 3mA/48mA 

Bo-Be Data receive outputs 150/80 3mA/48mA 

Ao-Aa Data transmit inputs 1.0/0.033 20µA/20µ.A 

Bo-Ba Data receive inputs 1.0/0.033 20µA/20µ.A 

OEBAo 
Transmit output enable input 1.0/0.033 20µ.A/20µ.A 

'F863 OEBA1 

'F864 OEABo 
OEAB1 

Receive output enable input 1.0/0.033 20µ.A/20µ.A 

Ao-Aa Data transmit outputs 150/80 3mA/48mA 

Bo-Ba Data receive outputs 150/80 3mA/48mA 

6-675 
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Bus Transceivers 

PIN CONFIGURATION 

'F861 /' F862 

Be 

a, 

PIN CONFIGURATION 

'F863/' F864 

February 1986 

Preliminary Specification 

FAST 74F861, 74F862, 74F863, 74F864 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F861 /' F862 'F861/'F862 -O!AB .. .. ., ., 
.. .. . , ., 
.. .. 
A, .. 
.. .. 
., ., 
.. .. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F863/'F864 'F863/'F864 

-.. 
Oaiii, 
ow, 
am, .. . . . , 

.. 

.. 

.. 

.. 

.. 

.. 
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Bus Transceivers 

FUNCTION TABLE FOR 'F861 AND 'F862 

INPUTS 

OEAB 

L 

H 
i--- ------- -

H 

H = HIGH voltage level 
L = LOW voltage level 
(Z) =HIGH impedance state 

LOGIC DIAGRAM 

OEBA 

H 

L 

H 

'F861/'F862 

OEAB---<lC>---, 

10 

OEBA---OC>----' 

10 

FUNCTION TABLE FOR 'F863 AND 'F864 

OEABo 

L 

L 

H 

x 
H 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 
(Z) ~HIGH impedance state 

INPUTS 

OEAB1 OEBAo 

L H 

L x 
x L 

H L 

H H 

Preliminary Specification 

FAST 74F861, 74F862, 74F863, 74F864 

MODE OF OPERATION 

'F861 'FB62 

A data to B bus A data to B bus 

B bus to A data B bus to A data 
--- ------------ ------j--- ~·-- ------------j 

(Z) (Z) 

'F863/'F864 

MODE OF OPERATION 

OEBA1 'F863 'F864 

x 
A data to B bus A data to B bus 

H 

L 
B bus to A data B bus to A data 

L 

H (Z) (Z) 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VrN Input voltage -0.5 to +7.0 v 
lrN Input current -30 to + 1 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +5.5 v 
lour Current applied to output in LOW output state 96 mA 

TA Operating free-air temperature range o to 70 oc 

February 1986 6-677 
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Bus Transceivers FAST 74F861, 74F862, 74F863, 74F864 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -3 mA 

loL LOW-level output current 48 mA 

TA Operating free-air temperature 0 70 'C 

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

74F861, 74F862 

PARAMETER TEST CONDITIONS1 7 4F863, 7 4F864 UNIT 

Min Typ2 Max 

Vee= MIN, V1L =MAX, ±10%Vce 2.4 v 
VoH HIGH-level output voltage 

V1H = MIN, loH = MAX ±5%Vec 2.7 3.4 v 

Vee= MIN, V1L =MAX, ± 10%Vee 0.35 0.50 v 
VoL LOW-level output voltage 

V1H = MIN, loL = MAX ± 5%Vee 0.35 0.50 v 
V1K Input clamp voltage Vee-MIN, l1- l1K -0.73 -1.2 v 
VHYST Input hysteresis Vec=MIN 200 mV 

11 
Input current at 

Vee= MAX, V1 = 7.0V 100 µA 
maximum input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 20 µA 

l1L LOW-level input current Vee= MAX, V1 = 0.5V -0.4 -0.6 mA 

1 + 1 Off-state current, 
OZH IH HIGH-level voltage applied Ao-Ae Vee= MAX, Vo= 2.7V 70 µA 

lozL+ l1L 
Off-state current, 

Bo-Be Vee= MAX, Vo= 0.5V -70 µA 
LOW-level voltage applied 

las Short-circuit output current3 Vee= MAX -75 -250 mA 

leeL 145 mA 
Ice Supply current (total) 

lcez 
Vee= MAX 

155 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical. values are at V cc = 5V, TA = 25'C. 
3. Not more than one output should be shorted at a time. For testing las. 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, las tests should be performed last. 
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Bus Transceivers FAST 74F861, 74F862, 74F863, 74F864 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in S1gnet1cs LOGIC 

App Note 202, "Testing and Specifying FAST Logic".) 

··--·-·i-:--J-----;4F861, 74F86;,-;~F86;,-;-;;~-:;---- --~·-·-- ·- ---1 
·---------···-i--~-0 ----;-

TA= +2soc TA-0Cto+70C. 
PARAMETER TEST v = + 5 ov Vee= + s.ov ! lOo/o I UNIT I 

. CONDITIONS c = s~c F R ·=soon t: CL= SOpF, i 

-;;;;- -,;;;;,,..o.; ~- - w.~·~ , ~ :-7j ~::--: -_.;_· ·rro~:~~~· -
tPHL An to Bn or Bn to An 4.5 5 5 10 115 

IPLH ~;;;;-;;-;;;;;;------·-- 4.0 5.0 -- -- ·- -r --9- - ----

IPHL An to Bn or Bn to An________ Waveform 
2 4~-".__~ f--- 5 0 ±-__ --j-- ---~_950 ___ -1--l·,_--_-- rn

18

8 tpzH Output enable tin1e to HIGH or LOW Waveform 3 .. I 
tpzL level OEBAn to An. OEABn to Bn Waveform 4 

·----- ------------- -+----------+----+----+-----
tpHz Outpu.!___:r:!'.'_ble time fro~HIGH or LOW l Waveform 3 11.2 18 5 I 
tp~ __ le~e~~EB~-!~_A_n'.~~~-B~~-~--- Waveform 4 4 2 _____ _ _2_~?- _ l ns 

NOTE: 
Subtract 0 ~~ns from minirnurn \idlues for SO package. 

AC WAVEFORMS 

Waveform 1. Propagation Delay For Non-Inverting Outputs 

Waveform 4. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

Waveform 2. Propagation Delay For lm1erting Outputs 

OEBAn 
OEABn 

- IPZL ~ VM - IPt.Z 1-c-3.5V 

~------- -t_-= VOL +0.3V 

Waveform 5. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

NOTE: For au waveforms, VM"" 1.5V. 
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Bus Transceivers 

TEST CIRCUIT AND WAVEFORMS 

c-~-
VQUT 

PULSE 
GENERATOR 

~~7.0V 

~RL 

RL 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 
r---

lpLz closed 
lpzL closed 
All other open 

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

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

of pulse generators. 

February 1986 

Preliminary Specification 

FAST 74F861, 74F862, 74F863, 74F864 

tw AMP (V) 

10% 10% 
ov 

--1 l--trHL(tf) ITLH(lri--I I-
ITLHOrl ITHL(ll) 

AMP(V) 

-tw ov 

VM""'1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude } Rep. Ra1~lse Width J trLH J trnL _ 

74F 3.0V } 1 MHz _ 5_oons J 2.5ns J 2.5ns 

____ _J 
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FEATURES 
• Full look-ahead carry for high

speed arithmetic operation on 
long words 

• Arithmetic Operating Modes: 
-·Addition 
- Subtraction 
- Shift operand A one position 
- Magnitude comparison 
- Plus twelve other Arithmetic 

operations 
• Logic Function Modes: 

- Exclusive-OR 
- Comparator 
- AND, NANO, OR, NOR 
- Provides status register check 
- Plus ten other Logic operations 

• Replaces 'AS 881 
• Same pinout and function as 

'F181 except for P, G, and Cn + 4 

outputs when the device is in 
Logic Mode (M = H) 

• Available in 300mil wide 24··pin 
Slim DIP package 

PIN CONFIGURATION 

February 1986 

FAST 74F881 
Arithmetic Logic Unit/Function 
Generator 

Preliminary Specification 

r · ----, TYPICAL PR~;AGATION ! TYPICAL SUPPLY CURRENT JI l-- TYPE _ DELAY _____ --j---- (TOTAL_!._ ______ _ 

---~~-8!2 ________ 7.3n~--- ___ 43mA 

ORDERING CODE 

[-;~I•=-f ~~~~.~~f ~:!~;: .ro~ .... j 
NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices ptoce~sed to Military Specifications, see the Signetics Military Products 

Data Manual. 

INPUT AND ourPUT LOADING AND FAN-OUT TABLE 

f --~_M_--_-_~_IN--S----~i~---_--_M-=~=de=~-~:_n:_~=~-l-,::-:~-----+---H-~~-~-(,_uL_·~-·~--+--.. L-~-~-g_H_:_L'6_L __ ~E 
--------+--1 __ 0 __ 1_1 __ 0__ 20µA/O~m~-

Ao - A3, 80-83 __ O~p_e_ra_n_d_1_np~u_ts _____ --+ __ 3_.0_l3_._o_-+--_6_0~µ_A_1_1._a_m_A--< 

-~-=!'~---- --~~~C:n_s_:~e_c~ 1_np_u_ts_. __ +-_4_.o __ l_4_·~- _ 80µA/2.4mA 
Cn Carry input 6.0/6.0 120µA/3.6mA 

--- --·--------· -·-·------------- ·-----'-------'---------
+4 Carry output 50/33 1.0mA/20mA , ____________ ,,_ 

Compare output OC" /33 oc• 12omA 
--------·---------'-------.J..-.. ---

__ o_u_tp_u_ts -·---------~~-/-33 __ 1.0mA/20mA 

Carry generate output 50/33 1.0mA/20mA 
------1--

Carry _pr~p_a~"_~e_o_ut~p_ut ___ _L __ 50_l_33 ____ __J_~~rr1Al20~-~ .. 
NOTES: 
1. One (1.0) FAST Unit Load is d1':'lh1E.d as. 2'JµA in the HIGH state and 0.6mA in the LOW state. 
2. OC* = Open collector 

LOGIC SYMBOL 

7 2 1 ~ ~ ~ ~ 19 18 

9 10 11 13 14 15 16 17 

6-681 

LOGIC SYMBOL (IEEE/IEC) 
- "l 

ALU 

s, 

s, 
s, 
M 

(0 ..• 15)CP <15> p 

(0 ... 15)CG (t7) G 

c, 

G(P=Q)Q: 

(0 .. 15)CO 

.. 
~---~i.::..~~~~--1 

(14) A""· B 

-~-!!..c, + 4 

--------~---- ~ .. --
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Arithmetic Logic Unit/Function Generator FAST 74F881 

PIN DESIGNATION TABLE 

PIN NUMBER 2 1 23 

Active-low data Ao Bo A1 

Active-high data Ao Bo A1 

DESCRIPTION 
The 'F881 is an arithmetic logic unit (ALU)/ 
function generator that has a complexity of 77 
equivalent gates on a monolithic chip. This 
circuit performs 16 binary arithmetic opera
tions on two 4-bit words as shown in the Pin 
Designation Table. These operations are se
lected by the four function-select lines (S0, 

S1, S2, S3) and include addition, subtraction, 
decrement, and straight transfer. When per
forming arithmetic manipulations, the internal 
carries must be enabled by applying a low
level voltage to the mode control input (M). A 
full carry look-ahead scheme is made avail
able in these devices for fast, simultaneous 
carry generation by means oftwo cascade
ouputs (pins 15 and 17) for the four bits in the 
package. When used in conjunction with the 
'F882 full carry look-ahead circuit, high-speed 
arithmetic operations can be performed. 

The method of cascading 'F882 circuits with 
these ALUs to provide multi-level full carry 
look-ahead is illustrated under signal designa
tions. 

If high-speed is not of importance, a ripple
carry input (Cn) and a ripple-carry output 
(Cn + 4) are available. However, the ripple
carry delay has also been minimized so that 
arithmetic manipulations for small word 
lengths can be performed without external 
circuitry. 

The 'F881 will accommodate active-high or 
active-low data if the pin designations are 
interpreted as indicated in the Pin Designa
tion Table. 

Subtraction is accomplished by 1 's comple
ment addition where the 1's complement of 
the subtrahend is generated internally. The 
resultant output is A- B - 1, which requires 
an end-around or forced carry to provide 
A-B. 

The 'F881 can also be utilized as a compara
tor. The A = B output is internally decoded 
from the function outputs (F0, F1, F2, F3) so 
that when two words of equal magnitude are 
applied at the A and B inputs, it will assume a 
high level to indicate equality (A = B). The 
ALU must be in the subtract mode with 
Cn = H when performing this comparison. 
The A = B output is open-collector so that it 
can be wire-AND connected to give a com-

February 1986 

22 21 20 19 18 9 10 11 13 7 16 15 17 

B1 A2 B2 As Bs Fo F1 F2 Fs Cn Cn+4 j5 G 

B1 A2 B2 As Bs Fo F1 F2 Fs Cn Cn+4 x y 

COMPARATOR TABLE 

INPUT Cn OUTPUT Cn+4 ACTIVE-LOW DATA ACTIVE-HIGH DATA 

H H A;;>B A.;;B 

H L A<B A>B 

L H A>B A<B 

L L A.;;B A;;>B 

parison for more than four bits. The carry 
output (Cn + 4) can also be used to supply 
relative magnitude information. Again, the 
ALU must be placed in the subtract mode by 
placing the function select inputs S3, S2, Sh 
So at L, H, H, L, respectively. 

This circuit has been designed to not only 
incorporate all of the designer's requirements 
for arithmetic operations, but also to provide 
16 possible functions of two Boolean vari
ables without the use of external circuitry. 
These logic functions are selected by use of 
the four function-select inputs (So, Sh S2, S3) 
with the mode-control input (M) at a high level 
to disable the internal carry. The 16 logic 
functions are detailed in the Logic Function 
Table and include Exclusive-OR, NAND, 
AND, NOR, and OR functions.· 

The 'F661 has the same pinout and same 
functionality as the 'F181 except for the P, G, 
and Cn + 4 outputs when the device is in the 
logic mode (M = H). 

In the logic mode the 'F881 provides the user 
with a status check on the input words, A and 
B, and the output word F. While in the logic 
mode the P, G and Cn + 4 outputs supply 
status information based upon the following 
logical combinations: 

P = Fo + F1 + F2 + Fs 
G=H 
Cn+4 = PCn 

The combination of signals on the S3 through 
So control lines determine the operation per
formed on the data words to generate the 
output bits F;. By monitoring the P and Cn + 4 
outputs, the user can determine if all pairs of 
input bits are equal or if any pair of inputs are 
both high (see Function Table). The 'F881 
has the unique feature of providing an A = B 
status while the exclusive-OR (Ell) function is 
being utilized. When the control inputs (S3, 

6-682 

S2, S1, So) equal H, L, L, H; a status check is 
generated to determine whether all pairs (A;, 
B;) are equal in the following manner: 
P =(Ao Ell Bo)+ (A1 Ell B1) + (A2 Ell B2) + 
(A3 Ell B3). This unique bit-by-bit comparison of 
the data words which is available on the 
totem pole P output is particularly useful 
when cascading 'F881 's. As the A = B condi
tion is sensed in the first stage the signal is 
propagated through the same ports used for 
carry generation in the arithmetic mode (P 
and G). Thus the A = B status is transmitted 
to the second stage more quickly without the 
need for external multiplexing logic. The 
A = B open-collector output allows the user 
to check the validity of the bit-by-bit result by 
comparing the two signals for parity. 

If the user wishes to check for any pair of 
data inputs (A;, B;) being high, it is necessary 
to set the control lines (S3, S2, S1, So) to L, H, 
L, L. The data pairs will then be ANDed 
together and the results ORed in the follow
ing manner: P = Ao Bo + A1 B1 + A2B2 + 
AsBs. 

SIGNAL DESIGNATIONS 
In both Figures 1 and 2, the polarity indicators 
indicate that the associated input or output is 
active-low with respect to the function shown 
inside the symbol and the symbols are the 
same in both figures. The signal designations 
in Figure 1 agree with the indicated internal 
functions based on active-low data, and are 
for use with the logic functions and arithmetic 
operations shown in Table 1. The signal 
designations have been changed in Figure 2 
to accommodate the logic functions and arith
metic operations for the active-high data 
given in Table 2. The 'F181 and 'F881 
together with the 'F682 and 'F182 can be 
used with the signal designation of either 
Figure 1 or Figure 2. 
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Arithmetic Logic Unit/Function Generator 

FUNCTION TABLE FOR INPUT BITS 
EQUAL/NOT EQUAL 
So= S3 = H, S1 = S2 = L, and M = H 

Cn DATA INPUTS 

i---------1 
H Ao= Bo A1 = B1 A2 = B2 

L Ao= Bo A1 = B1 A2 = B2 

x Ao* Bo x x 
x x A1 *B1 x 
x x x A2 * B2 

x x x x 

FUNCTION TABLE FOR INPUT PAIRS 
HIGH/NOT HIGH 
So= S1 = S3 = L, S2 = H, and M = H 

Cn DATA INPUTS 

H AoorBo=L A1 or B1 = L A2 or B2 = L 

t----
L Ao or 60 = L A1 or B1 = L A2 or 62 = L 

1--
x A0 =80 =H x x 
x x A1 = 81 = H x 
x x x A2 = 82 = H 

x x x x 

A3 = B3 

A3 = B3 

x 
x 
x 

A3 * B3 

A3 or 
B3 = L 

A3 or 
B3 = L 

x 
x 
x 

A3=B3=H 

SELECT TABLE FOR DATA INPUT PAIRS 

83 82 81 So M P = Fo + F1 + F2 + F3 

L H L L H AoBo + A1 B1 + A2B2 + A3B3 

OUTPUTS 

G p Cn + 4 

H L H 

H L L 

H H L 

H H L 

H H L 

H H L 

OUTPUTS 

G p Cn+4 

H L 

H L 

H H L 

H H L 

H H L 

H H L 

H L L H H (Ao Ell Bo)+ (A1 Ell B1) + (A2 Ell B2) + (A3 Ell B3) 
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'F882 

CPG 
Cl 

CP0 

CG0 
CP, 

CG, 
(6) CP, co, cn+8 

CG, 
(11) 

CP3 co, en+ 16 
CG3 

(17) CP, co, en+ 24 ca, 
(22) CP5 co, Cn+32 

CG5 
CP6 
CG, 
CP3 
CG3 

Figure 1 
(Use With Table 1) 

Table 1 
SELECTION ACTIVE-LOW OATA 

M-H M = L; Arithmetic Operations 

s, S2 s, So Logic Cn=L Cn=H 
Functions (no carry) (with carry) 

L L L L F-A F-A MINUS 1 F-A 
L L L H F-AB F-AB MINUS 1 F-AB 
L L H L F-A+B F-All MINUS 1 F-All 
L L H H F-1 F - MINUS 1 (2's COMP) F-ZERO 
L H L L F-A+B F - A PLUS (A + ll) F - A PLUS (A + B) PLUS 1 
L H L H F-ll F-AB PLUS (A+ll) F - AB PLUS (A + ll) PLUS 1 
L H H L F-A" B F - A MINUS B MINUS 1 F-A MINUS B 
L H H H F-A+ll F-A+ll F-(A+ll) PLUS 1 
H L L L F-AB F - A PLUS (A + B) F - A PLUS (A + B) PLUS 1 
H L L H F-A 6l B F-A PLUS B F - A PLUS B PLUS 1 
H L H L F-B F - All PLUS (A + B) F - All PLUS (A+ B) PLUS 1 
H L H H F-A+B F-(A+B) F-(A+B) PLUS 1 
H H L L F-0 F-A PLUS A" F - A PLUS A PLUS 1 
H H L H F-All F-AB PLUS A F - AB PLUS A PLUS 1 
H H H L F-AB F-All PLUS A F - All PLUS A PLUS 1 
H H H H F-A F-A F-A PLUS 1 

*Each bit is shifted to the next more significant position. 
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Arithmetic Logic Unit/Function Generator FAST 74F881 

1F881 

s, 
(15) x s, (0. .• 15)CP 

s, (0 •. 15)CG 
(17)Y 

s, 6{P=Q) ~ (14) A"' B 

co. .. 15'1CO (16) f,, ..... 
c • 

.. .. 

1F882 

CPG 

co, 
(6) -

Cn-.-s 

6 
(11) -

co, en+ 16 

(17) -
co, en+ 24 

(22) -
co, en ... 32 

Figure 2 
(Use with Table 2) 

Table 2 

SELECTION ACTIVE-LOW DATA 

M-H M = L; Arithmetic Operations 

s, s, s, So Logic -

Cn=L Cn= H 
Functions (no carry} (with carry) 

L L L L F~A F~A F ~A PLUS 1 
L L L H F~A+B F~A+B F ~ (A + B) PLUS 1 
L L H L F~AB F~A+B F ~ (A + B) PLUS 1 
L L H H F~O F ~MINUS 1 (2's COMPL) F ~ZERO 
L H L L F~AB F ~A PLUS AB F ~ A PLUS AB PLUS 1 
L H L H F~B F ~ (A + B) PLUS AB F ~ (A + B) PLUS AB PLUS 1 
L H H L F~A ffi B F ~A MINUS B MINUS 1 F ~A MINUS B 
L H H H F~AB F~AB MINUS 1 F ~AB 
H L L L F~A+B F ~A PLUS AB F ~ A PLUS AB PLUS 1 
H L L H F~A ffi B F ~A PLUS B F ~ A PLUS B PLUS 1 
H L H L F~B F ~ (A + B) PLUS AB F ~ (A + B) PLUS AB PLUS 1 
H L H H F~AB F~AB MINUS 1 F ~AB 
H H L L F~1 F ~A PLUS A' F ~ A PLUS A PLUS 1 
H H L H F~A+B F ~ (A + B) PLUS A F ~ (A + B) PLUS A PLUS 1 
H H H L F~A+B F ~ (A + B) PLUS A F ~ (A + B) PLUS A PLUS 1 
H H H H F~A F ~A MINUS 1 F~A 

*Each bit is shifted to the next more significant position. 

February 1986 6-685 



Signetics Logic Products Preliminary Specification 

Arithmetic Logic Unit/Function Generator FAST 74F881 

LOGIC DIAGRAM (POSITIVE LOGIC) 

(17) G 

>---(1_•>_ en+ 4 

(15) p 

A=B 

8, 
(10) -

F, 

Ao (9) 
i', 

M 
(8) 

c" 
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Arithmetic Logic Unit/Function Generator FAST 74F881 

SUM MODE TEST TABLE 
Function Inputs: So= s3 = 4.sv, s1 = s2 = M = ov 

OTHER INPUT, SAME BIT OTHER DATA INPUTS 
PARAMETER INPUT UNDER TEST OUTPUT UNDER TEST 

Apply 4.5V Apply GND Apply 4.5V Apply GND 

IPLH A; Bi None 
Remaining Cn Fi 

IPHL A and B 

IPLH B; A; None 
Remaining Cn F; 

IPHL A and B 

IPLH A; B; None None 
Remaining j5 

IPHL A and B, Cn 

IPLH B; A; None None 
Remaining j5 

IPHL A and B, Cn 

IPLH A; None B; Remaining Remaining G 
IPHL i3 A, Cn 

IPLH B; None A; Remaining Remaining G 
IPHL i3 A, Cn 

IPLH A; None B; Remaining Remaining 
Cn+4 

IPHL i3 A, Cn 

IPLH B; None A; Remaining Remaining 
Cn+4 

IPHL i3 A, Cn 

IPLH Cn None None 
All All Any F 

IPHL A 8 or Cn+4 

DIFF MODE TEST TABLE 
Function Inputs: S1 = S2 = 4.SV, So = S3 = M = ov 6 

OTHER INPUT, SAME BIT OTHER DATA INPUTS ~ 

PARAMETER INPUT UNDER TEST OUTPUT UNDER TEST 
Apply 4.5V Apply GND Apply 4.5V Apply GND 

IPLH A; None B; Remaining Remaining F; 
IPHL A B, Cn 

IPLH B; A; None 
Remaining Remaining F; 

IPHL A B, Cn 

IPLH A; None B; None 
Remaining j5 

IPHL A and B, Cn 

lpLH B; A; None None 
Remaining j5 

IPHL A and B, Cn 

IPLH A; B; None None 
Remaining G 

IPHL A and B, Cn 

lPLH B; None A; None 
Remaining G 

lPHL A and B, Cn 

IPLH A; None B; Remaining Remaining 
A=B 

lpHL A 8, Cn 

IPLH B; A; None 
Remaining Remaining 

A=B 
IPHL A B, Cn 

IPLH A; B; None None 
Remaining 

Cn+4 
lpHL A and B, Cn 

IPLH B; None A; None 
Remaining 

Cn+4 
IPHL A and B, Cn 

IPLH Cn None None 
All 

None 
Any F 

IPHL A and B or Cn+4 
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Arithmetic Logic Unit/Function Generator FAST 74F881 

LOGIC MODE TEST TABLE 
~-------- r------,---

INPU 
UNDER 

T OTHER INPUT, SAME BIT 
PARAMETER 

r---------1--
TEST Apply 4.5V Apply GND 
-

B; None 

B; _L 
~------~----

A; 

INPUT BITS EQUAL/NOT EQUAL TEST TABLE 
Function Inputs: s0 = s3 = M = 4.5V, s1 = s2 = ov 

------·--

OTHER DATA INPUTS 
--

Apply 4.5V Apply GND 
··- --------

None 
Remaining 

A and B, Cn 

INPUT 
UNDER 
TEST 

OTHER INPUT 
SAME BIT 

OTHER DATA INPUTS 
PARAMETER 

Apply 4.SV 

A; B; 

B; A; 

A, None 

B; None 

A; B; 

A; None 
IPHL 

>--------! -· ---·-·--· .. 
IPLH 

B; None 

Apply GND Apply 4.5V Apply GND 
------+-----------·----+-·· 

None 

None 

B; 

A; 

None 

B; 

A; 

Remaining 
A and B, Cn 

Remaining 
A and B, Cn 

Remaining 
A and B, Cn 

Remaining 
A and B, Cn 

Remaining 
A and B, Cn 

Remaining 
A and B, Cn 

Remaining 
A and B, Cn 

Remaining 
A and B, C11 

None 

None 

None 

None 

None 

l\lone 

INPUT PAIRS HIGH/NOT HIGH TEST TABLE 
Function Inputs: s2 = M = 4.5V, s0 = s1 = S3 = ov 

PARAMETER 

IPHL 

INPUT 
UNDER 
TEST 

A, 

------------------------------···--------···----
OTHER INPUT 

SAME BIT 
OTHER DATA INPUTS 

-------+------------------------
Apply 4.5V Apply GND Apply 4.5V 

·------->-------·-----

None 
Remaining 

A, Cn 

Apply GND 

Remainfng 
B 

OUTPUT 
UNDER 
TEST 

OUTPUT 
UNDER 
TEST 

·-----+-------- ---·----------1----------+--·----·--·-· ---------· -------· 
IPLH 

None 

B; None 

None 
lrHL 

···--···-·-··---
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Signetics Logic Products Preliminary Specification 

Arithmetic Logic Unit /Function Generator FAST 74F881 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 

V1N Input voltage -0.5 to + 7.0 v 
----

l1N Input current -30 to + 1 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
40 mA 

louT 
_Bny output except G 

Current applied to output in LOW output~tate__ G .---
96 mA 

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

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH-level input voltage 
[-------------- -- ----

V1L LOW-level input voltage 
r----------- ----- - --

l1K Input clamp current 

VoH HIGH-level output voltage 

loH HIGH-level output current 

LOW-level output current 

Operating free-air temperature 

February 1986 

74F 
r---·-~------~-----------1 UNIT 

Min 

4.5 

2.0 
----- -- -----t-- --

---+------
A= B only 

Typ Max 

5.0 5.5 v 
v 

-----j----·-+-------
0.8 v 

- ----··---r------- -----· 
-18 mA 

·-----; --------! ------
4.5 v 

----------+------ -+-------+---- -+--------
Any output _."Xcept _ 1 mA 
A= B and G 
-- - -----·-------+-----------+------+-------j-------
G -3 mA 

Any output except G 20 mA 
------·~------1------·----+-----+-----·---t------

G 48 mA 
---------+-----+------+-----+-----·-

0 70 °C 
-------

6-689 
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Signetics Logic Products Preliminary Specification 

Arithmetic Logic Unit/Function Generator FAST 74F881 

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

74F881 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

HIGH-level output Any output Vee= MIN, V1L = MAX, ±10%Vee 2.5 v 
VaH voltage except A-8 V;H = MIN, Ion= MAX ±5'%Vcc 2.7 3.4 v 

Any output Vee= MIN, V1L =MAX, ±10%Vee 0.35 0.50 v 

LOW-level 
except G V1H = MIN, loL = 20mA ±5%Vcc 0.35 0.50 v 

VOL output voltage 
Vee= MIN, V1L =MAX, ±10%Vee 0.35 0.50 v 

G 
V1H = MIN, loL = 48mA ±5%Vcc 0.35 0.50 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at 

Vee= MAX, V1 = 7.0V 100 µA 
maximum input voltage 

M 20 µA 
r--· 

HIGH-level A,,, Bn 60 µA 
l1H input current 

Vee= MAX, V1 = 2.7V 1--
Sn 80 µA 

Cn 120 µA 

M -0.6 mA 

LOW-level An. Bn -1.8 mA 
l1L input current Sn 

Vee= MAX, V1 = 0.5V 
-2.4 mA 

Cn -3.6 mA 

laH 
HIGH level 

A=B only Vee= MAX, V1H =MIN, V1L =MAX, VoH = 4.5V 250 µA 
output current 

Any output 

Short-circuit except -60 -80 -150 mA 
los output current3 A=B and G Vee= MAX 

G -150 -225 mA 

lccH 
So-S3 = M =Ao-As= 4.5V 

200 mA 
Supply current Bo - B3 = Cn = GND 

Ice (total) 
Vee= MAX 

So-S3 = M = 4.5V 
lccL Bo-83 = Cn = Ao-A3 = GND 

210 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 2s•c. 
3. Not more than one output should be shorted at a time. For testing 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. 
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Signetics Logic Products Preliminary Specification 

Arithmetic Logic Unit/Function Generator FAST 74F881 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

TEST CONDITIONS 74F881 

TA= +2s0 c TA= 0°c to +10°c 

PARAMETER 
Vee= +s.ov Vee= + 5.0V ± 10% 

UNIT 
Mode Table 

Wave-
Conditions CL= 50pF CL= 50pF 

form RL= soon RL= soon 

Min Typ Max Min Max 

tPLH Propagation delay 3.0 6.4 8.5 3.0 9.5 
tPHL Cn to Cn+4 3.0 6.1 8.0 3.0 9.0 

ns 

tPLH Propagation delay 
Sum Ill 1 

M = S1 = S2 = OV, 5.0 10.0 13 5.0 14.0 
tPHL An or Bn to Cn+4 So= S3 = 4.5V 5.0 9.4 12 5.0 13.0 

ns 

tPLH Propagation delay 
Di ff IV 4 

M =So= S3 = OV, 5.0 10.8 14 5.0 15.0 
tPHL An or Bn to Cn+4 S1=S2=4.5V 5.0 10.0 13 5.0 14.0 

ns 

tPLH Propagation delay Equality M = Cn = 4.5V, 4.0 10.0 16 4.0 18.0 
tPHL An or Bn to Cn+4 Ai=Bi or So= S3 = 4.5V 4.0 10.0 16 4.0 18.0 

(status check) A;i=B; VI 1 S1 = S2 = OV ns 
A;=B; or 
A;=B; 

tPLH 
Propagation delay A;=B;=H M = Cn = 4.5V, 5.0 11.0 17 5.0 19.0 
An or Bn to Cn+4 or VII 1 S2 = 4.5V 5.0 11.0 17 5.0 19.0 ns 

tPHL (status check) A;=B;=L So=S1 =S3=0V 

tPLH Propagation delay 
IV 2 

M=OV 3.0 6.7 8.5 3.0 9.5 
tPHL Cn to Fn 3.0 6.5 8.5 3.0 9.5 

ns 

tPLH Propagation delay Sum Ill 2 
M = S1 = S2 = av, 3.0 5.7 7.5 3.0 8.5 

tPHL An or Bn to G So= S3 = 4.5V 3.0 5.8 7.5 3.0 8.5. 
ns 

tPLH Propagation delay 
Di ff IV 3 

M = So = S3 = OV, 3.0 6.5 8.5 3.0 9.5 
tPHL AnorBntoG S1=S2=4.5V 3.0 7.3 9.5 3.0 10.5 

ns 6 
~ 

tPLH Pro~agation delay 
Sum Ill 2 

M = S1 = S2 = OV, 3.0 5.0 7.0 3.0 8.0 
tPHL An or Bn to P So= S3 = 4.5V 3.0 5.5 7.5 3.0 8.5 

ns 

tPLH Propagation delay Di ff IV 3 
M =So= S3 = OV, 4.0 5.8 7.5 4.0 8.5 

tPHL An or Bn to P S1 = S2 =4.5V 4.0 6.5 8.5 4.0 9.5 
ns 

tPLH Propagation delay 
Sum Ill 2 

M = S1 = S2 = OV, 3.0 5.0 7.0 3.0 8.0 
tPHL AnorBntoP So= S3 = 4.5V 3.0 5.5 7.5 3.0 8.5 

ns 

tPLH Propagation delay 
Diff IV 3 

M =So= S3 = OV, 4.0 5.8 7.5 4.0 8.5 
tPHL AnorBntoP S1 = S2 =4.5V 4.0 6.5 8.5 4.0 9.5 

ns 

tPLH Propagation delay Equality M = Cn = OV, 2.0 8.0 13.0 2.0 15.0 
tPHL An or Bn to Pn Ai=Bi or VI 3 S2 = S3 = 4.5V 2.0 8.0 13.0 2.0 15.0 ns 

(status checks) A;i=B; 

tPLH Propagation delay A;=B;=H M = Cn = 4.5V 2.0 8.0 13.0 2.0 15.0 
tPHL An or Bn to Pn or VII 3 S2 = 4.5V 2.0 8.0 13.0 2.0 15.0 ns 

(status checks) A;=B;=L So = S1 = S3 = OV 

tPLH Propagation delay 
Sum Ill 2 

M = S1 = S2 = OV, 3.0 7.0 9.0 4.0 10.0 
tPHL A; or B; to F; So= S3 = 4.5V 3.0 7.2 10.0 4.0 10.0 

ns 

tPLH Propagation delay 
Diff IV 3 

M =So= S3 = OV, 3.0 8.2 11.0 3.0 12.0 
tPHL A; or B; to F; S1=S2=4.5V 3.0 8.0 11.0 3.0 12.0 

ns 

tPLH Propagation delay Logic v 3 
M =4.5V 4.0 6.0 9.0 4.0 10.0 

tPHL A; or B; to F; 4.0 6.0 10.0 4.0 11.0 
ns 

tPLH Propagation delay 
Diff IV 3 

M = So = S3 = OV, 11.0 18.5 27.0 11.0 29.0 
tPHL An or Bn to A = B S1=S2=4.5V 7.0 9.8 12.5 7.0 13.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Arithmetic Logic Unit/Function Generator FAST 74F881 

AC WAVEFORMS 

Waveform 1. Propagation Delay For Operands 
To Carry Output And Outputs 

Waveform 3. Propagation Delay For Operands 
To Carry Generate And Propagate Outputs, 

Operands To A = B Output, And Outputs 

Waveform 2. Propagation Delays For Carry Input 
To Carry Output, Carry Input To Outputs, And Operands 

To Carry Generate And Carry Propagate Outputs 

An VM YM 

iin YM VM 

Cn+4 
lpH~VM 1

PLHF. 

Waveform 4. Propagation Delays For Operands 
Carry Output 

NOTE: For all waveforms, VM = 1.5V. 
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TEST CIRCUITS AND WAVEFORMS 

PULSE 
GENERATOR 

RT 

Vee 7.0V 

Test Circuit For Open-Collector Outputs 

PULSE 
GENERATOR 

Vee 

Your 

Test Circuit For Totem-Pole Outputs 

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

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

of pulse generators. 

February 1986 

<-------•w-- AMP (V) 

>-------tw~-----.. ov 

VM=1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l tTLH J trnL 

74F 3.0V l 1 MHz l 500ns l 2.5ns J 2.5ns 
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Signetics 

Logic Products 

FEATURES 
• Capable of anticipating the Carry 

Across a group of eight 4·bit 
Binary Adders 

• Cascadable to perform Look· 
Ahead Across n-bit Adders 

•Available in 300 mil wide 24 pin 
Slim DIP package 

• Typical Carry Time, CN to any 
Cn + 1 is less than 6n8 

• Replaces AS 882 

DESCRIPTION 
The 'F882 is a high-speed carry look
ahead generator capable of anticipating 
the carry across a group of eight 4-bit 
adders permitting the designer to imple
ment look-ahead for a 32-bit ALU with a 
single package or, by cascading 'F882's, 
full look-ahead is possible across n-bit 
adders. 

February 1986 

FAST 74F882 
Look-Ahead Carry Generator 
32-blt Look-Ahead Carry Generator 
Preliminary Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74FBB2 7.3ns 43mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 10%; TA= 0°c to +10°c 

Plastic DIP N74FB82N 

Plastic SOL-24 N74FBB2D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Cn Carry input 5.0/1.0 100µA/0.6mA 

Go. G4 Carry generate inputs 6.018.0 120µA/4.8mA 

G1 Carry generate input 9.0/12.0 1BOµA/7.2mA 

G2 Carry generate input 9.0/11.0 160µA/6.6mA 

Gs Carry generate input 10.0/13.0 200µA/7.BmA 

G5 Carry generate input 7.0/9.0 140µA/5.4mA 

Gs Carry generate input 2.012.0 40µA/1.2mA 

G1 Carry generate input 3.0/3.0 60µA/1.BmA 

Po, P1 Carry propagate inputs 3.0/4.0 60µA/2.4mA 

P2, Ps Car!Y propagate inputs 2.0/2.6 40µA/1.6mA 

J5 •· P5, Ps. P1 Carry propagate inputs 1.0/1.0 20µA/0.6mA 

Cn+B Carry output 50/33 1.0mA/20mA 

Cn+16 Carry output 50/33 1.0mA/20mA 

Cn+24 Carry output 50/33 1.0mA/20mA 

Cn +32 Carry output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 
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Look-Ahead Carry Generator FAST 74F882 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 1 · -- ----
l CPG 

1 3 2 5 4 8 7 10 9 14 13 15 15 19 18 21 20 

C01 Cn+B 

C03 11 
cn+18 

cos 17 cn+24 

11 17 22 C07 22 cn+32 

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

6 
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Signetics Logic Products 

look-Ahead Carry Generator 

LOGIC DIAGRAM 

I 
"---------------------~-------

February 1986 
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----·--·--··-·---··· . ----·-·-·------------------

Look-Ahead Cony Generator FAST 74F882 

FUNCTION TABLE 
FOR Cn ·t" ~~ OUTPUT 

f~ -~ ~-
------·-· ·-·------·· - .. --------- --------

G6 Gs G4 
--- ----- - ------~--" 

x x x 
X L X X 
x x L x 
x x x L 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 

FUNCTION TABLE 
FOR Cn+ 24 OUTPUT 

Gs G4 Ga 

L x x 
x l x 
x x 
x x 
x x x 
x x 
x x 

FUNCTION TAtJLE 
FOR Cn+ 16 OlJTPUI 

INPUTS 

G3 G2 G, Go P1 p6 Ps P4 P3 P2 P1 Po Cn 
---------·----
x x 
x x 
x x 
x x 
L x 
x L 
x x 
x x 
x x 

G2 o, 
x x 
x x 
x x 
L x 
x L 
x x 
x x 

x x x x x x x x x x x 
x x L x x x x x x x x 
x x L L x x x x x x x 
x x L L L x x x x x x 
x x L L L L x x x x x 
x x L L L L L x x x x 
L x L L L L L L x x x 
x L L L L L L L L x x 
x x L L L L L L L L H 

All other combinations ----------- ---·----------·- ---- -------

·--------·-------------------------- - --···-·----
INPUTS 

--- ----·----~ 

Go Ps P4 Pa P2 P, Po Cn 
--·------

x x x x x x x x 
x L x x x x x x 
x L L x x x x x 
x L L L x x x x 
x L L L L x x x 
l. L L L L L x x 
x L L L L l. L H 

All other combinations 
---·--------------------~----- -----···-·- -----·--·--

FUNCTION TABLE 

FOR Cn + a OUTPUT 

OUTPUT 

Cn +32 

H 
H 
H 
H 
H 
H 
H 
H 
H 
L 

·---
OUTPUT 

---
Cn + 24 

H 
H 
H 
H 
H 
H 
H 
L 

-------·--

INPIJTS 

Ga G, G, Go P3 

L x x x x 
x x x 
x /( 

x x x 
x x x x 

P2 P, 

x x 
x x 
L x 
l L 
L L 

Po Cn 

x x 
x x 
x x 
x x 
L H 

OUTPUT 

Cn + 1s 

H 
H 
H 
H 
H 
L 

-t1TIJI°~~l 
Aii uUi •. :J ...:01·.-1Li1uat1ons 
---·------·---------------

Any inputs not shown in a given table are irrelevant with respect to that output. 
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Signetics Logic Products Preliminary Specification 

Look-Ahead Carry Generator FAST 74F882 

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

' PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +1 rnA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 40 mA 

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

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-levei input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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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Signetics Logic Products Preliminary Specification 

Look-Ahead Carry Generator FAST 74F882 

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

74F882 
PARAMETER TEST CONDITIONS1 Unit 

Min Typ2 Max 

Vee= MIN, v,L =MAX, ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage 

V1H = MIN, loH = MAX ±5%Vcc 2.7 3.4 v 

Vee = MIN, v,L = MAX, ± 10%Vcc .35 .5 v 
Vol LOW-level output voltage 

V1H = MIN, loL = MAX ±5%Vcc .35 .5 v 

VIK Input clamp voltage Vee= MIN, 1, = llK -0.73 -1.2 v 

Cn 100 

Go, G4 600 

G, 900 

G2 600 

Input current at G3 1000 

1, maximum input Gs Vee= MAX, v, = 7.0V 700 µA 
voltage 

G5 200 

G1 300 

Po, P1 300 

P,, P3 200 

P4, Ps. P5, P1 100 

Cn 20 

Go, G4 120 

G, 180 

G2 160 

G3 200 

l1H 
HIGH-level input 

Gs Vee= MAX, v, = 2.7V 140 µA current 
G5 40 

G1 60 

Po, P1 60 

P,, P3 
C=-----.=. - . -=----1 

40 

P 4, Ps. P5, P1 20 

Cn 5 -0.6 

Go, G4 30 -4.8 

G, 45 -7.2 

G2 40 -6.6 

G3 50 -7.8 

l1L 
LOW-level input 

Gs Vee= 5.5V, v, = 0.4V 35 -5.4 mA current 
G5 10 -1.2 

G1 15 -1.8 

Po, P1 15 -2.4 
f-=.----=--

P,, P3 10 -1.6 

P 4, Ps. P5, P7 5 -0.6 

los Short-circuit output current3 Vee= MAX -60 -100 -150 mA 

Supply current4 (total) 
l lcCH l mA 

Ice J iccL 
Vee= MAX 

25 35 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 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, las tests should be performed last. 
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Signetics Logic Products Preliminary Specification 

Look-Ahead Carry Generator FAST 74F882 

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

74F882 ~:rr. TA= +25°C TA= 0°c to +10°c 
TEST CONDITIONS Vee= +5.0V Vee= + 5.0V ± 10% ,--:~""'" CL= 50pF, RL =soon CL= 50pF, RL =soon 

tPLH Propagation delay 
Waveform 2 

tPHL Cn to Any output 

tPLH Propagation delay 
Waveform 1 

tPHL Pn or Gn to Cn + s 

tPLH Propagation delay 
Waveform 1 

tPHL Pn to Gn to Cn+ rn 

lPLH Propagation delay 
Waveform 1 

tPHL Pn or Gn to Cn + 24 

tPLH Propagation delay 
Waveform 1 

lPHL Pn or Gn to Cn+32 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

Waveform 1. Propagation Delay For Carry Propagate, 
Carry Generate Inputs To Carry Outputs 

Min Typ Max Min Max 

6.0 4.0 14.0 
6.0 4.0 14.0 

4.0 2.0 8.0 
4.0 2.0 8.0 

6.0 2.0 8.0 
6.0 2.0 8.0 

7.0 2.0 10.0 
7.0 2.0 10.0 

10.5 2.0 12.0 
10.5 2.0 12.0 

Waveform 2. Propagation Delays For Carry 
Input To Carry Outputs 

ns 

ns 

ns 

ns 

ns 

NOTE: For all waveforms, VM = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Vour 

Test Circuit For Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour 

of pulse generators. 

February 1986 

FAMILY 

74F 

6-700 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude J Rep. Rate I Pulse Width J tTLH I tTHL 

3.0V l 1MHz 1 500ns J 2.sns J 2.5ns 



Signetics 

Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
HIGH and LOW states) 

• Low power, light bus loading 
• Functional pin for pin equivalent 

of 'F240 and 'F241 
• 1/30th the bus loading of 'F240 

or 'F241 
• Provides ideal interface and 

increases fan-out of MOS 
Microprocessors 

• Octal bus interface 
• 3-State buffer outputs sink 64mA 
• 15mA source current 

DESCRIPTION 
The 'F1240 and 'F1241 are octal buffers 
that are ideal for driving bus lines or 
buffer memory address registers. The 
outputs are capable of sinking 64mA 
and sourcing up to 15mA, producing 
very good capacitive drive characteris
tics. The device features two Output 
Enables, OEn, each controlling four of 
the 3-State outputs. 

PIN CONFIGURATION 

loo 
Yoo 

'F1240 

loo 
"Yoo v.o 

'F1241 Yat 

January 4, 1985 

FAST 74F1240, F1241 
Buffers 
'F1240 Octal Inverter Buffer (3-State) 
'F1241 Octal Buffer (3-State) 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F1240 3.5ns 40mA 

74F1241 4.5ns 46mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGE 
Vee= SV ± 10%; TA= 0°C to +70°C 

Plastic DIP N74F1240N, N74F1241N 

Plastic SOL-20 N74F1240D, N74F1241D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

OE8 , OEb 
3-State output enable input 1.0/0.033 20µA/20µA (active LOW) 

OEb 
3-State output enable input 

1.0/0.033 20µA/20µA 
(active HIGH) 

lao - la3• Ibo - lb3 Data inputs 1.D/0.033 20µA/20µA 

Yao - Ya3• Ybo- Yb3 Data outputs 750/106.7 15mA/64mA 'F1240 

Yao-Ya3. Ybo-Yb3 Data outputs 750/106.7 15mA/64mA 'F1241 

NOTE: 
One (1.0) FAST Unit Load is defined as: 2DµA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F1240 'F1241 'F1240 'F1241 

'"" Yao 18 '"" 
'" Yat 16 

,., 

'" Ya214 '" 

'" Va312 '" 
OE.a OE a 

17 
,, Ybo 3 17 

,, 

15 '• Yb1 5 15 
,, 

13 
,, 

Yb2 7 13 
,, 

11 
,, YbJ 9 11 

,, 
19 OE.b 19 

OE, 

6-701 853-0039 76480 
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Signetics Logic Products 

Buffers 

FUNCTION TABLE for 'F1240 

INPUTS OUTPUTS 

OE, '· OEb lb Yan Ybn 

L L L L H H 
L H L H L L 
H x H x Z' 'Z' 1___~1--~-~-~1_( -'~I -'-'~I 

FUNCTION TABLE for 'F1241 

INPUTS OUTPUTS 

OE, I, OEb lb Yan Ybn 

L L H L L L 
L H H H H H 

v --· H I A I ~ I x I \L} I \Z) I 

Product Specification 

FAST 74F1240, F1241 

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.) 

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 128 mA 

TA Operating free-air temperature range Oto 70 "C 

RECOMMENDED OPERATING CONDITIONS 
,---· 

74F 
PARAMETER UNIT 

Min Typ Max 
f---

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 

f----
V1L LOW-level input voltage 0.8 v 

1--
l1K Input clamp current -18 mA 

loH HIGH-level output current -15 mA 

IOL LOW-level output current 64 mA 

TA Operating free-air temperature 0 70 "C 
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Slgnetics Logic Products Product Specification 

Buffers FAST 74F1240, F1241 

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

TEST CONDITIONS1 
74F1240, 74F1241 

PARAMETER UNIT 
Min Typ2 Max 

±10%Vcc 2.4 v 
Vcc=MIN, loH =-3mA 

±5%Vcc v 2.7 3.4 
VoH HIGH-level output voltage V1L=MAX, 

V1H= MIN ± 10%Vcc 2.0 v 
loH = -15mA 

±5%Vcc 2.0 v 
Vcc=MIN, loL =48mA ±10%Vcc 0.35 0.50 v 

Vol LOW-level output voltage V1L=MAX, 
V1H= MIN loL = 64mA ±5%Vcc 0.40 0.55 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum input 

Vee =O.OV, V1 =7.0V 100 µA 
voltage 

l1H HIGH-level input current Vee=MAX, V1 =2.7V 1 20 µA 

l1L LOW-level input current Vee=MAX, V1 =0.5V -1 -20 mA 

lozH 
Off-state output current 

Vee= MAX, V1H = MIN, Vo= 2.7V 2 50 mA 
HIGH-level voltage applied 

lozL 
Off-state output current 

Vee•MAX, V1H =MIN, Vo= 0.5V -2 -50 mA 
LOW-level voltage applied 

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

lceH 22 30 mA 

'F1240 leeL 58 75 mA 

Supply leez 44 58 mA 
Ice current Vee= MAX 

(total) leeH 33 44 mA 

'F1241 lccL 62 80 mA 

leez 45 60 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA = 2s•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, las tests should be performed last. 
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Slgnetics Logic Products Product Specification 

Buffers FAST 74F1240, F1241 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST logic.") 

'F1240 

PARAMETER TEST CONDITIONS 

74F1240, 74F1241 

TA=+25°C 
Yee= +5.0V 

CL= 50pF 
RL=soon 

TA= O to +70°C 
Vee= +5.0V 

±10% 
CL= 50pF 
RL= soon 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 1 3.0 4.5 6.5 2.5 7.5 
tPHL Data to output 1.5 2.5 4.5 1.5 5.0 
r-----------·--t-------------r----+-----+---
tpzH Output enable time Waveform 3 3.0 5.5 7.5 3.0 8.0 

1-t_pz_.L __ T_o_H_IGH or LOW --·+--w_a_v_ef~rm ~-- +-· 4.0 7.0 9.0 4.0 9.5 

tpHz Output disable time Waveform 3 2.0 4.0 6.0 2.0 6.5 
tpLz From HIGH or LOW Waveform 4 2.0 4.0 5.5 2.0 8.0 

UNiT 

ns 

ns 

ns 
~- --+--------------- --+-------·-------t---·--i-----+----+----+-----+-----< 

tPLH Propagation delay Waveform 2 2.5 4.0 5.5 2.5 6.0 
tPHL Data to output 2.5 5.0 6.5 2.5 7.0 

----------+-----<f-----+-----+----1-----+----< 
tpzH Output enable time Waveform 3 3.0 5.5 7.0 3.0 7.5 
lpzL To HIGH or LOW Waveform 4 3.0 6.5 8.0 3.0 8.5 
,________ t-------·-+----+----+----+----f-----+-----i 
tPHZ Output disable time Waveform 3 3.0 5.5 7.5 3.0 8.5 
lpLz From HIGH or LOW Waveform 4 3.0 6.0 8.0 3.0 8.5 
"----------------L-----------~--------~---~------- -----~--~---~ 

I I F1241 

L ___ _ 

ns 

ns 

ns 

NOTEc 
Subtract n2ns from minimum values for SO package. 

AC WAVEFORMS 
-------------------··-----------------------

OEn 

OE'b 

Yan, Ybn 

Yan, Ybn 

Waveform 1. Propagation Delay Data 
To Output For 'F1240 

Waveform 3. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

''"· ·~ '• { j t i 

Yan, Vbn 

Yan, Ybn 

Waveform 2. Propagation Delay Data 
To Output For 'F1241 

3.SV 

Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.5V. 
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Signetlcs Logic Products 

Buffers 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vee 

RL 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

IPLZ closed 
lpzL closed 
All other open 

DEFINITIONS 

'L.o1.ov 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

FAMILY 

74F 

January 4, 1985 6-705 

Product Specification 

FAST 74F1240, F1241 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude l Rep. Ratel Pulse Width l tTLH l tTHL 

3.0V J 1 MHz J 500ns J 2.snsJ 2.Sns 
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Signetics 

Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (70µA in 
HIGH and LOW states) 

• Low power, light bus loading 
• Functional pin for pin equivalent 

of 'F242 and 'F243 
• 1/30th the bus loading of 'F242 

or 'F243 
• Provides ideal interface and 

increases fan-out of MOS 
Microprocessors 

• 3-State out.puts sink 64mA 

PIN CONFIGURATION 

'F1242 

January 4, 1985 

FAST 74F1242, F1243 
Transceivers 
'F1242 Quad Inverting Transceiver (3-State) 
'F1243 Quad Transceiver (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F1242 3.5ns 

74F1243 4.5ns 

,-~PICAL SUPPL 

, -~·- I 
-

-

(TOTA 

43m 

44m 

A 

A 

) 

ORDERING CODE 
-

COMMERCIAL RANGE 
PACKAGES 

Vee= sv ± 10%; TA= O'C to +70°C 

Plastic DIP N74F1242N, N74F1243N 

Plastic SOL-20 N74F1242D, N74F1243D 

NOTES: 
1- SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

An. Bn Data inputs 3.5/0.117 70µA/70µA 
t--· ·----.. --·-··· 

OE8 
3-State output enable input 

1.0/0.033 20µA/20µA 
(active LOW) 

----
OEb 

3-State output enable input 
1.0/0.033 20µA/20µA 

(active HIGH) 
!------· 

An, Bn Data outputs 750/80 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F1242 'F1243 'F1242 'F1243 

6-706 853-0040 76480 



Signetics Logic Products 

Transceivers 

FUNCTION TABLE for 'F1242 FUNCTION TABLE for 'F1243 

INPUTS INPUT/OUTPUT INPUTS INPUT/OUTPUT 

H (a) (a) I I L H (a) (a) 

~~H~~~H~~~A-~~B~~-IN_P_U_T~~ ~~-H~~~H~~~A-~~B~~-IN_P_U_T~~ 

OEa l OEb An i Bn 

~ I 
L INPUT B~A 

L (Z) (Z) 

OEa l OEb An i Bn 

L 

I 
L INPUT B~A 

H L (Z) (Z) 

Product Specification 

FAST 74F1242, F1243 

H = HtGH voltage level 
L = LOW voltage level 
(Z) =HIGH impedance (off) state 
(a) = This condition is not allowed due to excessive 

currents. 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 v 
V1N Input voltage -0.5 to + 7.0 v 
l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 128 mA 

TA Operating free-air temperature range Oto 70 'C 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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 

January 4, 1985 6-707 
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Signetics Logic Products Product Specification 

Transceivers FAST 74F1242, F1243 

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

74F1242/74F1243 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

± 1a%Vee 2.4 v 

Vee= MIN, 
!oH =-3mA 

v ±5%Vcc 2.7 3.4 
VoH HIGH-level output voltage V1L =MAX, 

V1H =MIN ± 1a%Vee 2.0 v 
loH = -15mA 

±5%Vcc 2.a v 

Vee= MIN, loL = 4BmA ± 1a%Vee a.35 a.5a v 
Vm LOW-level output voltage V1L =MAX, 

V1H =MIN loL = 64mA ±5%Vcc a.4a a.55 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -a.73 -1.2 v 

Input current at 1 Ao - A3, Bo - 63 Vee= 5.5V, V1 = 5.5V 1.a mA 
11 maximum input l OE8 , OEb voltage Vee= a.av, V1=7.0V 1aa µA 

l1H 
HIGH-level input current 

Vee= MAX, V1 = 2.7V 1 2a µA 
for OEa and OEb inputs only 

l1L 
LOW-level input current 

Vee= MAX, V1 = a.5V -1 -2a µA 
for OEa and OEb inputs only 

l1H + Off-state output current 
Vee= MAX, V1H =MIN, Vo= 2.7V 5 1a µA 

lozH HIGH-level voltage applied 

l1L + Off-state output current 
Vee= MAX, v,H =MIN, Vo= a.5V -5 -7a µA 

lozL LOW-level voltage applied 

las Short-circuit output current3 Vee= MAX -1ao -225 mA 

leeH 35 46 mA 

'F1242 leeL 5a 72 mA 

Supply leez 45 6a mA 
Ice current Vee= MAX 

(total) leeH 4a 5a mA 

'F1243 leeL 52 65 mA 

leez 44 55 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las, 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, las tests should be performed last. 
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Transceivers FAST 74F1242, F1243 

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

PARAMETER TEST CONDITIONS 

tPLH Propagation delay 
Waveform 1 

tPHL data to output 

'F1242 tpzH Output enable time Waveform 3 
tpzL to HIGH or LOW Waveform 4 

tpHz Output disable time Waveform 3 
tpLZ from HIGH or LOW Waveform 4 

tPLH Propagation delay 
Waveform 2 

tPHL data to output 

'F1243 tpzH Output enable time Waveform 3 
tpzL to HIGH or LOW Waveform 4 

tpHz Output disable time Waveform 3 
tpLZ from HIGH or LOW Waveform 4 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

OE a 
OEb 

An, Bn 

Waveform 1. Propagation Delay Data 
To Output For 'F1242 

v. v. 

-IPZH}-v _____ -_._'"_' t£" ::·•v 

Waveform 3. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

Min 

3.0 
1.5 

3.5 
3.0 

3.5 
3.0 

2.0 
3.0 

2.5 
2.5 

3.5 
2.0 

74F1242/74F1243 

TA=+2S'C TA= 0 to +70°C 
Vee= +s.ov Vee= +s.ov ± 10% 

CL=SOpF CL= SOpF 
RL= soon RL= soon 

Typ Max Min Max 

4.5 6.0 2.5 6.5 
2.5 4.0 1.5 4.5 

5.5 7.5 3.0 8.0 
5.5 7.5 3.0 8.0 

6.0 8.0 3.5 9.0 
5.0 7.5 3.0 9.0 

4.0 5.5 2.0 6.0 
5.0 6.5 3.0 7.0 

5.5 8.0 2.5 8.5 
5.0 7.5 2.5 8.0 

6.5 8.5 3.0 9.0 
5.0 7.5 2.0 8.0 

Waveform 2. Propagation Delay Data 
To Output For 'F1243 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.SV. 
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Slgnetlcs Logic Products 

Transceivers 

TEST CIRCUIT AND WAVEFORMS 

vcc r.'t.._,, 7.ov 

r RL 

nvour 
PULSE 

GENERATOR 

RL 

Test Circuit For 3·State Outputs 

SWITCH POSITION 

TEST SWITCH 1 

lpzH open 
lpzL closed 
IPHZ open 
lpLZ closed 

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

see AC CHARACTERISTICS for value. 

Product Specification 

FAST 74F1242, F1243 

t+------tw------+1 AMP(V) 

i-------tw------i ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 1-----~---~------~----< 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

74F 3.0V 1 MHz 500ns 2.5ns 2.5ns 
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Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
HIGH and LOW states) 

• Functional pin for pin equivalent 
of 'F244 

• 1/30th the bus loading of 'F244 
• Low power, light bus loading 
• Provides ideal interface and 

increases fan-out of MOS 
Microprocessors 

• Octal bus interface 
• 3-State buffer outputs sink 64mA 

and source 15mA 

DESCRIPTION 
The 'F1 244 is an octal buffer that is ideal 
for driving bus lines or buffer memory 
address registers. The outputs are capa
ble of sinking 64rnA and sourcing up to 
15mA, producing very good capacitive 
drive characteristics. The device fea
tures two output enables. OEn, each 
controlling four of the 3-State outputs. 
The 'F1244 is pin and functional com
patible with the 'F244. The lower power 
and light bus loading features make it an 
ideal part to interface directly with MOS 
Microprocessors. 

PIN CONFIGURATION 

~----------·- ··- -· _ _J 
January 4, 1985 

FAST 74F1244 
Buffer 
Octal Buffer (3-State) 
Product Specification 

ll TYP;-i±-rn>,CA;:-;,,,,...,;~. ~ ,..,-,,,,.;:-,.;~" ~; .. ..;c~,j 
DELAY (TOTAL) 

----- ---- ---------------------·-
74F1244 4.5ns 43mA 

- . 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2 For information regarding devices processed to Military Specifications, see the Signetics Military 

Products Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
HIGH/LOW HIGH/LOW I 74F(U.L.)~OADVALUE 

-+-------------+--
i--~-

-----·--··· 

~
~~la3~b_o_-_ib_3_-+------------+------J-

Eb 

ao-Ya3·-~~ -Yb3·-'-----
NOTE: 

Data inputs 1.0/0.033 20µA/20µA 
-·-----

3-State output enable input 
1.0/0.033 20µAl20µA 

(active LOW) 
----·----- ---- -----

3-State output enable input 
1.0/0.033 20µA/20µA 

(active LOW) 
·--------

Data outputs 750/106.7 15mA/64rnA 
------ ----··-·--

One (1.0) FAST Unit Load is defined as: 20µA in the HIGH stale and 0.6mA in the LOW state. 

LOGIC SYMBOL 

1, 
2-- Ya 18 

'• Ya 18 

1. Ya 
14 

la Ya 
12 

OE, 

17 
lb Yb 3 

15 
lb Yb 5 

13 
lb Yb 7 

lb Yb 9 
11 

19 
l!Eb 

L,. -· ·-· .. ·-·-·· ·----------~ 

6-711 853-0041 76480 

-
6 -



Slgnetlcs Logic Products 

Buffer 

FUNCTION TABLE for 'F1244 

INPUTS OUTPUTS 

OEa la OEb lb Yan Ybn 

L L L L L L 
L H L H H H 
H x H x (Z) (Z) 

H - HIGH voltage level 
L - LOW voltage level 
X - Don't care 
(Z)- High impedance (off) state 

Product Specification 

FAST 74F1244 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 128 mA 

TA Operating free-air temperature range o to 70 •c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K 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 

January 4, 1985 6-712 



S1gnetics Logic Products Product Specifico tion 

Buffer FAST 74F1244 

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

~ 
- . ·------·--·--- --

PARAMETER 

-----

HIGll·level output voltagP 

NOTES: 

Vr:c =MIN. 
V11_ ~MAX, 
V1H~ MIN 

TEST CONDITIONS 1 

+ 10%Vcc 
lrn1 ~ -3mA 

1. For conditions st1own as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type 
2. All typical values are at Vee""" 5V, TA~ 25°C. 
3. Not more than one output should be shorted at a time. For testing los the use of high~spe0d test apparatus and/or sample-and-hold techniqoes are prefprable fn 

order to minimize internal heating and more accurately reflect operational values. OlherwtsP.. prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings 1n other parameter tasts tn a• 1y $e1uence of pi':'lrarneter tests, las iRsts should be perf0rmPd lM* 

4, Ice is measured with outputs open. 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with t11e procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic.") 

·--===--=_7-;1~~~-----==--i--
PARAMETER TEST CONDITIONS 

r------- ---------~--· 

IPLH Propagation delay 
Wavekrm 1 

tPHL Ian• lbn to Yan• Ybn 
------------·-·- . ·-

tpzH Output enable time Waveform 2 
tpzL to HIGH or LOW Waveform 3 

tpHz Output disable time Waveform 2 
tpLz from HIGH or LOW Waveform 3 

c_______ 

TA = +25'C TA= o to+70°C I 

·~1~::r ·~ ,.,, 
~I ~f ~I ~Ii f p-:: 1 

:: ~-:1 :~ lLi-ld .j 
NOTE: 
Subtract 0.2ns from minimum v2_lues for SO package. 

January 4, 1985 
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Signetics Logic Products 

Buffer 

AC WAVEFORMS 

Ian, 

Waveform 1. Propagation Delay Data To Output 

Product Specification 

FAST 7 4F1244 

'" , 1 _LVoH-0.3V tpz"}-.-.. -----'•_H_z-1 
1':c_ov 

Waveform 2. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

Waveform 3. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, VM = 1.5V 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vee 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

lPLZ closed 
tpzL closed 
All other open 

DEFINITIONS 

'l.....o 7.0V 

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

see AC CHARACTERISTICS for value. 

FAMILY 

74F 

January 4, 1985 6-714 

AMP (V) 

ov 

VM"' 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude J Rep. Rate} Pulse Width} trLH J trHL 

3.0V I 1 MHz I 500ns I 2.5ns I 2.5ns 



Signetics 

Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
HIGH and LOW states) 

• Octal bidirectional bus interface 

• 3-Stale buffer outputs sink 64mA 

• 15mA source current 

• Outputs are placed in Hi-Z state 
during power-off conditions 

DESCRIPTION 
The 'F1245 is octal transceiver featuring 
non-inverting 3-State bus compatible 
outputs in both transmit and receive 
directions. The B port outputs are all 
capable of sinking 64mA and sourcing 
up to 15mA, producing very good capac
itive drive characteristics. The device 
features an Ouput Enable (OE) input for 
easy cascading and a Transmit/Receive 
(T /R) input for direction control. The 3-
State ouputs, 80 - B7, have been de
signed to prevent ouput bus loading if 
the power is removed from the device. 

PIN CONFIGURATION 

February 1986 

FAST 74F1245 
Transceiver 
Octal Transceiver (3-State) 
Preliminary Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F1245 3.Bns 

ORDERING CODE 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

100mA 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V ± 10%; TA= 0°C to +70°C 

Plastic DIP N74F1245N 

Plastic SOL-20 N74F1245D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

OE Output enable input (active LOW) 1.0/0.033 20µA/20µA 

T/R Transmit/receive input 1.0/0.033 20µA/20µA 

Ao-A1 3-State A data inputs 1.0/0.033 20µA/20µA 

Bo-87 3-State B data inputs 1.0/0.033 20µA/20µA 

Ao-A7 3-State A data outputs 150/40 3.0mA/24mA 

Bo- 87 3-State B data outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load Is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

6-715 
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Signetics Logic Products 

Transceiver 

FUNCTION TABLE 

INPUTS INPUTS/OUTPUTS 

OE T/R 

L L 
L H 
H x 

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

An 

A=8 
INPUT 

(Z) 

(Z) =HIGH inpedance "off" state 

Bn 

INPUT 
8=A 

(Z) 

Preliminary Specification 

FAST 74F1245 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +5.5 v 

1 Ao-A7 48 mA 
louT Current applied to output in LOW output state 

l 80-87 128 mA 

TA Operating free-air temperature range o to 70 •c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Typ Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

Ao-A7 -3 mA 
loH HIGH-level output current 

80-87 -15 mA 

Ao-A7 24 mA 
loL LOW-level output current 

80-87 64 mA 

TA Operating free-air temperature 0 70 •c 
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Signetics Logic Products Preliminary Specification 

Transceiver FAST 7 4F1245 

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

74F1245 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Ao-A7 ± 10%Vcc 2.4 v 
80-87 Vee= MIN, 

loH =-3mA 
HIGH-level ± 50/.,Vcc 2.7 3.4 v 

VoH output voltage V1L =MAX, 
V1H =MIN ± 10%Vcc 2.0 v 

80-87 loH = -15mA 
±5%Vcc 2.0 v 

LOW-level Ao-A7 Vee= MIN, loL = 48mA ± 10%Vcc 0.35 0.50 v 
Val output voltage V1L =MAX, 

80-87 V1H =MIN loL = 64mA ±5%Vcc 0.40 0.55 v 

V1K Input clamp voltage Vee= MIN, 11 = i1K -0.73 -1.2 v 

11 
Input current at 

Vee= O.OV, V1 = 7.0V 100 µA 
maximum input voltage 

i1H 
HIGH-level input current 

Vee= MAX, V1 = 2.7V 20 µA 
OE and SIR only 

i1L 
LOW-level input current 

Vee= MAX, V1 = 0.5V -20 µA 
OE and S/R only 

lozH + l1H 
Off-state current 

Vee= MAX, OE= 2.0V, V1 = 2.7V 0 70 µA 
HIGH-level voltage applied 

lozL + l1L 
Off-state current 

Vee= MAX, OE= 2.0V, V1 = 0.5V -600 µA 
LOW-level voltage applied 

Short-circuit Ao-A7 Vee= MAX -60 -150 mA 
los output current3 

80-87 Vee= MAX -100 -225 mA 

lccH V1N =4.5V 85 114 mA 

Ice 
Supply current 

lccL Vee= MAX V1N =GND 100 125 mA 
(total) 

lccz V1N = OE = 4.5V 110 140 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = 5V, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing las. 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, las tests should be performed last. 

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

74F1245 

TA= +25°C TA= 0°C to +70°C 
PARAMETER TEST CONDITIONS Vee= +5.0V Vee= +5.0V ± 10% UNIT 

CL = 50pF, RL = soon CL= 50pF, RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 1 2.5 3.5 5.5 2.5 6.5 
tPHL An to 8n or 8n to An 2.5 4.0 6.0 2.5 7.0 ns 

tpzH Output enable time Waveform 2 5.0 7.0 8.5 5.0 9.5 
tpzL to HIGH and LOW level Waveform 3 3.5 6.5 8.0 3.5 9.0 ns 

tpHz Output disable time Waveform 2 3.0 4.5 6.5 3.0 7.5 
tpLz from HIGH and LOW level Waveform 3 2.0 4.0 6.0 2.0 7.0 ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

February 1986 6-717 
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Signetlcs Logic Products 

Transceiver 

AC WAVEFORMS 

Waveform 1. Propagation Delay For Input To Output 

Preliminary Specification 

FAST 74F1245 

OEn 

lpzH-i •VM lpHZ~ 1 ________ _r:_VoH-0.3V 

~------- ov 
An, 8 0 

Waveform 2. 3-Sate Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 

°"" --i:-::-.-.-_-------'{:: .. 
An, Bn 

Waveform 3. 3-Sate Output Enable Time To LOW Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, VM = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vee 

VOUT 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

lpLz closed 
lpzL closed 
All other open 

DEFINITIONS 

t.._,, 7.0V 

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

see AC CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour 

of pulse generators. 

VM""'1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY f-------~--~----~--~---j 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 
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Signetics 

Logic Products 

FEATURES 
• Eight Bit Registered Transceivers 
• Two 8-Bit, back to back registers 

store data moving in both 
directions between two 
bidirectional busses 

• Separate Clock, Clock Enable and 
3-State Output Enable provided 
for each Register 

• 'F2952 Non-inverting 
'F2953 Inverting 

• AM2952/2953 functional 
equivalent 

• A Outputs sinks 24mA 
B Outputs sinks 64mA 

• 24 pin Slim DIP package 

DESCRIPTION 
The 'F2952 and 'F2953 are 8-bit regis
tered transceivers. Two 8-bit back to 
back registers store data flowing in both 
directions between two bidirectional bus
ses. Data applied to the A inputs is 
entered and stored on the rising edge of 

7 4F2952, 7 4F2953 
Registered Transceivers 
'F2952 8-Bit Registered Transceivers, Non-Inverting (3-State) 
'F2953 8-Bit Registered Transceivers, Inverting (3-State) 
Preliminary Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F2952 12ns 56mA 
74F2953 12ns 65mA 

ORDERING CODE 

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

Plastic DIP N7 4F2952N, N7 4F2953N 

Plastic SOL-24 N7 4F2952D, N7 4F2953D 

NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. 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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Ao-A3, 80-81 A and 8 inputs 1.0/1.0 20µA/0.6mA 

CPA8, CP8A Clock inputs 1.0/0.033 20µA/20µA 

CEA8, CE8A Clock enable inputs 1.0/0.033 20µA/20µA 

OEA, OE8 Output enable inputs 1.0/0.033 20µA/20µA 

Ao-A1 A Outputs 150/40 3mA/24mA 

80-87 8 Outputs 750/106.7 15mA/64mA 

the clock (CPAB), provided that the NOTE: 
Clock Enable (CEAB) is LOW; simulta- One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

neously, the status flip-flop is set and the 
A-to-B flag (FAB) output goes HIGH. 

PIN CONFIGURATION LOGIC SYMBOL 

'F2952 'F2953 

16 17 18 19 20 21 22 23 
16 17 1819 20 21 22 23 

A,,A,A,,A3A4AgJleA, Ao A, A, A, A, Ag A,,A, 
10 

10 11 15 
11 15 14 9 
14 9 13 
13 

Bo a, s, s, s, s, s. e, 

87654321 87654321 

TOP VIEW 

February 1986 6-719 
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Signetics Logic Products 

Registered Transceivers 

Data thus entered from the A inputs is pres
ent at the inputs to the B output buffers, but 
only appears on the B 1/0 pins when the B 

LOGIC SYMBOL (IEEE/IEC) 

I 'F2952 

Output Enable (OEB) is made ·LOW. Data 
flow from B inputs to A outputs proceeds in 

-------. 

February 1986 6-720 

Preliminary Specification 

7 4F2952, 7 4F2953 

the same manner as described for A .inputs to 
B outputs flow. 

'F2953 



Signetics Logic Products Preliminary Specification 

Registered Transceivers 7 4F2952, 7 4F2953 

FUNCTION TABLE for Register A or B FUNCTION TABLE for output Control 

INPUTS INTERNAL 

D CP CE 
Q 

x x H NC 

L L L 

H L H 

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

OPERATING 
MODE 

Hold data 

Load data 

INTERNAL A OR B OUTPUTS 
OE 

Q F2952 F2953 

H x (Z) (Z) 

L L L H 

L H H L 

(Z) =HIGH impedance "off" state 
= LOW·to·HIGH transition 

NC = No change 

LOGIC DIAGRAM 

February 1986 

CEAB-------~ 
CPAe---------~l 

1 .---o-...,.C:.Al---OEB 
CP _ti -CE 

a, 11 
a, J.!. 

.. --------10, 

A,----o-+---1 o, 

A,-----+-+---10, 

... ---H------10, 

~ a 1--1'1 >--1-t-----e, 
2 -I 

a, ~ 

a, ~ 

a, • 

a, 

e, o, 

A,---+-t-t-+-+---105 e, 

tJ. a, 1--~1 >--1-t-++-Hi-+--e, 

A,-+-+-+-1-t-+-+---1._o ... , _ ....... a• ... r-i.-' a, 

.. -++-HH-+-+-----10, 

~a, 

~Ha, 

~a, 
.__ _ _,"'ic:t---10, 

'-----....c 1--10, 

'-------c-""': t--ta, 

o,o----~ 

0,1----~ 

0,1------' 

o, 1-------' 

0,1------~ 

'------........... c:1---1a, 0,1--------' 

~-----c-""': t--f07 071---------' 

CE CP 1 [.__ ________ g~~ OEA---1 V :l>O----' 

6-721 

OPERATING MODE 

Disable Outputs 

Eonable Outputs 
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Signetics Logic Products Preliminary Specification 

Registered Transceivers 74F2952, 74F2953 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l!N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

I Ao-A1 48 mA 
louT Current applied to output in LOW output state 

80-87 128 mA 

TA Operating free-air temperature range o to 70 "C 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

Ao-A7 -3 mA 
loH HIGH-level output current 

80-87 -15 mA 

Ao-A1 24 mA 
IOL LOW-level output current 

80-87 64 mA 

TA Operating free-air temperature 0 70 "C 
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Signetics Logic Products Preliminary Specification 

Registered Transceivers 7 4F2952, 7 4F2953 

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

TEST CONDITIONS1 
74F29S2, 74F29S3 

PARAMETER UNIT 
Min Typ2 Max 

Ao-A7 ± 10%Vcc 2.4 v 
Vee= MIN, 

loH = -3mA 
±5%Vcc v HIGH-level Bo- B7 2.7 3.4 

VoH output voltage V1L =MAX, 
V1H =MIN ± 10%Vcc 2.0 v 

Bo-B7 loH = -15mA 
±5%Vcc 2.0 v 
± 10%Vcc .35 .50 v 

Ao-A7 Vee= MIN, 
IOL = 20mA 

±5%Vcc .35 .50 v LOW-level 
Vol output voltage V1L =MAX, 

IOL = 48mA ± 10%Vcc .40 .55 v 
Bo-B7 

V1H =MIN 

IOL = 64mA ± 5%Vcc .40 .55 v 
VIK Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 

Input current CPAB, CPBA, OEAB 
Vee= O.OV, V1 = 7.0V 100 µA 

11 at maximum OEBA, CEAB, CEBA 

input voltage An, Bn Vee= 5.5V, V1 = 5.5V 1 mA 

l1H 
HIGH-level CPAB, CPBA, OEAB 

Vee= MAX, V1 = 2.7V 1 20 µA 
input current OEBA, CEAB, CEBA 

l1L 
LOW-level CPAB, CPBA, OEAB 

Vee= MAX, V1 = 0.5V -1 -20 µA 
input current OEBA, CEAB, CEBA 

lozH Off-state output current, 
An, Bn Vee= MAX, V1 = 2.7V 70 µA 

+l1H HIGH-level voltage applied 

lozL Off-state output current, 
An, Bn Vee= MAX, V1 = 0.5V -70 µA 

+l1L LOW-level voltage applied 

Short-circuit Ao-A7 Vee= MAX -60 -100 mA 
los output current3 Bo- B7 Vee= MAX -150 -225 mA 

Ice Supply current (total) Vee= MAX 130 190 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing !05, 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 (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

74F2952, 74F29S3 

TA= +25°C TA= 0°C to +70°C 

PARAMETER TEST CONDITIONS Vee= +S.OV Vee=+ s.ov ± 10% 
UNIT 

CL= SOpF CL= 50pf 
RL =soon RL= soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 110 130 100 MHz 

tPLH Propagation delay 
Waveform 1 

3.0 5.5 7.5 2.5 8.5 
tPHL CPBA or CPAB to An or Bn 4.0 7.0 9.0 3.5 10.0 

ns 

tpzH Output enable time Waveform 3 2.5 5.5 7.5 2.0 8.5 
tpzL OEA or OEB to An or Bn Waveform 4 3.5 7.0 9.5 3.0 10.0 

ns 

tpHz Output disable time Waveform 3 3.0 6.5 9.0 2.5 10.0 
tpLz OEA or OEB to An or Bn Waveform 4 2.5 5.5 7.5 2.0 8.5 

ns 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

February 1986 6-723 
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Signetics Logic Products 

Registered Transceivers 

AC SET·UP REQUIREMENTS 

PARAMETER 

t5(H) Set-up time, HIGH or LOW 
t5(L) An or Bn to CPBA or CPAB 

th(H) Hold time, HIGH or LOW 
th(L) An or Bn to CPBA or CPAB 

t5(H) Set-up time, HIGH or LOW 
t5(L) CEAB, CEBA to CPAB, CPBA 

th(H) Hold time, HIGH or LOW 
th(L) CEAB, CEBA to CPAB, CPBA 

tw(H) CPAB, CPBA pulse width 
tw(L) HIGH or LOW 

AC WAVEFORMS 

CPBA or 
CPAB 

A or B 

TEST CONDITIONS 

Min 

Waveform 2 
4.0 
4.0 

Waveform 2 
2.0 
2.0 

Waveform 2 
1.0 
4.0 

Waveform 2 
2.0 
2.0 

Waveform 1 
3.0 
3.0 

Preliminary Specification 

7 4F2952, 7 4F2953 

7 4F2952, 7 4F2953 

TA= +2s0 c TA=O'C to +70°C 

Vee= +5.0V 
Vee= +s.ov 

±10% UNIT 
CL= 50pf 

CL= 50pF 
RL;;; soon 

RL =soon 

Typ Max Min Max 

4.0 
4.0 

ns 

2.0 
2.0 

ns 

1.0 
4.0 

ns 

2.0 
2.0 

ns 

3.0 
3.0 

ns 

Waveform 1. Propagation Delay Clocks To Outputs And 
Clock Pulse Widths 

Waveform 2. Data And Select Set-up And Hold Times 

OEA, OEB v. v. OEA, OEB v. VM 

-IPZH)VM 
-IPHZ~ 

3.5V 

An or Bn 

_cVoH·0.3V 

An or Bn v. 
ov 

Waveform 3. 3-State Enable Time to HIGH Level And 
Disable Time From HIGH Level 

Waveform 4. 3-State Enable Time To LOW Level And 
Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predicatable output performance. 
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Signetics Logic Products 

Registered Transceivers 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 

VQLJT 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

lpLz closed 
lpzL closed 
All other open 

DEFINITIONS 

~7.0V 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to ZouT 

of pulse generators. 

February 1986 

Preliminary Specification 

7 4F2952, 7 4F2953 

AMP (V) 

--..j I-- ITHLiltl ITLH(t,)--1 1--

VM"" 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. Rate I Pulse Width I tTLH I tTHL 

74F 3.0V I 1 MHz I 500ns I 2.Sns I 2.Sns 

6 
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Signetics 

Logic Products 

FEATURES 
• 30.11 line driver 

• 160mA output drive capability in 
the LOW state 

• 67mA output drive capability in 
the HIGH state 

•High speed 

• Facilitates incident wave 
switching 

• 3nh lead inductance each on Vee 
and GND when both side pins 
are used 

DESCRIPTION 
The F3037 is a high current Line driver 
composed of four 2-input NANO gates. It 
has been designed to deal with the 
transmission line effects of PC boards 

FAST 74F3037 
30r2 Line Driver 
Quad 2-lnput NANO 30.Q Line Driver 
Product Specification 

~ 
TYPE 

TYPiCAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENi 
(TOTAL) 

74F3037 3.8ns 15mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGE 

Vee= SV ± 10%; TA= 0°C to +70°C 

Plastic DIP N74F3037N 
'-------------- ___ -1...........__ --------·----. ----------------~ 

NOTE: 
For information regarding devices processed to Military Specifications, see the Signetics Military Prod
ucts Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

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

HIGH/LOW HIGH/LOW 

A, B Data inputs 1.0/1.0 20µAI0.6mA 

y Data outputs 3350/266 67mA/160mA 

which appear when fast edge rates are NOTE: 
used. One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

The drive capability of the F3037 is 
67mA source and 160mA sink with a 
Vee as low as 4.5 volts. This guarantees 
incident wave switching with VoH not 
less than 2.0V and VOL not more than 

PIN CONFIGURATION 

January 4, 1985 

0.8V while driving impedances as low as 
30.11. This is applicable with any combi
nation of outputs using continuous duty. 

The propagation delay of the part is 
minimally affected by reflections 

LOGIC SYMBOL 

1~_J_ 
2~3 

7~}' 8~6 

10~ B y 9 
11 

6-726 

when terminated only by the TTL inputs 
of other devices. Performance may be 
improved by full or partial line termina
tion. 

LOGIC SYMBOL (IEEE/IEC) 

14 
16 & [> 15 

853-0021 76480 



Signetics Logic Products 

30.Q line Driver 

FUNCTION TABLE 

INPUTS 

A B 

L L 
L H 
H L 
H H 

H ~ HIGH voltage level 
L ~ LOW voltage level 

Product Specification 

FAST 74F3037 

OUTPUT 

y 

H 
H 
H 
L 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 320 mA 

TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH level input voltage 2.0 v 
V1L LOW level input voltage 0.8 v 
l1K Input clamp current -18 mA 

laH HIGH level output current -67 mA 

loL LOW level output current 160 mA 

TA Operating free-air temperature 0 70 ·c 

January 4, 1985 6-727 
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Signetlcs Logic Products Product Specification 

30.Q Line Driver FAST 74F3037 

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

74F3037 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vee= MIN, 
±10%Vcc 2.5 v 

loH=-45mA 
VoH HIGH-level output voltage V1L=MAX, ± 5%Vcc 2.7 3.4 v 

V1H= MIN 
loH1 = -67mA3 ±10%Vee 2.0 v 

Vee= MIN, loL = 100mA ±10%Vee .40 .55 v 
Vol LOW-level output voltage V1L=MAX, 

lol1 = 160mA 4 V1H= MIN ±10%Vee .80 v 
V1K Input clamp volta11e Vee= MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, V1=7.0V 100 µA input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, V1=0.5V -0.4 -0.6 mA 

lo 5 Vcc=MAX, Vo= 2.25V -60 -160 mA 

1 lccH 3.5 6.0 mA 
Ice Supply current (total) J iccL 

Vee=MAX 
27 40 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA = 25°C. 
3. loH1 is the current necessary to guarantee the LOW to HIGH transition in a 30!2 transmission line on the incident wave. 
4. lol1 is the current necessary to guarantee the HIGH to LOW transition in a 30.Q transmission line on the incident wave. 
5. lo is tested under conditions that produce current approximately one half of the true short-circuit output current (las). 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

74F3037 

TA= +25°C TA= o to +10°c 

PARAMETER TEST CONDITIONS Vee= +5.0V Vee= +5.0V ± 10% 
UNIT 

CL= 50pF C L=50pF 
RL=5oon RL=5oon 

Min Typ Max Min Max 

IPLH Propagation delay 
Waveform 1 

3.0 4.5 6.0 2.5 6.5 
IPHL A, B to Y 1.5 3.0 5.0 1.5 5.5 

ns 

I 
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Signetics Logic Products Product Specification 

30U Line Driver FAST 74F3037 

AC WAVEFORM 

NOTE: VM = 1.5V. 

Waveform 1. Propagation Delay for Inputs to Output 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit for Totem-Pole Outputs 

DEFINITIONS 
RL ~ Lo•.d resistor lo GND; see AC CHARACTERISTICS 

for value. 
CL = Load capacitanc~ includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rr = Termination re$iStance should be equal to Zour L of pulse generators. 

January 4, 1985 

AMP(V) 

f4-------•w---- ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY f------~--~----~--~----1 

Amplitude Rep. Rate Pulse Width 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 

6-729 
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Signetics 

Logic Products 

FEATURES 
• aon line driver 

• 160mA output drive capability 

•High speed 

FAST 7 4F3038 
30!"2 Line Driver 
Quad 2·1nput NANO 30.Q Line Driver (Open Collector) 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F3038 9.0ns 17mA 

• Facilitates incident wave ORDERING CODE 
switching ~---------------------------~ 

• 3nh lead inductance each on Vee PACKAGES COMMERCIAL RANGE 
and GND when both side pins Vee= sv ± 1o%; TA= o•c to +1o•c 
are used Plastic DIP N74F3038N 

DESCRIPTION 

The F3038 is a high current Open Col
lector Line Driver composed of four 2-
input NANO gates. 

It has been designed to deal with the 
transmission line effects of PC boards 
which appear when fast edge rates are 
used. 

The F3038 can sink 160mA with a Vee 
as low as 4.5V. This guarantees incident 
wave switching with VoL not more than 
a.av while driving impedances as low as 
30.11. This is applicable with any combi
nation of outputs using continuous duty. 

The AC specifications for the F3038 
were determined using the standard 

PIN CONFIGURATION 

January 4, 1985 

~-------~--------------------~ 
NOTE: 
For information regarding devices processed to Military Specifications, see the Signetics Military Prod
ucts Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

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

HIGH/LOW HIGH/LOW 

A, B Data inputs 1.0/1.0 20µA/0.6mA 

y Data outputs OC*/266 OC*/160mA 

NOTES: 
1. One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 
2. oc• - Open Collector 

Fast load for open collector parts of 
50pF capacitance, a 500.11 pull-up resis
tor and a 500.11 pull-down (See Test 
Circuit). 

Reducing the load resistors to 1 oo.n will 
decrease the T PLH propagation delay by 

LOGIC SYMBOL 

A 
14~y_16 
15~ 

1~!_ 
2~3 

7~A y 8 6 
8 

10~_y_g 
11~ 

6-730 

approximately 50% while increasing 
T PHL only slightly. The graph of Typical 
Propagation Delay vs Load Resistor 
shows a spline fit curve from four mea
sured data points; RL = 30.11, 
RL = 1 oo.n. RL = 300.11, and RL = 500.11. 

LOGIC SYMBOL (IEEE/IEC) 

& I> 
16 

853-0022 76480 



Signetics Logic Products 

30Q Line Driver 

FUNCTION TABLE 

INPUTS OUTPUT 

A B v 
L L H 
L H H 

L~----~--~--~--~ 
H =HIGH voltage level 
L = LOW voltage level 

Product Specification 

FAST 7 4F3038 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0_5 to +7.0 v 
V1N Input voltage -0_5 to +7.0 v 
l1N Input current -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 320 mA 

TA Operating free-air temperature range Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5_0 5.5 v 
V1H HIGH level input voltage 2.0 v 
V1L LOW level input voltage 0.8 v 
l1K Input clamp current -18 mA 

VoH HIGH level output voltage 4.5 v 
loL LOW level output current 160 mA 

TA Operating free-air temperature 0 70 ·c 

January 4, 1985 6-731 
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Signetics Logic Products Product Specification 

30r! Line Driver FAST 7 4F3038 

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

74F3038 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

loH HIGH-level output current Vcc".'MIN, V1L = MAX, V1H = MIN, VoH = MAX 250 µA 

Vcc=MIN, l loL = 100mA l ±10%Vcc ~55 v 
VoL LOW-level output voltage V1L =MAX, 

V1H= MIN l ioL1=160mA3 l ±10%Vcc .80 v 

V1K Input clamp voltage Vcc=MIN, 11 = l1K -0.73 -1.2 v 

11 
Input current at maximum 

Vee= MAX, Vi= 7.0V 5 100 µA 
input voltage 

l1H HIGH-level input current Vee= MAX, V, = 2.7V 1 20 µA 

l1L LOW-level input current Vee= MAX, v, = 0.5V -0.4 -0.6 mA 

1 iccH l V1N = GND 3.5 6.0 mA 
Ice Supply current (total) l Vee= MAX l 

lccL V1N =4.5V 30 40 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. AU typical values are at Vee= 5V, TA= 25°C. 
3. lol1 is the current necessary to guarantee the HIGH to LOW transition in a 30.Q transmission line on the incident wave. 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 

74F3038 

TA=+25°C TA= 0°c to +10°c 

PARAMETER TEST CONDITIONS 
Vee= +5.0V Vee=+ 5.0V ± 10% 

UNIT 
CL= 50pF CL= 50pF 
RL = 5oon RL= 5oon 

Min Typ Max Min Max 

tpLH Propaga1ion delay 
Waveform 1 

6.0 9.5 12.0 5.5 12.5 
tpHL A, B to Y 1.5 3.0 5.0 1.5 5.5 

ns 
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Signetics Logic Products 

30.Q Line Driver 

AC WAVEFORM 

NOTE: For all waveforms, VM = 1.5V 

Waveform 1. Propagation Delay For Input To Output 

TEST CIRCUIT AND WAVEFORMS 

vee 7.0V 

RL 

PULSE 
GENERATOR 

RT rl 
Test Circuit for Open Collector Outputs 

DEFINITIONS 
RL = Load resistor; see AC CHARACTERISTICS 

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

see AC CHARACTERISTICS for value. 
R1 =Termination resistance should be equal to Zour 

of pulse generators. 

January 4, 1985 

FAMILY 

74F 

6-733 

VM 

VM 

•rnu•n 
ITLH(lr) 

Product Specification 

FAST i 4F3038 

AC CHARACTERISTICS 

g.o r--r--i--r----,r--rctp-L-,H 

~ ;:: :====~==:==:y:L=::=~ 
~ s.o r--r--i--rL-,,--r-" 
:g 5.0 t--t-1 -r-,,,,!_--~t-f -r--< 

~ ::~ . ..d' 
0.. I -:i_ 'tPHL 

~:~ -1=_-r--- - -±_' 
0 100 200 300 400 500 600 

LOAD RESISTOR (OHMS) 

Typical Prop. Delay vs. Load Resistor 

•w AMP (VI 

ov 

ITLH(lr) 

ITHL(tt) 

AMP (V) 

tw ov 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude J Rep. Ratej Pulse Width J tTLH J tTHL 

3.0V J 1 MHz J 500ns J 2.5nsj 2.5ns 

-
6 
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Signetics 

Logic Products 

FEATURES 
• 30.Q iine driver 
• 160mA output drive capability in 

the LOW state 
• 67mA output drive capability in 

the HIGH state 
•High speed 
• Facilitates incident wave 

switching 
• 3nh lead inductance each on Vee 

and GND when both side pins 
are used 

DESCRIPTION 
The F3040 is a high current Line driver 
composed of two 2-lnput NANO gates. It 
has been designed to deal with the 
transmission line effects of PC boards 

FAST 7 4F3040 
Jon Line Driver 
Dual 4-lnput NANO 30.Q Line Driver 
Product Specification 

TYPICAL PRQPAGAT!ON 
DELAY 

74F3040 3.7ns 

ORDERING CODE 

NOTE: 

(TOTAL) 

7.5mA 

For information regarding devices processed to Military Specifications, see the Signetics Military Prod
ucts Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

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

HIGH/LOW HIGH/LOW 

A,B,C,D 
r--

Data inputs 1.0/1.0 20µA/0.6mA 

y Data outputs 3350/266 67mA/160mA 
~-

which appear when fast edge rates are NOTE: 
used. One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 

The drive capability of the F3040 is 
67mA source and 160mA sink with a 
Vee as low as 4.5V. This guarantees 
incidont wave switching with VoH not 
less than 2.0V and VOL not more than 

PIN CONFIGURATION 

January 4, 1985 

0.8V while driving impedances as low as 
30S1. This is applicable with any combi
nation of outputs using continuous duty. 

The propagation delay of the part is 
minimally affected by reflections when 

LOGIC SYMBOL 

··~ 15 B y 3 
1 c 
2 0 

7~ 8 8 v 
10 c 6 

11 0 

6-734 

terminated only by the TTL inputs of 
other devices. Performance may be im
proved by full or partial line termination. 

LOGIC SYMBOL (IEEE/IEC) 

&t> 

11 
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Signetics Logic Products 

30.Q Line Driver 

FUNCTION TABLE 

INPUT 

A B c 
L x x 
x L x 
x x L 
x x x 
H H H 

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

D 

x 
x 
x 
L 
H 

Product Specification 

FAST 7 4F3040 

OUTPUT 

y 

H 
H 
H 
H 
L 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
louT Current applied to output in LOW output state 320 mA 

TA Operating free-air temperature range Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

laH HIGH-level output current -67 mA 

loL LOW-level output current 160 mA 

TA Operating free-air temperature 0 70 oc 

January 4, 1985 6-735 
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Signetics Logic Products Product Spe<:;ttication 

30.Q Line Driver FAST 7 4F3040 

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

74F3040 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ2 Max 

Vce=MIN, loH =-45mA ± 10%Vcc 2.5 v 
VoH HIGH-level output voltage V1L =MAX, 

loH1 = -67mA3 V1H= MIN ± 5%Vec 2.7 3.4 v 

r~OL Vee= MIN, loL = 100mA ± 10%Vee .4 .55 v 
LOW-level output voltage V1L= MAX, 

lou = 160mA4 V1H= MIN ±10%Vee .8 v 

r~·-~ .... Vee= MIN, 11 = l1K -0.73 -1.2 v 
1 Input current at maximum 

Vee=MAX. V1=7.0V 5 100 µA 1 input voltage 
"-- - -------

1-~--
HIGH-level input current Vee=MAX, V1=2.7V 1 20 µA 

LOW-level input current Vee= MAX, V1=0.5V -0.4 -0.6 mA 

:· io5 Vee= MAX. Vo= 2.25V -60 -160 mA 
·---··-- ··-·-- l leeH ; 2.0 4.0 mA 

Vee= MAX r-· 
leeL 14 20 mA 

Supply current (total) l 
""·-·-- -------------· ·----~- c_ 

,·:onditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
1.~·piGa! ·la!,.ics are at Vee = 5V, TA = 25°C. 

i': th~; r.ummt necessary to guarantee the LOW to HIGH transition in a 30.Q transmission line on the incident wave. 
;,; tho curn'}r;t necessary to guarantee the the HIGH to LOW transition in a 30.Q transmission line on the incident wave. 
~~~:·'!•?d 1..n1der conditions that produce current approximately one half of the true short-circuit output current Uos). 

,, 'J.cCTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 

App Note 202, "Testing and Specifying FAST Logic.") 
... --··----·-···---·----

74F3040 
I-· 

TA= +25°C TA= o·c to +10 

PARAMETER "TEST CONDITIONS 
Vee= +5.0V 
CL= 50pF 

Vee= +5.0V ± 1 
CL= 50pF 

·c 
0% 

UNIT 

i 
I •. 

l _____ _ lrt.H 
IPHL 

January 4, 1985 

Propagation delay 
Waveform 1 

A,B,C,DtoY 

6-736 

RL=soon 

Min Typ Max 

2.5 4.5 6.5 
1.0 2.5 4.5 

RL= soon 

Min 

2.5 
1.0 

Ma x 

7. 
5, 

.. 

0 
0 

ns 



Signetics Logic Products Product Specification 

30.Q Line Driver FAST 74F3040 

AC WAVEFORM 

NOTE: For all waveforms, VM = 1.5V. 
Waveform 1. Propagation Delays for Inputs to Output 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit for Totem-Pole Outputs 

DEFINITIONS 
RL = Load resistor to GND; see AC CHARACTERISTICS 

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

see AC CHARACTERISTICS for value. 
Ar =Termination resistance should be equal to Zour 

of pulse generators. 

January 4, 1985 

o-------tw------. AMP(V) 

i-------•w------i ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Rate J Pulse Width} ITLH J tTHL 

74F 3.0V J 1 MHz J 500ns J 2.5ns J 2.5ns 

6-737 
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Signetics 

Logic Products 

FEATURES 
• High Impedance NPN base inputs 

for reduced loading (20µA in 
HIGH and LOW states) 

• Ideal for applications which 
require high output drive and 
minimal bus loading 

• Octal bus interface 
• 'F30240A Inverting 

'F30244A Non-Inverting 
• Open-Collector outputs sink 

160mA 

• 160mA loL ideal for low 
Impedance applications and 
transmission line effects with 
impedance as low as aon 

• Multiple side pins are used for 
Vee and GND to reduce lead 
inductance (improves speed and 
noise immunity) 

• 24 pin Slim DIP package 

PIN CONFIGURATION 

'F30240A 

February 1986 

FAST 7 4F30240A, 
74F30244A 
30il Line Drivers 
Preliminary Specification 

'F30240A Octal 30.Q Line Driver With Enable, INV 
(Open Collector) 
'F30244A Octal 30S1 Line Driver With Enable, NINV 
(Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F30240A 9.Sns 62.SmA 

74F30244A 10.Sns 69mA 

ORDERING CODE 

COMMERCIAL RANGE PACKAGES 
Vee= sv ± 10%; TA= o•c to +10°c 

Plastic DIP N74F30240AN, N74F30244AN 

NOTE: 
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 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

~D1 Data inputs 1.0/0.033 20µA/20µA 

OE0,0E1 
Output enable inputs (active 

1.0/0.033 20µA/20µA LOW) 

~--07 Data outputs (OC*)' F30240A OC*/266.7 OC*/160mA 

Oo-01 Data outputs (OC*)' F30244A OC*/266.7 OC*/160mA 

NOTES: 
1. One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 
2. OC' = Open Collector 

LOGIC SYMBOL 

'F30240A 

242322 2116151413 

20· OE0 
17 OE1 

'F30240A 

12349101112 

6-738 

LOGIC SYMBOL (IEEE/IEC) 

20 

17 
EN1 

EN2 

'F30240A 



Signetics Logic Products 

30.Q Line Drivers 

PIN CONFIGURATION 

'F30244A 

DESCRIPTION 
The 'F30240A/' F30244A are high current 
Open Collector Octal Buffers composed of 
eight inverters. 

The 'F30240A has inverting data paths and 
the 'F30244A has non-inverting paths. Each 
device has eight inverters with two Output 
Enables (OE0, OE1) each controlling four 
outputs. Both drivers are designed to deal 
with the low impedance transmission line 
effects found on printed circuit boards when 
fast edge rates are used. 

The 160mA loL provides ample power to 
achieve TIL switching voltages on the inci
dent wave. 

February 1986 

LOGIC SYMBOL 

'F30244A 

2423222116151413 

20 
17 

oe,, 
OE1 

'F30244A 

12349101112 

FUNCTION TABLE 

INPUTS 

OEn 
L 
L 
H 

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

Dn 
L 
H 
x 

6-739 

Preliminary Specification 

FAST 7 4F30240A, 7 4F30244A 

LOGIC SYMBOL (IEEE/IEC) 

'F30240A 

On 
H 
L 

OFF 

20 

17 

'F30244A 

EN1 

EN2 

OUTPUTS 

'F30244A 

On 
L 
H 

OFF 
6 



Signetics Logic Products Preliminary Specification 

30!"2 Line Drivers FAST 7 4F30240A, 7 4F30244A 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
!1N Input current -30 iO +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee v 
lour Current applied to output in LOW output state 320 mA 

TA Operating free-air temperature range Oto 70 'C 

RECOMMENDED OPERATING CONDITIONS 

74F 
PARAMETER UNIT 

Min Typ Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

VoH HIGH-level output voltage 4.5 v 
loL LOW-level output current 160 mA 

TA Operating free-air temperature 0 70 'C 

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

74F30240A 

PARAMETER TEST CONDITIONS1 74F30244A Unit 

' ' Min Typ2 Max 

ioH HIGH.,,level output current Vee= MIN, V1L = MAX,V1H = MIN,VoH =MAX 250 µA 

' Vee= MIN, l loL= 100mA l±10%Vcc .55 
Vm LOW-level output voltage V1L =MAX, J 10L1=160mA3 I±5%Vcc V1H=MIN .80 

v 

v 

V1K Input clamp voltage Vee= MIN, 11 = l1K I -0.73 -1.2 v 
11 Input current at maximum Vee ,;-o:ov1 V1 = 1.ov 100 

input voltage ': 
µA 

l1H HIGH-level input current V cc = MAX', ;\11 = 2.7V . 1 20 µA 

LOW-level input current Vee= MAX, V1 = 0.5V \ -1 -.. -20 µA 

mA l'F30240A J_ 
Ice Supply current (total) l Vee= MAX l 

'F30244A 60 

62.5 

NOTES: df I 
1. For cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under. recommended operating cond1t1ons for the apphcable type. 
2. All typical values are at Vee= 5V, TA = 25'C. 
3. loL1 is the current necessary to guarantee the HIGH to LOW transition in a 30.Q transmission line on the incident wave. 

mA 
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30.Q Line Drivers FAST 7 4F30240A, 7 4F30244A 

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

7 4F30240A, 7 4F30244A 

TA=+2S°C TA= 0°C to +70°C 

PARAMETER 
TEST Vee= +S.OV Vee= +s.ov ± 10% 

UNIT 
CONDITIONS CL= SOpF CL= SOpF 

RL =soon RL= soon 

Min Typ Max Min Max 

tPLH Propagation delay . 
'F30240A Waveform 2 

9.5 
tPHL Dn to On 9.5 

tPLH Propagation delay 
'F30244A Waveform 1 

10.5 
tpHL Dn to On 10.5 

tPLH Propagation delay 
Waveform 1, 2 

10.0 
tPHL OE to On. On 10.0 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

Waveform 1. Propagation Delay For Data To Output Waveform 2. Propagation Delay For Data To Output 
NOTE: For all waveforms, VM = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vcc 7.0V 

Test Circuit For Open Collector Outputs 

DEFINITIONS 
R, - Load resistor; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
R1 = Termination resistance should be equal to Zour 

of pulse generators. 
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i-------tw------i AMP(VJ 

i-------tw------i ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Ratel Pulse Width l tTLH l trHL 

74F 3.0V l 1 MHz l 500ns l 2.5ns l 2.5ns 

6-741 

ns 
ns 

ns 
ns 

ns 
ns 
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Logic Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in 
HIGH and LOW states) 

• Ideal for applications which 
require high output drive and 
minimal bus loading 

• Octal bidirectional bus Interface 
• 'F30245 Non-inverting 

'F30640 Inverting 
• Choice of outputs Open 

Collectors (Ao - A7) and 3-States 
(Bo-87) 

• Open-Collector outputs sink 
160mA 

• 160mA loL ideal for low 
impedance applications and 
transmission line effects with 
impedance as low as 30!2. 

• 3-State outputs sink 20mA 
• Multiple side pins are used for 

Vee and GND to reduce lead 
inductance (improves speed and 
noise immunity) 

• 24 pin Slim DIP package 

PIN CONFIGURATION 

'F30245A 

February 1986 

.... FAST 7 4F30245A, 
74F30640A 
Transceivers 
Preliminary Specification 

'F30245A Octal Transceivers, NINV (Open Collector With 
Enable + 3-State) 
'F30640A Octal Transceivers, INV (Open Collector With 
Enable + 3-State) 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F30245A 10.Sns 110mA 

74F30640A 9.5ns 100mA 

ORDERING CODE 

COMMERCIAL RANGE PACKAGES Vee= sv ± 10%; TA= o·c to +10°c 
Plastic DIP N74F30245AN, N74F30640AN 

NOTE: 
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 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

Ao-A7 Data inputs 1.0/1.0 20µA/0.6mA 

80-81 Data inputs 1.0/0.033 20µA/20µA 

OE Output enable input (active LOW) 1.0/0.033 20µA/20µA 

T/R Transmit/.receive input 1.0/0.033 20µA/20µA 

Ao-A7 Data outputs (OC') OC*/266.7 OC*/16mA 

80-81 Data outputs (3-state) 150/40 3mA/24mA 

NOTES: 
1. One (1.0) FAST Unit Load is defined as: 20µA in the HIGH state and 0.6mA in the LOW state. 
2. OC' = Open Collector 

LOGIC SYMBOL 

20 
17 

'F30245A 

2423222116151413 

T/R 
OE 

'F30245A 

6-742 

LOGIC SYMBOL (IEEE/IEC) 

'F30245A 

17 G3 

3EN1 

20 3EN2 

24 

23 

22 

21 

16 

10 15 

11 14 

12 13 



Signetics Logic Products 

Transceivers 

PIN CONFIGURATION 

'F30640A 

Ao 

A, 

A, 

TIA 

Vee 

Vee 

6E 

A, 

85 •s ., 
87 •, 

DESCRIPTION 
The 'F30245/'F30640 are high current Octal 
Transceivers. 

The 'F30245A has non-inverting data paths 
and the 'F30640A has inverting paths. The A 
outputs are open collectors with 160mA IOL 
while the B outputs are 3-States with 20mA 
loL· Both transceivers are designed to deal 
with the low impedance transmission line 
effects found on printed circuit boards when 
fast edge rates are used. 

The 160mA loL provides ample power to 
achieve TTL switching voltages on the inci
dent wave. 

February 1986 

LOGIC SYMBOL 

20 
17 

FUNCTION TABLE 

INPUTS 

H 

H 

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

6-743 

Preliminary Specificotion 

FAST 7 4F30245A, 7 4F30640A 

24 

22 

21 

16 

15 

14 

13 

INPUTS/OUTPUTS 

'F30245A 'F30604A 

6 
Ari Bn 

------+-----
An Bn 

A~ B Inputs 
-------------/ 

Inputs 

Inputs B ~A 

z z z 



Signetics Logic Products Preliminary Specification 

Transceivers FAST 7 4F30245A, 7 4F30640A 

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

PARAMETER 74F UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
!1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 

Current applied to output l Ao-A7 320 mA 
lauT in LOW output state 80-87 48 mA 

TA Operating free-air temperature range o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

7 4F30245A, 7 4F30640A 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

VaH HIGH-level output voltage Ao-A7 4.5 v 
laH HIGH-level output current Bo-87 -3 mA 

lal LOW-level output current Ao-A7 160 mA 

80-87 24 mA 

TA Operating free-air temperature 0 70 ·c 
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Transceivers FAST 7 4F30245A, 7 4F30640A 
---------------------------··-~-- .. ·------·------·~·--' 

DC ELECTRICAL CHARACTERISTICS except for Ao - A7 (Over recornr11errdRd op8ratirrg free air ternp8ra••i. p 

otherwise noted.) 
I 

PARAMETER TEST CONDITIONS1 

74F30245A, 74F3064DI>. ' 
except for Ao - A, ' 

;~~~-~yp2 M3,c 

2.4 . 
Vm1 HIGH-level output voltage 

2.7 3.4 ·1 \f 

VoL LOW-level output voltage 
Vee~ MIN, 
V1L ~MAX, 
V1H ~MIN 

loL ~ 24mA 
±5%Vcc 

0.35 

0.35 

-0.73 

-:-:H-- ~ .. J 

1-------------~·--·---·- --------~-----~------; 

Input clamp voltage Vee~ MIN, 11 ~ l1K 

Input current at rnaxir1·1um T /Fl,OE Vee~ O.OV, v, ~ 7.0V 

input voltage Bo - s7 Vee~ 5.5V, v, ~ 5.5V 

l1H HIGH-level input current T!Fi,OE Vee~ MAX, v, ~ 2.7V 
----

NOTES: 

.I. 
.• 1.2 I 

100 1-
1:0-r-;1A 
2(; r-~\ 

-i --20 µf\ 

-70 

-15(; 

1. For conditions shown as MIN or MAX, use tt10 a~propriate value specified under recornmended operating conditions for the applicab1e typ" 
2. All typical values are at Vee= 5V, TA= 25°C. 

·1 

3. Not more than one output should be shorted at a tirne. r:or testing 105, the use of high-speed test apparatus and/or sample-and"hold techniques arE· 1r, 

order to minimize internal heating and more accu1ateiy reflect operational values. Ott1erwise, prolonged st1orting of a HIGH output may raise the ch,µ tbnl~)EVi:i.,.'-. 
well above normal and thereby cause invalid rearlin~r rn other parameter tests. In any sequence of parameter tests, lcs tf'sts should be rf )11:·12d ' 

DC ELECTRICAL CHARACTERISTICS for Ao -A7 only (Over recommended operating free-air temperai:"c '"•:;-; 
otherwise note'.J.) 

l1H 

l1L 

NOTES: 
1. 
2. 

3. '~~i_ 1 i<> 

PARAMETER 

HIGH-level output current 

LOW-level output voltage 

Input clamp voltage 

Input current at maximum 
input voltage 

HIGH-level input current 

LQW .. !cvel input current 

TEST COMD!l IONS1 

Vee~ MIN, 1, ~ lrK 

Jee~ O.OV, v, ~ 7.0V 

Vee = MAX, V1 = 2 IV 

v, 

_,)\,",,/ 

6-'146 

tn.-111srn:3~:!c:· 

74F30245A (Ao ·A;) 
74F30640A (An A, 1 

Min Typz 

... (J.i'8 



Signetics Logic Products Preliminary Specification 

Transceivers FAST 7 4F30245A, 7 4F30640A 

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

74F30245A 

PARAMETER TEST CONDITIONS1 74F30640A UNIT 

Min Typ2 Max 

lccH 
1---1 

95 mA 

'F30245 lccL 
1---1 

Vee~ MAX 120 mA 

Ice Supply current lccz 110 mA 

(total) lccH 85 mA 
r----1 

'F30640 lccL Vee~ MAX 110 mA 
r----1 

lccz 100 mA 

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

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

7 4F30245, 7 4F30640 

TA= +25°C TA= 0°C to +70°C 

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

UNIT 
CONDITIONS CL= 50pF CL= 50pF 

RL= 500!1 RL= 500!1 

Min Typ Max Min Max 

IPLH Propagation delay 
'F30245A Waveform 1 

ns 
tPHL An, Bn to Bn, An ns 

tPLH Propagation delay 
'F30640A Waveform 1 

ns 
tPHL An, Bn to Bn, An ns 

tPLH Propagation delay 
An Outputs Waveform 1, 2 

10.0 
tPHL OE to An 10.0 

ns 

tpZH Output enable time 
Bn Outputs 

Waveform 3 
tpzL from HIGH or LOW Waveform 4 

ns 

tpHz Output disable time 
Bn Outputs 

Waveform 3 
tpLz to HIGH or LOW Waveform 4 

ns 
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Transceivers FAST 7 4F30245A, 7 4F30640A 

AC WAVEFORMS 

OE, An, Bn 

Bn, An 

Waveform 1. Propagation Delay For Data To Output Waveform 2. Propagation Delay For Data To Output 

OE VM v. OE v. v. 

_,""} - le<z ~H-0.3V 
3.5V 

An, Bn An, Bn v. . v. 
OV 

Waveform 3. 3-State Enable Time To HIGH Level 
And Disable Time From HIGH Level 

Waveform 4. 3-State Enable Time To LOW Level 
And Disable Time From LOW Level 

NOTE: For all waveforms, VM = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

vee 

R, 

R, 

Test Circuit For 3-State And Open 
Collector (OC) Outputs 

SWITCH POSITION 

TEST 

trLz, tpzL 
oc 
All other 

DEFINITIONS 

sw1T~H1 
closed 
closed 
open 

'L..o1.ov 

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

see AC CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to ZouT 

of pulse generators. 
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74F 
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VM = 1.5V 

Input Pulse Definitions 

INPUT PULSE REQUIREMENTS 

Amplitude 

3.0V 

Rep. Rate Pulse Width 

1MHz 
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Signetics 

Logic Products 

INTRODUCTION 
FAST™ is a second generation 
Schottky logic family that utilizes ad
vanced oxide-isolation techniques to in
crease the speed and decrease the 
power dissipation beyond the levels 
achievable with conventional junction
isolated families. The improved perfor
mance of the family is exhibited in two 
ways - first, the speed and power char
acteristics of the devices are improved, 
and second, the conditions under which 
speed and power are specified are much 
tighter. For instance, LS and S TTL 
families offer AC limits only at a nominal 
+5.00V Vee supply voltage and at room 
temperature, 25°C. By contrast, FAST 
guarantees improved AC performance 
and specifies that performance over a 
supply variation of + 5.00V ± 5% and at 
temperatures from 0° to 70°C. Thus the 
designer no longer needs to derate his 
propagation delays from the data sheet 
limits to compensate for speed degrada
tion over the temperature range. 

With every advance of this magnitude, 
there arise new considerations that must 
be kept in mind both by the system 
designer and the user setting up test 
procedures. FAST is no exception, and it 
is these considerations that will be ad
dressed in this application note. This 
paper represents an attempt to describe 
the way the FAST logic parts are speci
fied, why they are spec'd in the way they 
are, and how the parts may be tested in 
the qualification lab and at incoming 
inspection to verify their performance. 

THE FAST DATA SHEET 
PHILOSOPHY 
Signetics FAST data sheets have been 
configured with an eye to quick useabili
ty ... they are self contained and should 
require no reference to other sections 
for information. The typical propagation 
delays listed at the top of the page are 
the average between tPLH and tPHL for 
the most significant data path through 
the part. In the case of clocked products, 

AN202 
Testing And Specifying FAST 
Logic 
Application Note 

this is sometimes the max frequency of 
operation, but in any event this number 
is a 5.00V - 25°C typical specification. 
The Ice typical current shown in that 
same specification block is the average 
current (in the case of a gate, this will be 
the average of the lecH and leeL cur
rents) at room temperature and 
Vee= 5.00V. It represents the total cur
rent through the package, not the cur· 
rent through individual functions. 

Other considerations are the Fanout 
And Loading tables. Some manufactur
ers relate these numbers in terms of 
7 400 gate loads ... Signetics feels that 
FAST is unlikely to be mixed with other 
logic families and so gives the loading 
factors in terms of FAST unit loads. A 
FAST unit load is defined to be 0.6mA in 
the LOW state and 20µA in the HIGH 
state. Thus in the case of the 7 4FOO 
gate, the inputs are specified as 1 Ful 
(FAST unit load) each ... the outputs 
need a little explanation. The standard 
FAST output is specified with an loL sink 
current of 20mA and an loH of -1.0mA. 
Thus the fanout of this gate in the LOW 
state is 20mA/0.6mA or 33 FAST unit 
loads. In the HIGH state the fanout is 
1 mA/20µA or 50 FAST unit loads. In 
each case, the Fanout and Loading 
Table on the Signetics data sheets 
states the HIGH/LOW fanout numbers ... 
thus the 7 4FOO output fanout is specified 
as 50/33 Ful. 

ABSOLUTE MAXIMUM RATINGS 
The Absolute Maximum Ratings table 
carries the maximum limits to which the 
part can be subjected without damaging 
it ... there is no implication that the part 
will function at these extreme conditions. 
Thus, specifications such as the most 
negative voltage that may be applied to 
the outputs only 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 - it is difficult 
to imagine the meaning of the term 

"functionality" WHILE that voltage is 
applied to the output. 

Input voltage and output voltage specs 
in this table reflect the device break
down voltages in the positive direction 
( + 7.0V) and the effect of the clamping 
diodes in the negative direction (-0.5V). 

RECOMMENDED OPERATING 
CONDITIONS 
The Recommended Operating Condi
tions table has a dual-purpose. In one 
sense, it sets some environmental con
ditions (operating free-air temperature), 
and in another, it sets the conditions 
under which the limits set forth in the DC 
Electrical Characteristics 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 
conditions Signetics uses to test the 
parts and guarantee that they will then 
meet the limits set forth in the DC and 
AC Electrical Characteristics Tables. 

Some care must be used in interpreting 
the numbers in this table. Signetics feels 
strongly that the specifications set forth 
in a data sheet should reflect as accu
rately as possible the operation of the 
part in an actual system. In particular, 
the input threshold values of V1H and V1L 
can be tested by the user with paramet
ric test equipment ... if VrH and VrL are 
applied to the inputs, the outputs will be 
at the voltages guaranteed by the DC 
Electrical Characteristics table providing 
that there is adequate grounding and the 
input voltages are free from noise, other
wise a guardbanded VrH and VrL should 
be used, ie., 2.5V instead of 2.0V and 
.5V instead of .BY. There is a tendency 
on the part of some users to use VrH and 
VrL as conditions applied to the inputs to 
test the part for functionality in a "truth
table exerciser" mode. This frequently 
causes problems because of tile noise 
present at the test head of automated 
test equipment. Parametric tests, such 
as those used for the output levels under 

™FAST is a trademark of Fairchild Camera and Instrument Corporation. 
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Testing And Specifying FAST Logic 

the V1H and V1L 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. (This is not 
the case with clocked or enabled parts and 
poor or moderate fixturing may induce oscilla
tions or severe ground bounce if noise is 
present.) But in functionality testing, the out~ 
puts are examined much faster, before the 
noise on the inputs has settled out and the 
part has assumed its final and correct output 
state. Since these are unloaded outputs, 
having faster edge rates, this causes more 
noise. If the outputs are loaded, the 50pF per 
output pin can cause substantial ground 
bounce. Thus V1H and V1L should never be 
used in testing the functionality of any TTL 
part including FAST. For these types of tests 
input voltages of + 4.5V and O.OV should be 
used for the HIGH and LOW states respec
tively. 

In no way does this imply that the devices are 
noise sensitive in the final system. The use of 
"flard" HIGHs and LOWs during functional 
testing is done primarily to (1) reduce the 
effects of the large amounts of noise typically 
present at the test heads of automaied test 
equipment with cables that may at times 
reach several feet and (2) deal with testing 
parts exhibiting fast edge rates and 50pF per 
outpin pin. The situation in a system on a PC 
board is less severe than in a noisy produc
tion environment. 

DC ELECTRICAL 
CHARACTERISTICS 
This table reflects the DC limits used by 
Signetics during its testing operations and 
conducted under the conditions set forth 
under the Recommended Operating Condi
tions table. v 0H, for example, is guaranteed 
to be no less than 2. 7V wl1en tested wiltl 
Vee~ +4.75V, V1H ~ 2.0V, V1L ~ 0.SV, across 
the temperature range from 0° to ?0°C, and 
with an output current of loH ~ ·-1.0mA. In 
this table, one sees the heritage of the 
original junction-isolated Schottky family ... 
Vol= 0.5V at loL = 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 Vee depending on 
the state. The ability of the output to do that is 
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determined by its output impedance. The 
lower half of the output stage is a very low 
impedance transistor which can effectively 
pull the noise source down. Because of the 
higher impedance of the upper stage of the 
output .. it is not as effective in shunting the 
noise energy to Vee. so that an extra 0.4V of 
noise immunity in the H!GH .state compen~ 
sates for the higher impedance. The result is 
a nice balance of sink and drive current 
capabilities with the optimum amount of noise 
immunity in both states. 

Ii. the maximum input current at maximum 
input voltage, is a measure of the input 
leakage current at the guaranteed minimum 
input breakdown voltage of 7.0V. Although 
some users consider this to be a test of the 
input breakdown itself, that voltage is typically 
over 15V. At room temperature, this leakage 
current should be less than 1 OµA. (This is not 
the case with NPN input designed parts.) 

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 spec have totally changed. Originally los 
was an attempt to reassure the user that if a 
stray oscilloscope probe accidentally shorted 
an output to ground the device would not be 
damaged. In this manner, an extremely long 
time was associated with the los test. Howev
er, thermally induced malfunctions could oc
cur after several seconds of sustained test. 
Over a period of time, los became a measure 
of the ability of an output to d1arge 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 VoH· At the instant that the 
output switches, the line capacitance looks 
like a short to ground. los is the current 
demanded by the capacitive load as the 
voltage begins to rise and the demand de
creases. The full value of 108 need only be 
supplied for a few hundred microseconds at 
most, even with 1.0µFd of line capacitance 
tied to the output, a load that is unrealistically 
high by several orders of magnitude. 

The effect of a large los surge through the 
relatively small transistors that make up the 
upper part of the output stage is not serious, 
AS LONG AS THAT CURRENT IS LIMITED 
TO A SHORT DURATION. If the hard short is 
allowed to remain, the full los current will flow 
through that output state and may cause 
functional failure or damage to the structure. 
A test induced failure may occur if the los test 
time is excessive. As long as the los condi
tion 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 
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seen, this is considerably longer than U1e time 
of the effective current surge that must be 
supplied by the device in the case of charging 
line capacitance. The Signetics data sheet 
limits for los reflect the conditions that the 
part will see in the system -· full los spikes 
for extremely short periods of time. Problems 
cou!d occur if slow test equipment or test 
methods ground an output for too long a time 
causing functional failure or damage. 

AC TESTING 
FAST data sheets carry several types of AC 
information. The AC Characteristics table 
contains the guaranteed limits when tested 
under the conditions set forth under the AC 
Test Circuits And Waveforms. In some cases, 
the test conditions are further defined by the 
AC Set-up Conditions - this is generally the 
case with counters and flip-flops where set
up and hold times are involved. ;\II of the AC 
Characteristics are guaranteed with 50 pF 
load capacitances and with the fewest num
ber possible of outputs switching, depending 
upon the functionality of the device. One of 
the sets of limits is spec'd at 25°C and 
+ 5.00V Vee-· these relate closely to the 
standard Schottky specs which are under 
similar conditions but use only 15pF load 
capacitances. While these numbers are con
venient for comparing the two families, keep 
in mind that using full 50pF loads with the 
Schottky devices would add several nanosec
onds to their propagation delays. These num
bers are ideal for checking out test jigs and 
correlating data since they do not involve 
temperature or supply voltage spreads. For 
system design, full specifications are included 
that include temperature and supply voltage 
variations -- in one case tt1e military rango;; 
and in the other, the commercial ranges. 

AC TEST JIGS AND SET-UPS 
Each FAST data sheet spells out the test 
circuit used to check AC performance, the 
waveforms, measurement points, rep rate, 
test loads, etc. But these are only the quantifi
able variables involved in this testing. There is 
another more complex side to the issue -
test jigs and equipment set·ups. 

To get an appreciation for the problems 
involved in testing FAST, consider these 
facts. The output rise and fall times on FAST 
outputs are very sharp. Translating these 
edge rates into the effective sine wave equiv
alents generates frequencies on the order of 
several hundred MHz. At these frequencies, 
attention to RF phenomena is required. 

Because of theso RF frequencies, it is neces
sary to havu an J\C test jig that has minimal 
modifying effect 
WC:V8ilOl'ITlS. T 0 
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structed properly. The following items are key 
in dealing with AC jig construction. 

BYPASSING CAPACITORS 
Signetics uses high quality capacitors that 
have good RF qualities to decouple the 
power supply lines on the test jig, right at the 
Vee pin to the ground plane. Four capacitors 
with absolute minimum lead length are used. 
Microwave chip capacitors are recom
mended. (Note: In some sensitive test envi
ronments it is advisable to decouple the Vee, 
as well as bypass. This is done by passing the 
Vee through a wire wrapped around a ferrite 
core 6 - 8 times. The inductor created helps 
decouple the noise from Vee and reduces 
dramatically, the tendency for feedback oscil
lations through the Vee and ground current 
loop. This is a key problem on clocked parts 
since the ground bounce created by the fast 
edge rates and high currents will effect Vee 
and ground substantially and thereby effect 
internal thresholds.) These are one each, 
1 OµFd dipped tantalum, 0.1 µFd dipped tanta
lum or chip, .001 µFd chip and 1 OOpF chip. 

GROUNDING 
One of the biggest contributors to waveform 
degradation is improper grounding. In refer
ence to the test jig, the grounding is best 
done with one or more large ground planes 
that are directly connected to the ground pin 
of the test socket. The Signetics AC Test 
Jigs, both DIP and SO styles, are constructed 
as a four layer PC board with the 2 internal 
layers as ground planes. Ground planes are 
also interdigitated between all signal lines to 
decrease crosstalk. There are holes drilled in 
these and they are plated through to connect 
with the internal 2 layers and the top and 
bottom layers. See Figure 3 to see the 
interdigitated ground planes on the PCB lay
out of the SO jig. This grounding scheme has 
been used with great success in 1 Ok and 
1 OOk ECL fixturing. The board is laid out so 
that the characteristic impedance of the sig
nal lines is 50n. This is done by using 
industry standard stripline techniques. The 
ground plane also passes down through the 
center of the part on the bottom side of the 
board and ground pin is soldered to it using 
copper wire to connect the pin and the 
ground plane. On the top side of the board, 
the V cc plane goes through the center of the 
part too, and connects to the Vee pin in like 
manner as the ground pin. See Figure 1. The 
bypass capacitors are attached on the bot
tomside to the Vee pin from the ground plane, 
see Figure 1. As the Vee is brought on board, 
the Vee wire is wrapped around a Y2 inch 
ferrite core, 6 - 8 times, then makes connec
tion with the V cc plane on the top side. 

February 1986 

-

Figure 

J1(1NPUTONLV) 50pFC1 
J2 (TRI-STATE) :-------------

5002 R2 50QR3 

' ' 
.l'!!i!'!jliliil 

~aartOM 
liSS:l:ISIDE •

PAD lllTOPSIDE 
(BOrHSIDES) 

ll!IlllGROUND 

Figure 2a. FAST AC Test Fixture - Board Layout 

INTERCONNECTS 
The next concern is getting the input signal to 
th<:> part and the output signal to the measure
ment system. As stated before, the Signetics 
jig is laid out for a 50n characteristic imped
ance. We recommend that the user maintain 
a 5on environment for the input signal as 
close as possible to the input pin and then 
terminate in son. On our jig, we terminate 
with a son chip resistor. The signal is brought 
on board through an SMB connector to the 
son trace on the top side of the board. The 
signal is terminated by the chip resistor, R3, 
see Figure 2a and 2b. The signal proceeds to 
the DUT pin, a distance of about .S inches, 
through Jumper 1 (in the Input Only position), 
and the rest of the trace. The same pin on the 
opposite side of the board has a 4SOn chip 
resistor soldered to it. The other side of this 
resistor, R1, is soldered to a son trace on the 
bottom side of the board that runs to an SMB 
connector on the edge of the jig. This con
nects to the son input of the Sampling 
Oscilloscope. This 450n resistor in series 
with the son input of the scope creates a 1 OX 
divided soon probe for the scope and pro
vides impedance matching for the scope. See 
Figure 2b. This circuit also doubles as the 
resistive portion of the FAST AC Output Load 
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and thereby allows the output to be sensed in 
the same fashion. When the input is not used 
for a signal or generator input, the line may be 
switched to one of three voltage sources, 
Vs 1 - Vs 3, by the use of a DIP switch on 
each pin. It may also be left open and then 
the son pull-down resistor that is used for an 
input terminator, pulls the line to ground and 
can be used as a hard low level. See Figure 
2b. This scheme eliminates excessive cabling 
to each input to provide static input levels and 
thereby reduces parasitic inductances and 
crosstalk. It also eliminates the need for bulky 
and sometimes unreliable high impedance 
probes by using the son input of the Sam
pling Scope. With the designed-in flexibility of 
Jumper 1 and Jumper 2, and the selectable 
nature of Vee and Ground pin designations, 
one can configure this board for any V cc and 
Ground pin designations, select which pins 
are outputs or inputs and even provide the 
proper pull-up for 3-state outputs. This makes 
the board entirely universal for designated 
Vee/Ground configurations. To explain this, 
the output of the device is connected tci its 
capacitive load by Jumper 1 in the Output 
Only pcsition. This means that no pin can be 
both output and input at the same time, but 
can be either. Jumper 2 allows an output to 

7 
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be connected to the 3-state pull-up resistor, 
R2, and have that connected to the needed 
7V. See Figure 2a and 2b. The scope is 
connected in the same way as the input, with 
the 450Q resistor and the 50Q of the scope 
comprising the 500Q needed for the FAST 
load. One other consideration exists. In small 
part quantity testing, the elimination of a 
socket is very desirable, using inserted pins 
that are flush with the jig. In larger quantity 
testing, sockets may be needed, however. If 
this is the case, some degradation in the 
performance will occur due to the increased 
lead inductance for each pin, which is observ
able, and the addition of group delay through 
the socket may alter or affect the readings 
obtained. 

Figure 2b. FAST AC Test Fixture - Schematic 

HIGH FREQUENCY DESIGN 
The exact jig delay time is determined by the 
size of the universal jig that is being used. It is 
important to know that the frequency re
sponse of the jig must be high to prevent any 
delay factor from varying with the edge rates. 
The frequency response of the jig indicates 
how constant the impedance remains over 
frequency. The characteristic impedance of a 
transmission line is expressed as . 

where L0 is the inductance per unit length, C0 

is the capacitance per unit length, Z0 is in 
Ohms, Lo in Henrys, and C0 in Farads. 
Propagation velocity and its inverse, delay per 
unit length o, are also expressed in Lo and 
Co ... 

where o is expressed in nanoseconds, Lo is in 
microhenrys per unit length, and C0 in micro
farads per unit length. From this, it is clear 
that if the Z0 changes over frequency, then 
the delay per unit length will vary as well. 
Therefore, it is imperative to know how the jig 
responds over frequency and that all mea
surement line lengths are identical. 

Frequency response also depends on the 
phase as well as the magnitude of the imped
ance. If the phase changes so does the 
delay, since delay is tha derivative of phase 
change with frequency. An $-parameter anal
ysis is needed in evaluating jig performance. 
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UNIVERSAL JIG 
CONSTRUCTION 
Jig universality is with respect to chip pin 
count and V cc and ground pin placements 
and as such, separate universal test jigs are 
built for 14, 16, 20, 24 and 28 pin parts. 

An $-parameter analysis was performed in a 
network analyzer to optimize the jig layout. 
This assured that the jig had a flat frequency 
response over the spectrum of interest for 
FAST products. Figure 2b shows the sche
matic of the fixture and Figure 2a shows a 
drawing of the board layout, component 
placement and signal paths. The equipment 
used to analyze the jigs and loads was: 
HP8505A Network Analyzer, HP8503A $
Parameter Test Set, HP8501A Storage Nor
malizer. In some measurements the equip
ment was driven by an HP9845B desk-top 
computer. 

Jigs produced in this way should have mini
mal lead length to reduce the characteristic 
inductance. This in turn minimizes reflections 
with their accompanying waveform distortions 
and measurement inaccuracies. 

AC TEST LOADS FOR THE 
SIGNETICS UNIVERSAL JIG 
As stated previously, the Network Analyzer 
was also used to design and optimize AC test 
loads to be used with the universal jig. FAST 
product loads require 50pF load capacitance 
and 500Q resistance to ground. 

Signetics meets the 50pF requirement 
through the use of a 45pF load, 4pF jig 
capacitance, and 3pF probe capacitance. 
The result, 52pF, is slightly more stringent 
than required. 
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A few words about load capacitors are in 
order. All capacitors have an associated in
ductance. Due to this inductance, a capacitor 
will form a series resonant circuit at some 
frequency. For single 50pF capacitors, this 
typically occurs between 200 and 600MHz 
depending on the type of capacitor. Above 
this resonant frequency, the capacitor has 
inductive characteristics and does not pres
ent a capacitive load. This is very important 
with FAST because harmonics due to the 
sharp edge transition rates occur at 600MHz 
and above. 

The Signetics FAST loads solve this problem 
by reducing the load capacitor lead induc
tance by paralleling three 15pF chip capaci
tors. The resulting load is 45pF. At the same 
time, since smaller value caps are used to 
build up the capacitive load, the associated 
series resonant point is above 1.2GHz. 

The load resistors are 1/8W selected 510Q 
± 1 on chip resistors. 

The entire load assembly is constructed on 
the _iig PCB along with the input termination, 
and/ the jumpers which select an input or 
output path. The load circuit is detailed on the 
FAST data sheets for 3-state parts. 

CORRELATION 

While numerous ATE systems are available, 
and are very efficient, it is imperative that the 
ATE correlate to a user's bench set-up. Since 
the Signetics FAST parts are all characterized 
on the set-up described in this note, it is just 
as important that the user bench jigs meet the 
same performance criteria. Without similar 
jigs, it will be very difficult to correlate AC 
data. 



Signetlcs Logic Products Application Note 

Testing And Specifying FAST Logic AN202 

Figure 3 
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INTRODUCTION 
Most microprocessor-based systems 
use some form of bipolar interface be
tween the processor and memory; only a 
very primitive system does not require 
such interface support. TIL devices in 
quad, hex, or octal configurations are 
used to meet functional and circuit-inter
face requirements of the system. For 
complex systems, the interface support 
may be extensive while, for simple sys
tems, only a few devices may be re
quired to ensure operational integrity. In 
a majority of system designs, one or 
more of the following interface require
ments must be addressed. 

• Buffering and Demultiplexing of 
Data/ Address Buses 

• Signal Timing and Signal Isolation 

• Address Decoding 
• Bank Switching 

• Handling of Wait States 

• Adjusting Read/ Write Data Rates 

• Refreshing Dynamic RAM 

• Unique Interface Requirements such 
as Multi-Processor Networks, Data 
Communication Links, etc. 

Interface support is an important part of 
the overall design job; when imple
mented with the proper parts, system 
efficiency can be dramatically improved, 
higher reliability can be obtained and the 
design can be executed with minimum 
parts. This Application Note shows how 
common interface problems can be 
solved by using a minimum of high
performance bipolar devices from 
Signetics. 

BUFFERING AND 
DEMULTIPLEXING 
Microprocessor outputs are inherently 
fanout-limited; thus, some form of buffer
ing is required to drive multiple loads 
such as those found on address and 
data buses. Extended bus configurations 
coupled with MOS loads tend to produce 
large capacitive sinks which degrade 
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waveforms and also increase propaga
tion delays. The use of TTL buffers 
provides an easy and economical way of 
overcoming or, at least, minimizing these 
harmful effects. In those systems that 
use shared memories and direct memo
ry access (OMA), buffers are frequently 
used for isolation and as a method for 
switching between multiple buses. Buf
fers are also commonly used to optimize 
signal-to-noise ratios and to drive multi
card bus interfaces. For the most part, 
buffer and latch-control functions can be 
summarized as follows: 

• Latch the address information in 
systems that use multiplexed buses. 

• During read operations, avoid bus 
contention by preventing the system 
from driving the multiplexed 
address/ data bus until the address 
information is removed. 

• Control the direction of data 
transceivers according to processor 
operation while preserving write
data and read-data hold times and 
avoiding bus contention when 
switching direction. 

• Isolate the microprocessor from the 
system bus during OMA and 
multiprocessor operations. 

With the use of 16-bit microprocessors, 
systems have become more sophisticat
ed; likewise, buffer control and interface 
circuits have become somewhat more 
complex. Many of the 16-bit machines 
use multiplexed address/ data buses to 
reduce 1/0 pin count; as a result, latches 
are required to demultiplex, hold, and 
buffer the address bus. Not only must 
the address information be latched at 
the correct time but the date bus must 
usually be buffered with bidirectional 
transceivers to provide the necessary 
drive. As previously indicated, the inter
face circuits must be able to avoid bus 
contention and, when required, to isolate 
the processor from the system bus. 

Buffers and latch-control signals for 
three popular 16-bit microprocessors -
the 8086, the Z8001, and the 68000 -
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are shown in Figure 1. For each proces
sor, the buffer and interface functions 
are summarized at the bottom of the 
figure. Although the timing-and-control 
functions of the interface support circuits 
are fairly complex, these internal com
plexities are transparent to the user; only 
the bus connections and a few control 
lines are required to achieve the man
agement goals of the system. 

INTERFACE FUNCTIONS 
(8086 SYSTEM) 
• Multiplexed address/data bus 

(AD0-AD15) 
• Three-state latches (7 4F373) used 

for demultiplexing; latches are 
continuously enabled by ALE until 
data is stable on the bus and a 
timing pulse is delivered by the 
microprocessor. 

• HLDA is used to float address bus 
during OMA operation. 

• Data bus buffered by 74F1245 or 
74F245 Transceivers; data direction 
controlled by OT /R in minimum 
mode. 

• Bus control and OMA isolation 
controlled by DEN is minimum 
mode. 

INTE~FACE FUNCTIONS 
(Z80Q1 SYSTEM) 
• Ad&ess bus (AD0 - AD15) latched 

with 7 4F373s using AS for latch 
enable and BUSAK for isolation. 
(Note: The segmented outputs are 
designed to drive a Memory 
Management Unit with internal 
latches; however, in this application, 
the address outputs are prelatched 
si nee they are not stable for the 
entire cycle.) 

• Data bus buffered with 7 4F1245s 
or 74F245s; OS and R/W, 
respectively, control data direction 
and bus contention. 

• BUSAK controls OMA isolation. 
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HLDA 

Oe 
A 1s-A19 BHE 74F373 Ats·A19 SHE 

E 

OE 
74F373 A,-A7 

E 

8086 AD.-AO, o,-o, 

Oe 
74F373 A5-Ats 

AD8-AD15 Da-015 

Control legend· 
DTIR HLOA == Address Bus Three-State Control 

&.E_ == Address Bus Latch Control 
DE~ == Data Bus Three-State ContrOI 
DTIE == Data Bus Direction Control 

BUSAK 

OE 
SNrSNs 74F373 SNo-SNe 

E 

Ali 
Oe 

74F373 Ao·A7 

Z8001 
ADrA07 o,-o, 

R!W 

OE 
74F373 Aa·A1s 

E 

AD11·AD1s D.-015 

liS QQnkQl_Legend 
EUSAK - Address/Data Bus Three-State Control 
AS _ = Address Bus Latch Control ---
OS, R/W = Data Bus 01rect1on Control 

7 BG ACK BGACK 

OE 
A1rA23 74F1244 AtrA23 

OR 
74f244 

Oe 
A,-Aa 74F1244 

OR 
A 1-A8 

74F244 

68000 Oe o,-o, 74F245 De-0, 
StR 

Oe 
Ag-A1& 74F1244 As·A1& OR 

74F244 

Oe 
Da·D1s 74F245 0;·015 

SIR Control Legend: 

AIW 
BGACK = Address/Data Bus Three-State Control 
RM/ = Data Bus Direction Control 

Figure 1. Examples Of Processor-to-Bus Interfaces 
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LATCH BUFFER DECODER 
74f373 74F2A4 74F138 
(7N8) (fi,2 .. ) (tNI) 

- CPU I MEMORY MICROPROCESSOR I CARD (SllHI) 

I 
cs 

I EPROM 

I 2732A-3 
TRANSCEIVER TRANSCEIVER RAM 

74F245 74F245 
(7NS) (7NS) 

Figure 2. System Showing Typical Interface Delays 

INTERFACE FUNCTIONS 
(68000 SYSTEM) 
• Address bus buffered by 74F1244s or 

7 4F244s and DMA isolation controlled 
by BGACK. 

• Data bus buffered by 7 4F1245 or 
74F245 Transceivers with R/W and 
BGACK, respectively, controlling data 
direction and bus isolation. (Note: In 
this configuration, a larger processor 
package is required since the address 
and data buses are separate; some 
advantage in speed and simplified 
timing areto be gained.) 

Figure 2 shows the effects of buffers and an 
address decoder on the memory access time 
in a system configuration. The access time of 
the 8086 microprocessor is defined as the 
time from which a valid address appears at 
the input of the processor assuming that 
there are no wait states. Observe that each 
buffer and the decoding function adds a 
specific delay to the data-processing chain. In 
addition to these propagation delays, the 
system designer must consider capacitive 
loading, buffer access delays, (that is, are 
buffers enabled when valid data appears at 
input) and any other delay parameters that 
would extend the memory access time. (Note: 
The normal 8086 buffer control does not 
affect access time.) The delay should be 
calculated using maximum propagation de
lays over the operating temperature range of 
the system. Based on these considerations, 
the memory access time for the system 
shown in Figure 2 can be approximated as 
follows: 

8086 READ CYCLE -Address Valid Output 
to Data Valid Input 460ns 

SYSTEM !-'---'---' 
BUS >-r--r-=----... 

DoUT 

RO!-",._ ______ __. 

8T28QUAD 
TRANSCEIVER 

b. Interface To A Common Bus 
+v 

DIE R/E 

c. Driving A Multi-Card Interface 
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MK 
DYNAMIC 

RAM 

2732 MEMORY ACCESS TIME (Tce)
T ce = 460ns-3 (7ns) - 6.2ns-9ns = 423.8ns 

Figure 3. Using 8T28 Transcelve To Obtain Optimum Interface Flexlblllty 
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BIDIRECTIONAL BUS 
INTERFACES 
Virtually all microprocessor-based systems 
use a bidirectional bus interface between the 
processor and 1/0 peripherals; the memory 
interface may require separate-or-common 
bus connections. In either case, the 8T28 
Quad Transceiver is well suited to this type of 
application. The BT28 is able to drive a 
capacitive load of 300-picofarads without 
waveform degradation and the three-state 
outputs provide the switching speeds of TIL 
while offering the drive capabilities of open
collector gates. Typical bus interfaces are 
shown in Figure 3. 

In Figure 3a, the transceiver provides a bi
directional interface between the system bus 
and separate input/output buses of the dy
namic RAM. The D1N bus is continuously 
driven while the DouT bus is gated onto the 
system bus via D/E. 

Figure 3b shows a static RAM interface 
implemented by tying RouT and DiN together. 
Here, the BT28 functions as a normal bidirec
tional transceiver, providing buffered drive 
between the system bus on one hand and the 
memory 1/0 bus on the other. The bottom 
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panel shows how the BT28 can be used in the 
dual capacity of an on-board/off-board buff
er/driver. To prevent signal degradation in 
such multi-board systems, the address/ data/ 
control buses must be buffered it off-board 
extensions are to be driven. Furthermore, the 
on-board/off-board buses should be buffer
isolated to prevent down-stream noise and/or 
failures from feeding back to the mother 
board. In Figure 3, observe that driver gates 
of the BT28 are used to drive the on-board 
bus and receiver gates are used for the off
board bus. Low cost and minimum compo
nent count make the 8T28 ideally suited for 
such double-buffered applications. 

MEMORY ADDRESS DECODING 
In any computer system, information on the 
address bus must be decoded to generate 
select signals for memory and any 1/0 periph
erals. There are numerous decoding 
schemes and a variety of implementation 
techniques. Generally, the methods used de
pend on system complexity which, in turn, 
depends on memory size, mapping parame
ters, access time, the particular technology, 
etc. Although simple decoders are frequently 
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used in uncomplicated systems, the more 
sophisticated applications use PROMs to pro
vide the required flexibility and to satisfy the 
mapping complexities that are usually en
countered. 

To develop trouble-tree decoding circuits, the 
designer must be aware of those areas that 
can degrade system performance. For in
stance, caution is advised when using decod
er outputs to terminate date write cycles. 
When read/write strobes (such as "E" on the 
6801) are used to enable the address decod
er, the data hold time is reduced because the 
trailing edge of the address decoder output 
now follows the trailing edge of the strobe 
signal to which the "hold time" is referenced. 
In systems that are sensitive to hold time, 
read and write strobes should not be used to 
enable address decoding circuits. Instead, 
the strobes should be gated with the decoder 
outputs to reduce the hold time. 

Signetics makes a wide range of decoders, 
demultiplexers, and PROMs that are suitable 
for both simple and complex decoding func
tions. Some of the more common decoding 
applications are summarized in Figures 4 
through 7. 

7 
~ 
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An 

A12 

-i> 
A14 

A,, 

A11-----t 

A12-----I 

A13------I 

A14-----I 

A15-----I 

OPERATION & APPLICATIONS 
SUMMARY 

A 

B 

c 

EN 

EN 

EN 

... 
A, 

Aa 

Ao 

A, 

For small uncomplicated systems. the 
74F138 decoder provides a cost-effective 
interface between the system address bus 
and memory. The configuration shown above 
is not only economical, it is fast, uses very 
little power, and requires no programming. 
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• 2K 

1 2K 

2 2K 

DECODER 
3 2K 

74F138 

4 2K 

5 2K 

6 2K 

7 2K 

3FFF 

~-----.----tfff 

Of SK 

D, 16K 

PZWJ ~~~~y Space 

PROM 
829123 
(32 x 8) D;· 

Do 

D. 

D5 

o, 

D, BK 

'---------'- - - - FFFF 

Figure 4. Two Simple Decoding Methods 

Such systems are commonly used to gener
ate contiguous memory addresses and to 
decode memory segments of equal size. With 
additional decoding circuits, the memory 
mapping capabilities of the system can be 
expanded. 

Where speed is not a critical factor, the 
PROM decoder shown below adds consider-
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able flexibility with no increase in chip count. 
The 828123 can generate contiguous or non
contiguous address space and can be memo
ry-mapped to satisfy the requirements of 
most applications. Although the PROM de
coder is a bit more expensive and uses 
slightly more power, it has the advantage of 
being field programmable. 
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PROM 
82S129 

(256 x 4) 

8K x 8 

2K x 8 

PROM PROGRAMMING 

8K x 8 

8K x 8 

BK x 8 

···---~·-~·-·---· 

SYSTEM 
PROM ADDRESS PROM DATA ADDRESS 

BUS ·--··--· 
A, A. A, A, A, A, A, A. o, o, o, o, 
1 0 0 0 0 0 0 0 0 1 1 1 0000-07~ 
1 0 0 0 0 0 0 1 1 0 1 1 0800-0FFF 

1 0 0 0 0 0 1 0 1 110 1 1000-17FF 

1 0 0 0 0 0 1 1 1 1 1 i 0 1800-1FFF 

0 0 0 0 0 0 x x 0 1 1T1 0000-1FFF 

0 t-"..-~ 0 0 1 x x 1 0 1 I 1 2000-3FFF -,-
40D0-5FFF ~-1 0 0 ~ 1 0 x x 1 1 I 0 ' 1 

0 0 0 0 'f 1 x x 1 'I 1 I o 6000-?FFF 

ALL OTHERS ~-~__,_ L_ ___ ~:=J 

f' 1(hE: 
Higtw1 t,i .. J ust j to meet the requirements of the system. 

OPERATION & APPLICATIONS 
SUMMARY 
The switch input to this PROM decoder 
permits easy upgrados to higher density 
memory arrays (up to 64K devices) without 
any hardware changes. Contents of the 
PROM for 2K and BK devices are as shown. 
In this configuration, any number of memory 
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Figure 5. Switch-Controlled PROM Decoder 

maps can reside in the same PROM; output 
port lines or switches connected to the 
PROM address inputs can be used to select 
the appropriate memory map. As previously 
indicated in the general discussion, read or 
write strobes can be used to enable the 
PROM; however, this delays the trailing edge 
of the chip selects and reduces the data hold 
time. For systems sensitive to hold time, it is 

7-13 

recommended that the read/write strobes be 
used to drive multiple enables on the memory 
array or that the PROM outputs be gated. 

The chief advantages for this type of decoder 
is simplicity, the ability to change memory 
mapping for memories of different densities, 
and the flexibility of programming address 
changes for the memory devices. 

7 
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Figure 6. Extending The Logical Address Space Via Bank Switching 

OPERATION & APPLICATIONS 
SUMMARY 
In some applications, it is desirable for the 
system memory to extend beyond the logical 
address space of the processor. As shown, 
such a system can be easily implemented 
with a few interface parts and a bit of soft
ware. The four memory banks are wired in 
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parallel; each bank can be as large as the 
logical memory space of the microproces
sor - 512 bytes for 8-bits of address and 
64K for a 16-bit address bus. An output port 
under software control selects the active 
bank; the bank address is decoded to ensure 
that only the appropriate memory bank is 
enabled. In this way, the possibility of bank 
contention is eliminated. 

7-14 

Memory allocation schemes such as these 
are frequently used in multiprocessor environ
ments and, in this type of application, a copy 
of the operating system kernel must reside in 
each memory bank. The system can be 
enhanced by providing direct switching be
tween the memory banks; however, addition
al hardware is required for such operations. 



Signetics Logic Products 

Using FAST ICs For µP-To-Memory Interfaces 

l_ 

PU c 
c ARD 

'.>.. 

I 
I 
I 

-" 
BUFFER 
74F1244 

OR 
74F244 

OE 

1 
MEMORY BANK 

CARO 

C:J = ADDRESS 

i::::::=::J = BANK SELECT 

BUFFERS 
(4) 

74F1244 -y 
OR 

74F244 

OE 

1 

Bj 

a, 
:~ Ao-A3 

a, 
COMPARATOR 83 

74F85 I BANK SELECT 

cs 

8 ADDRESS 
DECODER 

PROM 

1---i 

cs 

-) MEMORY 
#1 

Application Note 

AN205 

Vee 

l 
ADDRESS SELECT 

SWITCHES 

~ 

cs 
cs 

cs 
#4 

#3 
#2 

Figure 7. Multi-Board Decoding System With Extended Address Space 

OPERATION & APPLICATIONS 
SUMMARY 
In a multi-board system, the address decod
ing and memory-bank select functions can be 
implemented as shown here. The bank ad
dress on the memory card is identified by 
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setting the address select switches of the 
comparator to a predetermined configuration. 
When the bank select signals from the CPU 
card match the present bank address, the 
PROM is enabled and the appropriate memo
ry bank is placed on-line. Data bus control for 
the system is not shown. 
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The system show in Figure 6 and the one 
shown here are similar in that the four memo
ry banks are wired in parallel and each bank 
can be as large as the logical address space 
of the microprocessor. 

7 



Signetics Logic Products Application Note 

Using FAST ICs For µP-To-Memory Interfaces AN205 

o, SEL1 

o, SEL 2 
DECODER o, $EL 3 825123 

ADDA~ o, SEL 4 
BUS A(,-A, o, SEL S 

o, SEt 6 

o. 

cs o, 
PROM PROGRAMMING 

Vee 
;> o, o, NO.OF 

WAIT STATES 

0 0 0 

0 ' ' 
' 0 2 

i>- s, s, ' ' 3 

MREO CLR ~ '• 
vf $/[ 1 1, 

SHIFT 
MULTIPLEXER 

J REG v WAIT 
74F195 74F153 TO CPU 

K 2 ,, 
SYSTEM 3 ,, 
CLOCK E 

l 
AF02900S 

Figure 8. Programming Wait States To Optimize Data Throughput 

SPECIAL MEMORY-INTERFACE 
CIRCUITS 
In some applications, the memory interface 
circuits must be adapted to the unique re
quirements of the system. For instance, a 
system may use devices whose response 
time and wait-state requirements are vastly 
different, necessitating programmed wait 
states for optimum throughput. 

Other examples include capturing a high
speed bit stream without the use of high 
speed (high cost) memories, refreshing dy-
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namic RAM via interleaving, and minimizing 
leakage problems when driving open-collec
tor buses. Figures 8 through 11 show how 
Signetics ICs can be used to solve interface 
problems of this type. 

OPERATION & APPLICATIONS 
SUMMARY 
Using the "slowest" device in the system as 
a reference for data through-put is a gross 
waste of processor time. ROM is usually 
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slower than RAM, and 1/0 devices are gener
ally slowest of all. One way of reducing the 
harmful effects of these diverse characteris
tics is to program wait states for each device 
such that inactive periods for the CPU will be 
minimized. With the PROM decoder in the 
system shown above programmed in this 
manner, the multiplexer selects the appropri
ate tap of the shift register to initiate the 
required number of wait states. The wait cycle 
is terminated when a "1" is shifted to the 
selected tap; the shift register is cleared at 
the end of each wait state cycle. 
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Figure 9. Storing High-Speed Serial Bit Stream With Low-Speed RAM 

OPERATION & APPLICATIONS 
SUMMARY 
In the design and use of logic analyzers, disk 
media, modems, and other similar equipment, 
a high-speed serial bit stream must be stored 
in memory. The above system shows how a 
20MHz serial data stream can be captured 
and stored in a relatively low-speed RAM that 
has a 5MHz (200ns) cycle rate. The system 
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uses a simple parallel to serial converter, 
thus, saving the cost of high-speed memory 
devices. Other than the synchronizing clock 
being supplied by the serial-input system and 
the setup/hold times of the shift registers 
being met, operation is simple and straight
forward. 

• Incoming serial data is clocked into shift 
register. 

7-17 

• After each fourth bit, data is transferred 
in parallel to a 4-bit counter (7 4F163) 
used as a latch. 

• Data is written into RAM while four new 
bits enter shift register. 

• Memory addressing is performed by 
incrementing the 7 4F163s and timing is 
controlled by a simple ring counter. 

-7 -
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Figure 10. Using Interleaving Technique To Refresh Dynamic RAM Memories 

OPERATION & APPLICATIONS 
SUMMARY 
Most dynamic RAMs must be refreshed at 
least every 2-milliseconds to ensure retention 
of valid data. One method of memory refresh 
1s shown in the above example. This system 
uses interleaving and relies on the premise 
that, during normal program execution, Ao 
toggles frequently enough to refresh the RAM 
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without slowing the microprocessor with wait· 
states or OMA cycles to refresh the counter. 
If the system program uses wait-states, halt 
instructions, or address incrementing is other
wise limited, Ao may not toggle at a rate 
sufficient to accomplish refresh. For such 
situations, additional circuits or special pro
gramming may be required to prevent loss of 
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data. Operation of the system can be summa
rized as follows: 

• When even bank is addressed by CPU, 
odd bank is refreshed by address 
counter. 

• Even bank is refreshed when CPU 
addresses the odd bank. 

• Ao increments the refresh counter 
before each odd-bank refresh. 
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Figure 11. Reducing Leakage Current When Driving Open Collector Buses 

OPERATION & APPLICATIONS 
SUMMARY 
The number of buffers (7 406 type) that can 
share an open-collector bus is often limited 
by device leakage or by the increased power 
consumption caused by lowering the values 
of the pullup resistors. A method of reducing 
the leakage current is shown in the above 
example. Here, the logic input and output 
enables of each gate are tied together; thus, 
the gate output is floated high to drive the 
open-collector bus. Floating the gate outputs 
provides a significant reduction in leakage 
current which allows the use of more gates 

February 1986 

and/or reduced power consumption by the 
pull ups. 

SUMMARY 
Many of the applications and concepts pro
vided in this document ware direct contribu
tions or heavily influenced by entries in the 
Signetics' Interlace Circuit Design contest. 
Our special thanks to those individuals whose 
entries are referenced in whole or in part. 

As integrated circuits become more and more 
complex, fewer and fewer parts are required 
to implement a functional system; thus, inter-
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face support is a major consideration in the 
overall design process. To produce a compet
itive and cost effective product, the user must 
choose interlace components that are effi
cient, reliable, and those that reflect the best 
features of current technologies. Signetics 
has met these challenges in the past and will 
continue to meet them in the future, providing 
silicon solutions that are truly state of the 
art - be it logic, memories, gate arrays, or 
other. For further documentation and/or ap
plications assistance, call or write to your 
nearest Signetics Sales and Service Office -
there is one near you. 

7 -



Signetics 

Logic Products 

INTRODUCTION 
Signetics interface ICs are most often 
used to implement input and output 
ports in microprocessor based systems. 
This application note illustrates the ef
fective use of Signetics FAST devices to 
interface microprocessor data and ad
dress buses to general purpose 1/0 
ports. Topics illustrated include hands
haking, multiplexing, arbitration, and bit 
manipulating. More complex circuits in
volving memory interfacing, shared 
memory, and multiple processors are 
covered in other application notes. 
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Using µP 1/0 Ports 
With FAST Logic 
Application Note 

Simple 1/0 Ports 
The simple Input/Output ports shown in 
Figure 1 use 74F374 octal flip-flops and 
7 4F244 octal 3-State buffers to interface 
to a microprocessor's data bus. The 
input port is enabled by RD AND PORT
SEL The output is enabled by WR and 
PORTSEL 

When 16 pin packages are preferable to 
20 pin packages for physical design 
considerations, 3-State multiplexers may 
be used as input ports. In Figure 2, 
74F257 quad two-input multiplexers are 
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used. Ao selects between port .A and 
port B. 

In Figure 3, a 7 4F373 octal transparent 
latch is used to drive a light emitting 
diode annunciator array. The output fol
lows the data bus while E is high, and 
the display freezes when E goes low. 
The 20mA sink current of the 74F373 
permits interface to most LED devices. 

A potential hazard exists when using 
transparent latches as output ports. The 
timing diagram of Figure 4 shows that 
data may not be valid when E is brought 
high, causing invalid data to be present 
on the output for a brief period. This will 
not cause a problem when driving LEDs 
because the duration of the invalid data 
is too short to be seen. But, problems 
will occur if the outputs are used to 
trigger other circuits that cannot tolerate 
glitches. Flip-flops should be used in
stead of transparent latches when these 
conditions exist. 

Interfacing microprocessors to slow pe
ripherals, such as printers, usually re
quires handshaking logic. In Figure 5, 
the 74F374, 3-State octal flip-flop acts 
as an output port for the microprocessor 
and as an input port for peripheral. The 
microprocessor writes data to the output 
port which sets /data available low. The 
peripheral then reads input port which 
sets /data accepted low and /data avail
able back to high. The low /data accept
ed line interrupts microprocessor indicat
ing that peripheral is ready for another 
data transfer. 

Bit Manipulation 

Figure 1. Simple Input/Output Ports Interface With Microprocessor Data Bus 

In Figure 6, the 74F251, 3-State 8 to 1 
multiplexer provides a bit-oriented input 
port. This technique permits processors 
which do not have built-in bit manipulat
ing capability to examine single bits at 
input ports efficiently. In addition, parallel 
inputs may be read bit-serially over a 
single data line. Address lines A0, A1, 

and A2 select the bit to be read, and 
data bus line D7 is selected to permit a 
simple software decision based on 
JUMP-ON-SIGN or SHIFT-LEFT & 
JUMP-ON-CARRY. 
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A versatile bit-oriented output port may be 
implemented with a 74F259, eight-bit ad
dressable latch as shown in Figure 7. With 
this technique single output bits may be 
manipulated without maintaining a copy of the 
output port contents in memory. This is useful 
in bit-oriented control applications. The ad
dressable latch effectively performs serial to 
parallel conversion on data supplied from the 
system bus. Data is written to 1 of 8 output bit 
locations specified by address lines Ao. A1, 

and A2 . 

Caution: Address inputs must be stable be
fore latch is enabled or data can be entered 
into incorrect locations. If output glitches 
cannot be tolerated, data input must also be 
stable before the latch is enabled. 

A similar technique is used in Figure 8, to 
accomplish bit manipulation without using the 
data bus. Each bit is associated with two 
addresses. If Ao is high, the bit is set high; if 
Ao is low, the bit is set low. With this approach 
bit-manipulation is faster and requires less 
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program memory because data does not 
have to be loaded and output from the 
accumulator. Also PCB layout complexity is 
reduced by removing the data bus from the 
output port. 

1/0 Timing 
In many applications it is necessary to adjust 
timing to match microprocessor specifica
tions to bus specifications. For example, the 
MC6809 microprocessor has data write hold 
time of 30ns, making it difficult to interface to 
peripheral chips such as floppy disk control
lers that have longer hold time requirements. 

Figure 9 extends this hold time for interface to 
slow peripheral devices. A 7 4F373 3-State 
octal transparent latch is used to freeze data 
on 1/0 bus during write operations. During 
read operations, the 7 4F373 outputs are 
floated and data is read through the 7 4F244 
3-State octal buffer. 

Figure 10 shows the timing diagram for an 
1/0 bus with extended hold time. During the 
write cycle, data is latched by 7 4F373 on the 
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falling edge of E. Data remains on the outputs 
of the 7 4F373 until the rising edge of Q at the 
beginning ot the next cycle, when the outputs 
are floated. The read cycle is unaffected. 
Data hold time is extended to ~4 cycle - from 
30ns to 250ns for a 1 MHz cycle rate. Note 
that a latch is used instead of a flip-flop to 
preserve the data set-up time of the 6809. 

A dedicated hardware solution is faster in 
systems requiring high throughput rates 
where the required function is performed 
frequently. In Figure 11, a 74F374 3-State 
octal flip-flop is used as both input and output 
port. By jumpering the output data lines of the 
74F374 to different system data bus lines, 
various dedicated functions can be real
ized - examples are nibble swapping, bit 
transposing, and data encryption. The soft
ware to perform data manipulation is sim
ple - data is written to the octal flip-flop, and 
manipulated data is read back into the pro
cessor using the following instructions: OUT 
(DATA MANIPULATOR), A IN A, (DATA MA
NIPULATOR) 

SYSTEM 
DATA 
BUS 

" 
[ 

Figure 2. Use 01 3-State Multiplexers As Input Ports 
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Figure 5. Interlacing Microprocessors To Slow Peripherals, Such As Printers, Using Handshaking Logic 
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INTRODUCTION 
As microprocessor costs continue to 
decrease and the demands on product 
performance continue to increase, de
signers are increasingly turning to multi
ple microprocessor systems to meet the 
performance challenge. The introduction 
of many "peripheral controller" type 
processors has made this choice even 
more attractive. This application note 
addresses typical problems associated 
with interfacing multiple microproces
sors, and illustrates the use of Signetics 
Interface Circuits in solving these prob
lems. 

A multi-processor system contains two 
or more processors communicating 
through parallel ports, multi-port memo
ries, serial data links, and/ or shared 
buses. The most popular multi-proces
sor architectures are "loosely coupled" 

Application Note 

systems. In loosely coupled systems 
each processor operates asynchronous
ly with the other processors, usually 
performing a separate function. Commu
nication is not continuous, and occurs 
only when necessary. 

A special application for multiple micro
processor systems is in redundant sys
tems. As the price of microprocessors 
dropped, it became economically feasi
ble to achieve greatly increased reliabili
ty by employing several processors op
erating in parallel, performing identical 
functions. After each operation a vote is 
taken on the result. If there is disagree
ment, a fault has been detected, and 
appropriate corrective action can be 
taken. Appropriate action might be 
switching in a third processor, repeating 
the process, or activating an error se
quence and/or an alarm. 
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Figure 1. Typical Multi-processor System 
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In the typical loosely coupled multiple 
processor system of Figure 1, a main 
processor "delegates" processing work 
to four other processors. A keyboard 
scanner microprocessor scans the key
board continuously, debounces key clo
sures, performs code conversions, and 
transmits key codes to the main proces
sor in a format that it can easily assimi
late. A separate arithmetic processor 
accepts parameters from the main pro
cessor, performs arithmetic calculations, 
and provides the results for the main 
processor to read when it is not busy 
with other tasks. The display controller 
accepts data and commands from the 
main processor, then displays and ma
nipulates data on CRT or other displays. 
The display controller refreshes the dis
play and supports graphic displays with
out tying up the main processor. The 
print spooler is a separate processor 
that accepts files to be printed from the 
main processor using high-speed data 
transfers. Then the print spooler stores 
and feeds data to. the printer at the 
printer's lower data rate, freeing the 
·main processor for other chores. Each 
processor module contains its own ''lo
cal" ROM, RAM, or 1/0, so that it 
performs its task independently, and 
communicates with other processors 
only when necessary. As a result, the 
system as a whole operates closer to its 

. maximum speed. 

Some of the advantages of multiple 
microprocessor systems are: 

• Each processor performs a 
relatively independent task. 
- Design is easily split among team 

members. 
- Testing is easily performed on 'I 

modular level. 
- Modules can be added or 

modified without affecting other 
modules. 

• Multi-processing allows distributed 
processing ~here modules may be 
physically separated from the main 
system. 

-
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Figure 2. Basie Inter-processor Communication Using ParaUel 1/0 Ports 
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Figure 3. Handshake For Parallel Port Communication 

• Parallel processing greatly increases 
system performance and throughput 

• Hardware cost is le$S than single
processor systems with similar 
performance. 

• Reliability can be increased easily by 
redundant processing. 

The following application examples illustrate 
the use of Signetics FAST Interface Circuits 
in multiple processor systems. 

PARALLEL 1/0 PORT 
COMMUNICATIONS 
Figure 2 shows how parallel 1/0 ports using 
Signetics FAST Interface devices are used to 
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accomplish simple 2-processor communica
tions. Two 74F374 octal 3-State registers are 
used to implement bi-directional parallel data 
communication. Each 74F374 acts as output 
port to one processor and input port to the 
other. The handshake lines are needed when 
the processors operate asynchronously to 
ensure that data has been received before 
new data is transmitted. A handshake timing 
protocol (Figure 3) implemented in software 
acts as a traffic cop to assure valid data 
communications. The transmitting processor 
starts the handshake by setting Data Avail
able to indicate that data is valid. The receiv
ing processor sets Data Accepted to indicate 
data has been read. The transmitter then 
resets Data Available allowing the receiver to 
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reset Data Accepted. The transmitter will not 
send new data until Data Accepted is reset. 

COMMUNICATIONS VIA 
MUL Tl-PORT MEMORY 
Figure 4 shows the logic required for two 
processors to communicate through a muiti
port memory. The RAM is accessible from 
both processor A and processor B via 
74F157 multiplexers used to select one pro
cessor's bus at a time. Multi-byte messages 
and data blocks may be written into the 
memory by one processor and read out by 
the other at a later time. No byte-by-byte 
handshake is required. The multi-port memo
ry provides increased system performance at 
somewhat higher cost compared to a parallel 
port technique. Because of the use of multi
port memories in microprocessor systems, 
these systems can become quite complex. 
Another application note in this series covers 
interfacing to multi-port memories in greater 
depth. 



Signetics Logic Products 

Multiple µP Interfacing With FAST ICs 

A DATA 

6116 RAM 

CS.OE, WR 

F02 

B DATA 

Application Note 

AN207 

I 
m::li 

Figure 4. Multiport Memory Provides High-performance Multi-processor Communications 

SERIAL COMMUNICATIONS 
Although serial communications between 
multiple processors is slower than the parallel 
methods examined above, it is usually less 
expensive and very useful for communicating 
with remote units. Serial communications via 
RS-232 or RS-422 links can provide reliable 
communications over great distances. Imple
mentation of serial communications is simpli
fied by the availability of Universal Asynchro
nous Receiver Transmitter (UART) devices 
and well established standards for circuit 
interfaces and protocols. Figure 5 shows 
local/remote processor communication using 
Signetics SC2681 UART devices. In many 
cases additional interface lines are required 
for handshaking. 

SHARED BUS ARCHITECTURE 
One of the most powerful multiple processor 
architectures uses the popular shared bus 
concept. In Figure 6, each processor has its 
own local bus with some combination of 
RAM, ROM, and 1/0 available locally. The 
shared bus permits use of "global resources" 
such as global memory and global 1/0 which 
are accessible to all processors on the 
shared bus. Common interfaces such as 
printer ports do not have to be implemented 
for each processor, and may be connected to 
the shared bus. Multiple processors commu
nicate indirectly with one another through the 
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global RAM. This technique provides highest 
throughput when interconnecting more than 
two processors. It also reduces cost through 
sharing of global resources. 

Any processor permitted to drive the system 
address, data, and control buses is known as 
a "master." Processors not having this capa
bility are "slaves." A useful attribute of 
shared bus systems is the ability to add whole 
new functions by connecting a new master to 
the bus. Figure 7 shows a typical shared 
system bus interface using Signetics Inter
face circuits. Three 7 4F244 octal 3-State 
buffers are used to drive the 24 bit system 
address bus (16 bits in some cases). Two 
74F245 octal bidirectional 3-State buffers are 
used to drive the 16 bit data bus (8 bits in 
some cases). In addition, half a 74F244 is 
used to drive the system command bus, 
composed of the signals IORD, IOWR, 
MEMRD, and MEMWR. 

Multiple local processors may request use of 
the shared bus by setting BUS REQUEST 
active and waiting for the arbitration logic to 
assert BUS GRANT. The arbitration logic 
indicates to the local processor when it may 
access the shared bus after a request has 
been made. This is necessary to prevent 
more than one local processor from access
ing the system bus at the same time, resulting 
in bus contention and possible system failure. 
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ARBITRATION 
Contention by several processors for use of 
shared resources can create sticky timing 
problems unless care is exercised in the 
design of appropriate arbitration logic to re
solve timing conflicts. Schemes for bus arbi
tration vary in speed, cost, and flexibility and 
involve parallel, serial, transparent, pseudo
transparent, polled, and flag operations. 

Parallel Priority Resolution 
Parallel priority resolution is most useful in 
systems with 4 or more masters, where its 
speed outweighs the disadvantage of the 
additional hardware. A scheme for system 
bus arbitration using parallel priority resolu
tion is shown in Figure 8. 

A master's priority is determined by using a 
74F148 priority encoder. Each master's arbi
tration logic generates a REQ to the priority 
encoder. When there is contention, the mas
ter whose REQ is connected to the highest 
priority input will be granted access. 

A 7 4F138 is used to decode the encoder 
outputs to generate the Ei (enable input) to 
the arbitration logic of the master which has 
been granted access. CLEAR is used to 
remove all masters from the bus during reset 
or when an error condition is present. ARB 
CLOCK is used to synchronize all bus arbitra
tion inputs and outputs to prevent race condi
tions and to facilitate a standard interface 

7 
~ 
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Figure 5. Serial Communications Link Provides Economical Inter-processor Communications 

SHARED RESOURCES 

Figure 6. Shared Bus Provides Most Powerful Multiple Processor Architecture 
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Figure 9. System Bus Arbitration Using Serial Priority Resolution 
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1 

Figure 1 O. Arbitration Logic Supports Serial 
Or Parallel Priority Resolution Techniques 

design. BUSY is generated by the master 
currently accessing the bus to indicate that 
the bus is in use. Even after a master has 
been granted access by the priority resolu
tion, it must still wait for the current master to 
vacate the bus, i.e., BUSY going inactive. The 
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arbitration logic generates a BUS GRANT to 
a master when El is asserted and BUSY is 
not. 
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Serial Priority Resolution 
Serial priority resolution eliminates the need 
for encoder/decoder hardware at the ex
pense of speed. In Figure 9 a master's priority 
is determined by its physical location in a 
daisy chain configuration. A master negates 
its EO (enable output) when its El (enable 
input) is negated or when it wants to access 
the bus. This negates EO for all masters 
further down the line to go inactive. If a 
master requests the bus, and no higher 
priority master is requesting the bus, as 
indicated by El being asserted, the master 
may access the bus when the current master 
is finished. ·The ARB clock rate is limited to 
the speed at which the daisy chain signals 
can propagate through all masters. 

Arbitration Logic 
Arbitration logic suitable for either parallel or 
serial priority resolution is shown in Figure 10. 
The logic shown synchronizes a master's 
BUS REQUEST input to ARB CLOCK using 
flip-flop 1, asserting REQ and negating EO. If 
El is asserted and BUSY is not, the master 
may access the bus on the next falling edge 
of ARB CLOCK. This arbitration is provided 
by flip-flop 2. BUS GRANT and BUSY are 
asserted. When the access is complete, the 
master negates BUS REQUEST inactive. On 
the falling edge of ARB CLOCK, REQ negat
ed and, if El is asserted EO is asserted. On 
the next falling edge BUSY and BUS GRANT 
are negated. The timing diagram for this 
sequence is shown in Figure 11. Note that a 
master must wait for the current master to 
complete a transfer and negate BUSY before 
it may access the bus. 
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Figure 11. Timing Diagram For Arbitration Logic 
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Figure 14. Semaphore (Flag) Register Permits Access To Shared Resource Withou 
Monopolizing Shared Bus 

Pseudo-Transparent Priority 
Resolution 
The logic of Figure 12 uses "cycle stealing" 
to permit single byte transfers with pseudo-

"MULTIBUS is a trademark of Intel Corporation. 
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transparent arbitration. When the address 
decoder determines that a master requires 
access to shared bus, it asserts BUS RE
QUEST. The processor's READY line is held 
negated, "freezing" the processor until the 
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arbitration logic asserts BUS GRANT. Then 
READY is asserted and the shared bus cycle 
occurs. The processor is unaware of arbitra
tion and unaware that the bus is shared. With 
this technique, a watchdog timer should be 
used to ensure that the processor doesn't 
"hang up" if faulty bus operation prevents 
acc6ss. Access occurs one cycle at a time,. 
preventing any one master from "hogging" 
the bus. 

Polled Access to Shared Bus 
The logic in Figure 13 uses an output port to 
request access to the bus, and polls an input 
port to determine when access has been 
granted. Once access is granted, the master 
retains the bus until it negates the BOS 
·REQUEST output port bit. Large block moves 
may occur without fear of another master 
changing the data as with cycle··by-cycle 
arbitration. However, this approach greatly 
slows down the response time or the system, 
because of the waiting while each master 
performs. All other masters roust wait, even ii 
they do not mquim the use of the same 
shared resource. 

Semaphore (Flag) Arbitration 
The logic of Figure 14 improves on the polled 
access technique by permitting access to a 
shared resource when that resource is avail
able. A master first reads the semaphore 
register associated with the resource it 
wishes to access. The master may not ac
cess the resource unless the semaphore bit 
is false. When the semaphore bit is false, 
reading tho register automatically sets the bit 
true. When the master reads a false sema
phore, it may then access the resource. All 
other masters reading the semaphore will see 
it set and will not access the resource. The 
master may access the resource until it is no 
longer needed. By writing to the semaphore 
register, it is autornatically reset, allowing 
other masters to access the resource. Only 
the one resource, not the entire shared bus, 
is monopolized by one master at a time. The 
hardware performs a function similar to a 
software read-modify-write operation. 

The timing for the semaphore operation is 
shown in Figure 15. If the semaphore bit is 
false and the register is read, the bit is set 
true at the end of the read cycle (rising edge 
ol IORD). The semaphore bit is reset by doing 
a "dummy" write to the semaphore register. 
The bit is set false at the beginning of the 
cycle (IOWR going low). 

INTERFACING THE MC68000 TO 
THE MULTIBUS™* 
One of the beBt examples of a multi-proces
sor shared bus is the MULTIBUS. One of the. 
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most popular 16 bit processors in new de
signs today is the MC68000. Yet, to our 
knowledge, there are currently (mid-83) no 
LSI MULTIBUS arbiter ICs available to allow a 
designer to easily interface the two. There are 
arbiter ICs available, but they were designed 
for other processors and are cumbersome 
and limited in performance when interfaced to 
the 68000. 

The following is the design for a 68000 
MULTIBUS interface. The design supports 
serial or parallel arbitration and performs with 
a 1 OMHz bus clock. Operation is similar to the 
example described previously. Tables 1 and 2 
define the MC68000 bus control signals and 
the MULTIBUS arbitration signals. The timing 
diagram for MC68000 read and write cycles is 
shown in Figure 16. 

Figure 17 shows the control circuitry for the 
MC68000 to MULTIBUS interface. The mas
ter initiates a MULTIBUS transfer by asserting 
MULTIREQ active. This is usually the output 
of address decode circuitry. AS clears the 
request at the end of the transfer. Flip-flops 1, 
2, and 3 sample and synchronize the bus 
request to the falling edge of BCLK. Since 
MUL TIREQ is asynchronous to BCLK, flip
flop 2 serves as a synchronizer and is 
clocked on the rising edge of BCLK. All inputs 
to the arbiter are thus synchronous so that 
race conditions at flip-flop inputs are avoided. 

If the bus is not in use (BUSY is not asserted), 
and no higher priority master requests the bus 
(BRPN is asserted), the master is granted 
access on the next falling edge of BCLK. Flip
flop 4 provides this function. If these condi
tions are not satisfied, DTACK is used to 
force the CPU to wait. Once the master is 
granted access, it sets BUSY active to indi
cate that the bus is in use. BUSEN (bus 
enable) also becomes active and gates the 
master's address, data, and control buses 
onto the MULTIBUS. One half cycle later, on 
the rising edge of BCLK, flip-flop 5 sets 
CMDEN (Command Enable) active. This al
lows RD or WR strobes to be asserted on the 
MULTIBUS. This delay is necessary because 
the MULTIBUS requires data and address 
valid 50ns before read or write commands. 
OS is used to generate the read or write 
strobes. 

The MULTIBUS transfer is completed when 
XACK is asserted terminating the 68000 cycle 
by asserting DTACK. The master maintains 
control of the MULTIBUS until another master 
requests access, as indicated by asserted 
CBRQ. If the current master is not performing 
a MULTIBUS transfer, it loses the bus on the 
next falling edge of BCLK. CMDEN, BUSEN, 
and BUSY are negated. Flip-flop 4 provides 
this function. 
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Table 1. MC68000 Bus Control Signals. 
{Refer To The Signetics 68000 Microprocessor Data Sheet For More In
formation.) 

CLK Clock. Time reference for 68000 microprocessor bus control. 

AS Address Strobe. Indicates that address on address bus is valid. 

UDS, Upper and Lower Data Strobe. 
LDS Indicates that the processor is reading from or writing to the upper data 

byte 
(D1-D1s) and/or the lower data byte (Do-D7). 

R/W Read/Write. Indicates whether the current bus cycle is a read or a write 
cycle. 

DTAK Data Transfer Acknowledge. Input to the 68000 indicating that the data 
transfer can be completed, on the high to low transition. 

BCLK Bus Clock. All arbitration signals listed below must be synchronized to the 
negative edge of this clock. It is independent of any processor clock. 

BPRN Bus Priority In. Indicates that no higher priority master is requesting the 
bus. Similar to El in previous examples. 

BPRO Bus Priority Out. Used in serial priority resolution circuits. 
Similar to ro in previous examples. 

BUSY Bus Busy. Driven by current bus master to indicate that the bus is in use. 

BREQ Bus Request. Used in parallel priority resolution circuits. 
Similar to REc::i in previous examples. 

CBRQ Common Bus Request. Driven by all potential bus masters requesting bus. 
Used to save time by allowing the present bus master to avoid arbitration 
after each cycle if no other requests are active. 

XACK Transfer Acknowledge. Indicates that the MULTIBUS data transfer is com-
plated on high to low transition. 

The logic that interfaces the MC68000 to the 
MULTIBUS is shown in Figure 18. 74F533 
inverting octal 3-State latches are used to 
gate the 20 bit address and 16 bits of data 
onto the MULTIBUS. Note that the data and 
address bus is negative true. 7 4F240 octal 3-
State inverting buffers are used to gate 16 
bits of data onto and off of the MULTIBUS. 
Data direction is determined by the 
MC68000's R/W line. A 74F139, 2 to 4 
decoder is used to decode 1/0 and RD/WR 
to generate the 4 MULTIBUS commands. 1/0 
is the output of address decode circuitry 
which decodes 1/0 addresses. A 74F244 is 
used to gate the commands onto the MUL Tl
BUS. 

Signetics FAST logic family is used in this 
design to increase speed and bus drive 
capability while minimizing MULTIBUS load
ing. 

REDUNDANT 
MICROPROCESSORS ENHANCE 
RELIABILITY 
Figure 19 shows how two 6809E micropro
cessors are used in a parallel redundancy 
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scheme to prevent faulty operation from dam
aging external systems. Two systems with 
identical processors, RAM, ROM, and 1/0 are 
first synchronized. After synchronization, their 
data buses are compared every cycle. If the 
data on the two buses is different, an error 
has occurred and the system shuts down. 

A common clock is used to drive the 6809E 
processor in each system so that a timing 
reference is established. Upon reset, both 
processors execute a sync instruction and 
the critical output circuits are turned off. 
When both processors have executed the 
sync instruction, as indicated by BA = O and 
BS = 1, the START button is used to interrupt 
the processors and they begin program exe
cution in synchronism. The critical outputs are 
also turned on. On the falling edge of E, the 
data buses of the two systems are compared 
using the 74F521 octal comparator. If the 
data does not match, at least one system is 
operating incorrectly. The 74F74 flip-flop 
latches the error condition and turns off the 
critical outputs. 

A similar technique should be used on out
puts to ensure that an output goes active only 
when the output of both systems goes active. 

7 -
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INTRODUCTION 
This application note shows how 
Signetics FAST circuits can be used to 
implement interrupt control logic for a 
variety of microprocessors. The circuits 
presented serve a variety of functions, 
which include: 
• Masking: How to selectively enable 

interrupt inputs 
• Prioritizing: Which interrupt is 

serviced when more than one 
interrupt occurs. 

• Vector Generation: How the 
interrupt service routine is selected 

An interrupt is an asynchronous input to 
a microprocessor that suspends current 
program execution and causes a jump to 
an interrupt service routine. Interrupts 
are especially useful in real-time sys
tems and have become a standard fea
ture in microprocessor designs. 

INTERRUPT 
REQUESTS 

EVENT1 

EVENT2 

EVENT2 

EVENT3 

EVENT4 

EVENTS 

EVENT& 

EVENT7 
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REASONS FOR USING 
INTERRUPTS 
The use of interrupts generally increases 
the efficiency of the system. Without 
interrupts, the microprocessor must poll 
each peripheral to determine when it is 
ready for service. The time spent polling 
cuts down available processing time, 
and polling is unnecessary when the 
peripheral devices are not ready for 
service. With interrupts, the peripheral 
device informs the processor when it is 
ready; thus no time is wasted. 

Interrupts also provide faster response 
to service requests from a peripheral. 
The high data rate of many devices, (e.g. 
disk drives) requires immediate re
sponse to prevent loss of data. As 
another example, a power-fail interrupt 
can be used to initiate an orderly shut
down in the remaining moments. 

interrupts can aiso be used for error 
handling. If a parity error is detected in 
the memory, for example, an interrupt 
can be generated to suspend the opera
tion of the program or invoke an error
handling routine. 

INTERRUPT LATCHING 
Figure 1 shows a circuit that captures 
asynchronous events and generates an 
interrupt to the microprocessor. The 
7 4F533 inverting octal latch is used to 
"freeze" the state of the interrupt inputs. 
This is necessary to catch short interrupt 
request pulses. When all interrupt re
quests are inactive, the latch enable (LE) 
input of the 7 4F533 is asserted. When 
any request is asserted, the interrupt 
signal to the microprocessor (INT) is 
asserted and the latch is disabled. Thus, 
the state of the interrupt inputs is 
latched. 
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'•• v., o, 
BEA OEB 

1 l < INT PORT SEL -v 74F30 

~ ..... 
74FOO 

-< ( 
Figure 1. Interrupt Latching 
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"' To, c• 0 .1J~'-~--~--- _------ --- ::;,, · --;,o~ ,.,oATABUS 
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i ______ jD f 
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-····-------+-----------=- _-JD·11,.,.. D t" " 
LP>JTERR.JPTLATCH 

.. - - - -- ___ JD tt --[----~D 
I__ - - tr-:=--- J 

l c:.ij~ :}· ,=~=--::. 
~----------------···--

During its interrupt servir::e rout1:is·, tn.g m~.cm" 
processor reads the interrupt l01!.d1 outputo 
via the74F1244 or 74F244 octql 3-.'3tel•1 buff
er to determine which event caused the 
interrupt. This scheme is most useful with 
microprocessors such as the 6800 famih; that 
do not have vectored inte.rrnpi~; 

At the end of the interrnpt service routine, the 
microprocessor resets the latch b'! pulsing 
the /CLEARINT output line. This wol!ld typi
cally be generated by decoding 3 write to a 
particular address. 

INTERRUPT MASKING 
Figure 2 shows an int8rrupt controHef that 
allows each interrupt input to be i:1r:fr.1idt v~l~y 
enabled or disabled (masked). A "/41 213 
octal D flip-flop stores the state of lhe intier
rupt inputs whenever any input channes 

Exclusive-OR gates 7 4F86 compare the ;n
puts of the state register to its outputs; 
whenever an input changes, the corrc-spond
ing exclusive-OR gate output goes high. 

Another 7 4F273, connee;tnd as an output 
port, serves as the mask regir .. ~er. Th'J micro~ 
processor writes a bit pattern to this port to 
determine which interrupts are enabled. The 
outputs of the exclusive-OR gates are then 
ANDed with the mask register outputs, so 
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EPrlABLE7 
-·---·-· Q-

- l\ __ 

1 

Figure 2. lnlemipt M11sl<i<l!J 

that intf)rrur~ input.;; with a znro in thrAr rna~,k 
!:lit ,-:i.ff~ iqnnrocL 

V'Jh11fliENf11 ~-n" u11mt1:;k,i":'d 1n111 ~t rt-: ,n0c·~ 

~~t13.tP, Hl\1 s1a.t(', na1~;ter i) r.\.'1t;J..'..r;d, a'.ld tho 
mtcfrunt 1..;1i-.:-:Ji i;:. f.<::t. rhro; mh~ropro.:~es'Jor 

:-:-"">;::,_rl;;. the s~ati::: rngistor via 1.ha 74F1244 m 
74F?·1A 3 .. Stg.tr· buffer ar;ting as a;i input p.·:wt, 
a:id tt-~r:J inte.rn ~)1t latch is d ·rnrp,d. 

Cau~r)n: This (:i'T'ui1 ">Vl t.g fnc: :cd 1r ~~n 

interrupt input rhanges t>ivicr:: heh·· .. :;_, th 1 

mk':ropmcess<:;;· reads e1a st-:rte reg\r:tBr. 
T heref0ro, this design shrnlld he usAd nnly IN 
relativ0l'I slow-changing interrupt inp its 

INTERRUPT PRIORITIZING 
!:i the pmvious :.:ircuits, the hndw:- ··~ '."i"·'.i;', <.: 

n-:1t sehx:t which interrupt has h1gh9$t pri-::""1tv 
if two N more interrupt& arc simulta:i:Jouf;!y 
aFsorted, the mk~roprocossm software mu~t 
d~1cide which to process firs~. 

Figure 3 ~hows a circuit with prioritizal!on 
logic to select the highest priority interrupt. 
Interrupt inputs are sampled by the 74F3"/? 
oc tel fli,1-flop. This register is also used •o 
fregz9 the state of the interrupt inputs when 
1.he O'Jtplit of th;;; priority enc0der is beln'.;1 
read by the microprocessor. If one (or more) 
interrupt input is asserted, the output of the 
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7 4F148 priority encoder will indicate the num
ber of lhe highest priority active interrupt. 

l he (~S r,utput of the encoder is effectively 
the on of all the inputs, and produces the 
intmrurt s<gnal to the microprocessor. The 
microprocessor then reads the interrupt num
ber via the 74F1244 or 74F244 3-State buffer 
connec.tod as an input port. Tha microproces
sor cari use the interrupt number as an index 
pointer ic1to a branch table, to access the 
appropciate service routine. 

A 7 4F138 3-to-8 decoder decodes the inter
rupt number to generate individual reset sig
nals for each interrupt source. The decoder is 
enabled when the microprocessor reads the 
interrupt number, so the interrupt output of 
the device being serviced is automatically 
reset. 

RESTART VECTOR 
GENERATION FOR 8080-FAMILY 
PROCESSORS 
The 8080, 8085, NSCBOO, and Z80 all have 
interrupt modes in which a vector is automati
cally read from the interrupting device. (For 
the 8080, this is the only mode; the other 
processors also have additional modes.) This 
vector is treated as an instruction; the single
byte CALL instructions called RESTARTs are 

7 
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INT REG PRIORITY ENCODER 

0, a, ,, GS 

D, 7 a. '• 7 1'""'1'72' 
D, 4 a, '· 4 A, 1Ao 7 YMJ f--- 0, 

D, F a, '· F A, 1A1 ; YA1 t--
3 1 

0 6 ~l~:C:uiocesson 
D, a, 1, "" 1,.,2 2 v ... 2 t-- D, 

D, 7 a, 1, 4 _, l,.,3 : Yu r-
7 8 D, a, '· '----voe; 

Do a. .. El 

c;; lee 74F04 4 -....-
lllWliiiTii o, Ao!--
RmT1llTi 0. 7 A, r---
mET1lm o, 4 A, 

llHET1liT3 o, F 
~ o, 1 
~ o, 3 E, 

~ o, 8 
E,h 

llE§ET"llilT7 o, E, r 

Figure 3. Interrupt Prioritizing 

PRIORITY ENCODER + BUFFER 

I, GS p.-- 1 .. v,. 

1, 

'· 7 A, 
4 

'· F A, 

1, 1 
"" 4 

1, 8 
1, 

.. 
El 

l 

generally used for the vectors. The format of 
the restart instructions is 11CBA111 (binary), 
where CBA represents the three-bit identifier. 
Figure 4 illustrates a restart vector generation 
circuit. 

The 7 4F148 priority encoder generates the 
interrupt request to the microprocessor when 
any interrupt input is asserted. It also provides 
the three-bit identifier to the appropriate in
puts of the 74F1244 or 74F244. When the 
microprocessor performs an interrupt ac
knowledge cycle, the restart instruction is 
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1., v., 

1., 
7 7 YA2 4 4 

1., F 0 F v., 
1 

leo 2 R 2 v.., 
4 

1., 4 4 Ye1 

4 
1., v., 
1., v., 

OEA OE8 
RESTART t 1 INSTRUCTION 

Figure 4. Restart Vector Generation Circuit 

read via the 74F244 octal buffer. Table 1 
shows the vectors generated for each input. 
Interrupt input 7 produces an identification 
code of 000, since the priority encoder out
puts are active low. 

Note that the interrupt inputs are not latched 
by ,this circuit, and thus must remain asserted 
un\il the interrupt acknowledge cycle is com
ple\ed. 

The Z80 microprocessor has several modes 
of interrupt operation. The mode described 
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SYS CLOCK 

/ 

- INT 

o, 

o, 

o, 

o, 

o, 

o, 

D, 

MICROPROCESSOR 
DATA BUS 

above is called mode 1. Mode 2 is a table
driven mode in which the vector supplied by 
the peripheral is used as a pointer to a table. 
The service routine address is then read from 
the table. 

Figure 5 shows a circuit for generating the 
vectors for ZSO mode 2 interrupts. The 
7 4F148 priority encoder generates a three-bit 
binary number corresponding to the highest 
priority active interrupt. This number is read 
by the microprocessor during the interrupt 
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Table 1. 8080-Famil\f Interrupt Vector Generation ,. 
HIGHEST PRIORITY VECTOR INSTRUCTION NAME 

ACTIVE INPUT GENERATED 8080 Z80 

INT7 11000111 RSTO RST 0 

INT6 11001111 RST1 RST 8 

INT5 11010111 RST2 RST 16 
r----

INT4 11011111 RST3 RST 24 

INT3 11100111 RST4 RST 32 
1--

INT2 11101111 RST5 RST 40 

INT1 11110111 RST6 RST 48 

INTO 11111111 RST7 RST 56 

acknowledge cycle via the 7 4F244 octal 3-
State driver. 

Table 2 shows tho vectors gemxated by tho 
circuit. The least significant data input of the 
74F1244 or 74F244 is grounded, and the 
code from the priority encoder provides the 
next three bits. This is rmco.ssary1 because 
each interrupt vector must point to a two-byte 
entry in the servicH routine address table. The 
four most significant bit£, are ~~A by the 
switches. This allows !he ""m" circuit to be 
used in several placeB in &. system by setting 
the switches diflerent!;1 on each. 

VECTORED INTERRUPTS FOR 
6800-FAMIL'f 
MICROPROCESSORS 
The 6800 microproc;esr.:o: nnrl it; derivatives 
(6802 and 6502) do not hilVfc ''built-in mech-

anism for handling vectored interrupts. When 
an interrupt occurs, the microprocessor fetch
es the address of the service routine from 
memory locations FFF8 and FFF9 (for the 
6502, locations FFFE and FFFF). Normally 
these are ROM locations, and the interrupt 
service routine address is therefore fixed. 

Figure 6 shows a circuit that provides vec
tored, prioritized interrupts for these micro
processors. When the microprocessor reads 
from address FFF8 or FFF9, this circuit disa
bles the normal address buffers and substi
tutes a different address via a second set of 
74F1244 or 74F244 octal 3-State drivers. Bits 
1, 2 and 3 of the substituted address are 
determined by the highest priority active inter
rupt input. Thus, the service routine address 
is fetched from a different memory location 
for each interrupt input. The high-order ad
dress bits are set by the switches. 
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Table 2. Interrupt Vectors 
Generated By Circuit In Figure 5 

HIGHEST-PRIORITY VECTOR 
ACTIVE GENERATED 
INPUT (HEX) 

INT7 x 0 

INT6 X2 

INT5 x 4 

INT4 XS 

INT3 x 8 

INT2 X A 

INT1 xc 
INTO XE 

NOTE: 
1. X = Switch settings 

DAISY CHAIN INTERRUPT 
PRIORITY SYSTEM 
In the previous examples, a priority encoder 
was used to set the priority of each interrupt 
source. Another way to set priority is with an 
interrupt priority daisy chain, as shown in 
Figure 7. The priority of each device is 
determined by its physical location in the 
chain. Support for an interrupt daisy chain is 
built into the peripheral chips for some micro
processor families, such as the Z80. This 
example shows how a similar daisy chain can 
be implemented for other microprocessors 
such as the 8085 or 68000. 

---------- ··-·-------------------------------------

+5 

PRIORITY ENCODER 
iiiii' 

INT7 I, GS 

f 
1 .. v .. 0.,. 

INT& 1, 1., v., D, 

INTS 1, 7 A, 
7 7 v,,,., '·· 4 o, 

4 4 
INT4 1, F A, '·· F 0 F v., D, 

1 1 MICROPROCESSOR 
INT3 '· Ao loo 2 R 2 y00 0, DATA BUS 

4 4 4 
INT2 I, 8 '•· 4 4 Ye1 D, 

INT1 '·· v., D, 

INTO '• El 
1., v., D, 

':' 

VECTOR TABLE l5!A liEil 
ADDRESS iiiii'ACK -=- (LOW BYTE) 

Figure 5. Vector Generation For Two Interrupt Modes 
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Figure 6. Prioritized Interrupt Vector Generator 
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Figure 7. Daisy Chain Interrupt 
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Figure 8. Logic Circuit For Implementation 01 Daisy Chain Interrupt 
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When one or more device asserts an inter~ 

rupt, the microprocessor responds by assert
ing INTACK active. This signal connects di
rectly to the highest priority device's INTACK 
TN input. If that device had not asserted an 
interrupt, then it passes the interrupt acknowl
edge signal to the next device via its INTACK 
OUT signai. Thus, the interrupt acknowledge 
is passed along from one device to the next 
until it reaches the highest priority device that 
generated an interrupt. That device then 
places its interrupt vector on the data bus. 

Figure 8 shows an implementation of this 
system. The two 7 4F7 4 flip-flops latch the 
interrupt request and synchronize it with the 
system clock. The signal at INTACK IN is 
passed to INTACK OUT unless the interrupt 
latch is set. The 7 4F244 drives the interrupt 
vector (restart instruction) to the data bus 
when INT ACK IN is active and the interrupt 
latch is set. Switches allow the interrupt 
instruction to be selected for each device. 

CLK __fl_f1_f1 
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68000 INTERRUPT STRUCTURE 
The 68000 16-bit microprocessor provides an 
extremely versatile interrupt structure. There 
are seven interrupt priority levels with up to 
256 different vectors per level. The 68000 
has a three-bit interrupt input which specifies 
the interrupt level. A code of 000 means no 
interrupt; any other code produces an inter
rupt, and the level corresponds to the code. 

Figure 9 shows the timing diagram for the 
interrupt acknowledge cycle. When the 68000 
recognizes the interrupt, it places the interrupt 
acknowledge code on the function code out
puts /FC0 - IFC2 , and outputs the interrupt 
level being serviced on address lines A0, A1 

and A2. The interrupting device then places 
the interrupt vector on the data bus from 
which it is read by the 68000. 

Figure 1 O shows a circuit that allows the user, 
under program control, to generate an inter
rupt of any priority level and to supply any 

INT LEVEL BEING ACK'ED 

Figure 9. 68000 Interrupt Timing Diagram 
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interrupt vector. The program uses a MOVE 
instruction to output the desired interrupt level 
and vector. The circuit then generates the 
interrupt. This allows subroutines to be imple
mented as interrupt service routines. It is also 
useful for testing interrupt service routines. 

All signals are VERSABUS TM signals. with 
the exception of INT ADDA' which is the 
output of the address decoder, and RD/WW 
which must be derived from the VERSA
BUS ™ control signals. Note that the address 
and data buses are active low; VERSABUS TM 

notation is used (active low signal names are 
followed by an asterisk,, .. ,). DSO* and DS1 • 
are basically the same as the 68000's UDS 
and LOS. IACKIN* and IACKOUT* are priority 
daisy chain signals as described previously. 
IPL 1 * through IPL?* are the seven interrupt 
signals which are fed through a priority en
coder on the CPU board (not shown) to 
generate the binary-encoded interrupt signals 
to the 68000. 
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The operation of the circuit is as follows: 

• The software performs a move 
instruction to the address decoded as 
INTADDR', with the interrupt vector in 
Do - D7 and the interrupt level in D8, D9 

and DA. 

• Flip-flop I is set, releasing the clear 
from the 74F175 priority register C. The 
new interrupt level is clocked into the 
register and an interrupt of that level is 
generated by the 74F138 decoder D. 

• At the same time, the interrupt vector is 
loaded into the 7 4F373 latch L. 

• After an appropriate delay 7 4F73A flip
flops P and Q generate XACK•, and 
the cycle completes. 

When the 68000 recognizes the interrupt, the 
following sequence occurs: 

• The priority level being serviced, as 
indicated by the state of A0, A1 and A2, 
is compared to the contents of the 
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interrupt priority latch C by the 7 4F85 
comparator B. (Note that the Q outputs 
of the 74F175 are used to invert the 
active low address signals.) 

• If the levels match, the interrupt vector 
is placed on the data bus, XACK• is 
generated, and 1he cycle terminates. 
Flip-flop I is reset, which removes the 
interrupt by clearing the interrupt 
request register. 

Figure 10. Complete Interrupt Circuit For 68000 
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INTRODUCTION 
As circuits become faster, more concern 
needs to be focused on packaging and 
interconnects in order to fully utilize 
device performance. One area of con
cern is with the package leads between 
the chip and the board environment. The 
current flowing into or out of an integrat
ed circuit is conducted through a lead 
frame trace and bonding wire connect
ing the integrated circuit to outside cir
cuitry. These leads are circuit elements, 
inductors, and have a definite effect on 
the circuit performance because they 
generate noise in high-speed applica
lions. 

Inductance is the measure of change in 
the magnetic field surrounding a conduc
tor resulting from the variation of the 
current flowing through the conductor. 
The change in current through the induc
tor induces a counter electromotive 

GRAPHICAL OUTPUT-GROUND BOUNCE 
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force, EMF, which opposes that change 
in current. 

An example is a buffer driver discharging 
a 50pF load. At a switching rate of about 
3V in 2ns, the current generated by 
discharging that capacitor at that rate is: 

dV 3v 
I = C dt ""' 50pF * 2ns = 75mA. 

All this current flows through the ground 
lead of the package. Changing the cur
rent through this lead generates a 
ground lead voltage or ground bounce. A 
typical lead inductance has been mea
sured to be about 10nH. Switching 
75mA through a ground lead with an 
inductive value of 1 OnH causes a ground 
bounce of about: 

di 75mA 
V = L - ""' 1 OnH * -- = 750mV. 

dt 1ns 

Figure 1 illustrates the current surge and 
ground bounce during switching. This 
was modeled using the equations: 

GRO~O BO;;;;CE~ 

-100mA \jL 
-1:~.0~_..~--''--~.l.-~_L_~--L-~-'-~-L~-1~_.J~1~-E-·OO__J 

SECONDS 

Figure 1 
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3V 
V(t) = 1 + e(t-to)/K 

dV(t) 
lc(t) =Cdt 

VL(t) = L dlc(t) = LC d2V(t) 
di dt2 

If more than one output is switched at a 
time this ground bounce can get very 
large. Changing the ground reference on 
the chip can have significant effects on 
circuit performance. A Vee bounce can 
also be calculated when the 50pF load 
capacitors are being charged and can 
also have serious effects on circuit per
formance. 

Some of the problems caused by pack
age lead inductance are: 

1. Adding delay through buffer parts. 

2. Changing the state of flip-flop parts. 

3. Output glitching on unswitched out
puts. 

4. Circuit oscillations. 

GENERAL PROBLEMS 
ASSOCIATED WITH GROUND 
BOUNCE IN HIGH·SPEED 
CIRCUITS 

Adding Delay Through Buffer 
Parts 
Delay through a buffer part is not only a 
function of the gate itself but is also a 
function of how many gates in the pack
age are switching at once. Switching 
more than one output at a time adds to 
the current being forced through the 
ground lead of the package. The ground 
potential seen by the chip rises because 
of the lead inductance. This rise in 
ground potential raises the threshold of 
the gate and tends to turn the gate back 
off slowing the discharge rate of the load 
capacitor. The gate doesn't finish 
switching until the ground bounce settles 
out. 
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Figure 2 

Figure 2 shows an example of a buffer 
connected to a test load. Probing on the 
ground pad, VG. shows the effect ground lead 
induc,ance has on the ground pad potential. 

Figures 3 and 4 show the ground and Vee 
bounce during switching on an 'F240 Buffer. 
The effect of ground bounce on this part is to 
slow the propagation delays from 3ns with 
only one output switching to 5ns with all 8 
outputs switching at once. AC specifications 
are usually generated with only one gate 
switching at a time. For example the 'F240 
T PHL limits are 2.0ns minimum, 3.5ns typical 
and 4. 7ns maximum. Therefore when using 
AC specifications based on single gate 
switching, a derating factor for multiple 
switching should be used. A derating factor of 
250 to 300ps per output switching has been 
suggested as a reasonable number and some 
customers are using this in their internal 
specifications. 

Integrated Circuits Containing 
Flip-Flops 
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Integrated circuits containing flip-flops might 
be seriously affected by inductive ground 
bounce because of the possibility of the flip
flops changing states. To explore this effect, 
the 'F37 4, an Octal D-type flip-flop, was 
analyzed by comparing test results from the 
conventional corner mount Vee and ground 
package to that of a side mount Vee and 
ground version. A test set-up was used where 

Figure 4 _J 
'---------
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alternate 1 's and O's were clocked into seven 
of the eight flip-flops to obtain simultaneous 
output switching and worst case ground 
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bounce. The eighth flip-flop input was held at 
a DC bias of 2.0V. This should result in its 
output being held at a constant 1 level. 

7 
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Figure 5 shows the corner mount results. The 
ground bounce is sufficient to couple the 
output of the eighth flip-flop (07) to less than 
2.0V during the transition of the other seven 
outputs represented by 0 6. The output then 
charges to a marginal VoH level. 

Figure 6 shows the results from the side 
mount version. Output glitching during the 
transition of the other seven outputs is still 
present, but due to the approximately 50% 
reduction in lead inductance over the corner 
mount version the output is allowed to charge 
back to its original VoH level. 

Output Glitching During Multiple 
Switching 
In some cases the effects of ground bounce 
can be minimized if properly taken into con
sideration during the design and layout of the 
integrated circuit. Note in Figure 7 the glitch 
that was present on the output of the 'F11, a 
triple 3-input AND gate, during an early transi
tion of the other two outputs. A newer version 
of the 'F11 is shown in Figure 8. Note that the 
glitch has been greatly minimized. 

Circuit Oscillations 
A fourth area of concern is the possibility of 
circuit oscillations during slow input transi
tions through threshold. This would be of 
importance ii the delay through the part is on 
the order of the natural period of oscillations 
of the ground inductance and the load capac
itance. 

During testing, a particular problem has been 
seen when the inputs are driven by a power 
supply by way of a cable. Because there is a 
delay through the cable, it takes time for the 
power supply to sense a change in the 
impedance at the input near threshold. This 
delay sets up oscillations between the power 
supply and the input of the part when the 
input is held near threshold. 

Inductance Measurements And 
Verification 
To verily that lead inductance caused these 
problems, the lead inductance was measured 
and circuit simulations done to show circuit 
behavior. Measurement of lead inductance 
was accomplished using an HP S-parameter 
test set. These measured values of lead 
inductance were used in a circuit simulation 
program. The results of the simulation show 
voltage and current wave forms similar to the 
measured waveforms. 



Signetlcs Logic Products 

Package Lead Inductance 
Considerations In High-Speed Applications 

TIME/DIV: SNS 
VOLTS/DIV: 1V 

WAVEFORM#2 

.ft. OUTPUT I 

j 

[1 L 
j 

WAVEFORM#1 

ov ~ INPUTS2,3 

74F11 OUTPUT GUTCH #2 

Figure 7 
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j 

WAVEFORM#1 

OV 
INPUTS 2, 3 

74F11 OUTPUT GUTCH12 

Figure a 

Derivation of the S-parameter 
Method 

tions, z is the distance from the load and 
gamma hl is a complex term involving a real 
or loss term and an imaginary or phase shift 
term. 

The general form for voltage and current 
along a transmission line is: 

V(z) = v+ e-7z + v-e7Z 
i(z) = 1+ e-7z - 1-e!s 

Where v+, V-, 1+, 1- are constants, usually 
complex, determined by the boundary condi-
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'Y = 0: +ill 
'Y "" 1 /2(Rv'C7C + Gv'iJC) + iwv'LC. 

Considering the lossless case where R = O 
and G = O, 'Y = ill and only results in a phase 
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shift. The equations for voltage and current 
then become, 

V(z) = v+e-i~z + v-ei~Z 

i(z) = 1+ e-i~z-1-ei~z 

To find Z1 set z = 0. (See Figure 9). 

Z1 = 'i71 ti, = (V+ + V-)/(1+ - n 
since, 1+ = v+ /Zo and, 

1- = v-1zo. 
Z1 • ry+ + v-)/ ry- IZ0 - v+ /Z0), or, 

1 + v-tv+ 
Z1 = Zo 1 _ V- IV+ 

V- tv+ is called the reflection coefficient and 
is usually complex, 

r = v-tv+. 

The impedance at the load then becomes, 

_ 1 + r 
Z1 =Zo--

1 - r 

On the S-parameter test set, the magnitude 
of the reflection coefficient, I r 1. is measured 
in dB at a particular angle, 

I'real = 100 r dB I ' 20l L 0. 

For an inductor, 

_ 1 + r 
Z1 = Zo --= R + jwL , 

1 - r 

usually R "" O and L can be solved for 
directly. 

i, 

z=O 

Figure 9 
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Table 1 

PACKAGE REFLECTION COEFFICIENT INDUCTANCE 

16-pin 
8 to 16 -o.5o L 1 e2·c 25.62nH 
4 to 12 -0.32 L 172°C 11.51nH 

24-pin 
12 to 24 -0.56 L 157°C 32.78nH 
6 to 18 -0.29 L 157°C 18.33nH 

24-pin skinny 
12 to 24 -0.47 L 160°c 28.39nH 
6 to 18 -0.34 L 17o•c 14.27nH 

Example 
A 16-pin package measuring from pin 8 to 16 
has a reflection coefficient r dB= -0.5 L 
162°, Zo of the system is 50!1 and the 
measurement frequency is 50MHz. 

rds = -o.5 L 1s2° 

r,0 • 1 = o.944 L 1 s2· = -0.898 + jo.292 

_ 1 + r o.102+jo.292 
21 = Zo Gr = 5o• 1.898-j0.292 

0.309 L 70.7° 
=50*-----

1.920 L-·8.74° 

= 8.05 L 79° 
z, = 1.475+ j?.914 

L = 7.914/(21r'50MHz) = g_5.19nH. 

Alternately, using the approximation R = 0, so 
IZ1t=wL: 

8.05 
L = --- = 25.62nH 

211'*50MHz ---

Three packages were used to measure lead 
inductance, a 16-pin CERDIP, a 24-pin CER
DIP and a 24-pin skinny CERDIP. Vee and 
ground were double bonded to an 80 X 80 
mil blank die. Table 1 shows the results of the 
measurements. 

These values are the total inductance Vee to 
ground. Each lead inductance would be about 
one half these members. 

Simulation of Measured Values 
Both ground and V cc bounce for the 'F240 
were simulated using the inductive values 
measured. The results were similar to the 
measured data of the 'F240, Figures 3 and 4. 
The simulation of the 'F240 is shown in 
Figure 10. This shows the pad Vee, the pad 
ground (VG) and the inputs (V1Nl and outputs 
(VouT) when all 8 buffers are switched simul
taneously. 

GRAPHICAL OUTPUT 

7..oE + 00 
1.0E + 01 
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SUMMARY 
A major contributor to noise in high-speed 
circuits is package lead inductance. Integrat
ed circuits are packaged with lead frame 
traces and bonding wire. These leads act as 
inductors. Voltage generated across these 
leads follow the law: 

di 
V=L -

dt 

This represents noise to an integrated circuit 
chip and can cause performance degrada
tion. The faster the switching rates become, 
the more lead inductance can affect circuit 
performance. 

As circuits become faster, more care should 
be taken in packaging and chip layout. In 
some cases like the 'F11, a better layout can 
help remove potential problems but in most 
cases like the 'F240, the noise is strictly a 
function of the package. Care should be 
taken in integrated circuit packages to mini
mize lead lengths. Side mount Vee and 
ground pins, smaller packages such as the 
surface mounted SO, and high levels of board 
integration are a few possibilities which would 
help minimize lead lengths. 

~ lL ..t, ....... r ..... Ye~ 

1'..~ rl-~ - k'.:: ~ ~OUT :& .. 
L"' ~ ZJ .§ 2.0E + 00 

~ 0 i ,..., ~ ~ L v,. Va 

> -- _,/ ~ , ... ~ 1t.~~ ::;;._ 
"~ ~ "l-' .. 

-3.0E + 00 
-1.0E + 01 

NANOSECS 0 25.0 50.0 

OP02260S 

Figure 10 
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INTRODUCTION 
Thermal characteristics of integrated cir
cuit (IC) packages have always been a 
major consideration to both producers 
and users of electronics· products. This 
is because an increase in junction tem
perature (T J) can have an adverse effect 
on the long term operating life of an IC. 
As will be shown in this paper, the 
advantages realized by miniaturization 
can often have trade-offs in terms of 
increased junction temperatures. Some 
of the VARIABLES affecting TJ are 
controlled by the PRODUCER of the 
IC, while others are controlled by the 
USER and the ENVIRONMENT in 
which the device Is used. 

WWl nnm 
SO LEADFRAME 

DIP LEADFRAME 

a. S0-14 Leadframe Compared 
to a 14-Pin DIP Leadframe 
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AN SMD-100 
Thermal Considerations For 
Surface Mounted Devices 

Application Note 

With the increased use of Surface Mount 
Device (SMD) technology, management 
of thermal characteristics remains a val
id concern because not only are the 
SMD packages much smaller, but the 
thermal energy is concentrated more 
densely on the printed wiring board 
(PWB). For these reasons, the designer 
and manufacturer of surface mount as
semblies (SMAs) must be more aware of 
all the variables affecting TJ. 

POWER DISSIPATION 
Power dissipation (Po). varies from one 
device to another and can be obtained 
by multiplying Vee Max by typical Ice· 
Since Ice decreases with an increase in 

DIP LEADFRAME 

temperature, maximum Ice values are 
not used. 

THERMAL RESISTANCE 
The ability of the package to conduct 
this heat from the chip to the environ
ment is expressed in terms of thermal 
resistance. The term normally used is 
Theta JA (OJA)· OJA is often separated 
into two components: thermal resistance 
from the junction to case, and the ther
mal resistance from the case to ambient. 
OJA represents the total resistance to 
heat flow from the chip to ambient and is 
expressed as follows: 

OJc + OcA = OJA 

PLCC LEAOFRAME 

b. PLCC-68 Leadframe Compared 
to a 64-Pln DIP Leadframe 

Figure 1 
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JUNCTION TEMPERATURE (TJ) 
Junction temperature (T J) is the temperature 
of a powered IC measured by Signetics at the 
substrate diode. When the chip is powered, 
the heat generated causes the T J to rise 
above the ambient temperature (TA)· TJ is 
calculated by multiplying the power dissipa
tion of the device by the thermai resistance of 
the package and adding the ambient temper
ature to the result. 

TJ =(PD X IJJA) +TA 

FACTORS AFFECTING OJA 
There are several factors which affect the 
thermal resistance of any IC package. Effec
tive thermal management demands a sound 
understanding of all these variables. Package 
variables include the leadframe design and 
materials, the plastic used to encapsulate the 
device, and to a lesser extent other variables 
such as the die size and die attach methods. 
Other factors that have a significant impact 
on the IJJA include the substrate upon which 
the IC is mounted, the density of the layout, 
the air-gap between the package and the 
substrate, the number and length of traces on 
the board, the use of thermally conductive 
epoxies, and external cooling methods. 

PACKAGE CONSIDERATIONS 
Studies with dual-in-line plastic (DIP) pack
ages over the years have shown the value of 
proper leadframe design in achieving mini
mum thermal resistance. SMD leadframes 
are smaller than their DIP counterparts (see 
Figures 1 a and 1 b). Because the same die is 
used in each of the packages, the die-pad, or 
flag, must be at least as large in the SO as in 
the DIP. 

While the size and shape of the leads have a 
measurable effect on IJJA• the design factors 
that have the most significant effect are the 
die-pad size and the tie-bar size. With design 
constraints caused by both miniaturization 
and the need to assemble packages in an 
automated environment, the internal design 
of an SMD is much different than in a DIP. 
However, the design is one that strikes a 
balance between the need to miniaturize, the 
need to automate the assembly of the pack
age, and the need to obtain optimum thermal 
characteristics. 

LEAD FRAME MATERIAL is one of the more 
important factors in thermal management. 
For years the DIP leadframes were construct
ed out of Alloy-42. These leadframes met the 
producers' and users' specifications in quality 
and reliability. However three to five years 
ago, the leadframe material of DIPs was 
changed from Alloy-42 to Copper (CLF) in 
order to provide reduced IJ JA and extend the 
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reliable temperature-operating range. While 
this change has already taken place for the 
DIP, it is still taking place for the SO package. 
Signetics began making 14-pin SO packages 
with CLF in April 1984 and completed conver
sion to CLF for all SO packages by 1985. As 
is shown in Figures 10 through 14, the 
change to CLF is produci119 dramatic results 
in the IJJA of SO packages. All PLCCs are 
assembled with copper leadframes. 

The MOLDING COMPOUND is another factor 
in thermal management. The compound used 
by Signetics and Philips is the same high 
purity epoxy used in DIP packages (at pres
ent, HC-10, Type II). This reduces corrosion 
caused by impurities and moisture. 

OTHER FACTORS often considered are the 
die size, die attach methods, and wire bond
ing. Tests have shown that die size has a 
minor effect on IJJA (see Figures 10 through 
14). 

While there is a difference between the 
thermal resistance of the silver-filled adhesive 
used for die attach and a gold silicon eutectic 
die attach, the thickness of this layer (1 - 2 
mils) is so small as to make the difference 
insignificant. 

Gold wire bonding in the range of 1.0 to 1.3 
mils does not provide a significant thermal 
path in any package. 

In summary, the SMD leadframe is much 
smaller then in a DIP and, out of necessity, is 
designed differently; however, the SMD pack
age offers an adequate IJ JA for all moderate 
power devices. Further, the change to CLF 
will reduce the IJ JA even more, lowering the T J 
and providing an even greater margin of 
reliability. 

SIGNETICS' THERMAL RESIS· 
TANCE MEASUREMENTS - SMD 
PACKAGES 
The graphs illustrated in this application note 
show the thermal resistance of Signetics' 
SMD devices. These graphs give the relation
ship between IJJA Ounction-to-ambient) or IJJc 
Ounction-to-case) and the device die size. 
Data is also provided showing the difference 
between still air (natural convection cooling) 
and air flow (forced cooling) ambients. All IJJA 
tests were run with the SMD device soldered 
to test boards (See the Test Ambient section 
for details). It is important to recognize that 
the test board is an essential part of the test 
environment and that boards of different 
sizes, trace layouts or compositions may give 
different results from this data. Each SMD 
user should compare their system to the 
Signetics test system and determine if the 
data is appropriate or needs adjustment for 
their application. 
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Test Method 
Signetics uses what is commonly called the 
TSP (temperature sensitive parameter) meth
od. This method meets MIL-STD 883C, Meth
od 1012.1. The basic idea of this method is to 
use the forward voltage drop of a calibrated 
diode to measure the change in junction 
temperature due to a known power dissipa
tion. The thermal resistance can be calculat
ed using the following equation: 

l>TJ TJ-TA 
IJJA=-=--

pD PD 

Test Procedure 

TSP Calibration 
The TSP diode is calibrated using a constant 
temperature oil bath and constant current 
power supply. The calibration temperatures 
used are typically 25°C and 75°C and are 
measured to an accuracy of ± 0.1 •c. The 
calibration current must be kept low to avoid 
significant junction heating, data given in this 
report used constant currents of either 1.0mA 
or 3.0mA. The temperature coefficient (K
Factor) is calculated using the following equa
tion: 

T2-T1 I 
K = VF2 _ VF1 IF= Constant 

Where: K =Temperature Coefficient (°C/mV) 
T 2 =Higher Test Temperature (°C) 
T 1 = Lower Test Temperature (0 C) 
VF2 =Forward Voltage at IF and T 2 
VF1 =Forward Voltage at IF and T1 
IF = Constant Forward Measurement 

Current 
(See Figure 2) 

Thermal Resistance Measurement 
The thermal resistance is measured by apply
ing a sequence of constant current and 
constant voltage pulses to the device under 
test. The constant current pulse (same cur
rent at which the TSP was calibrated) is used 
to measure the forward voltage of the TSP. 
The constant voltage pulse is used to heat 
the part. The measurement pulse is very short 

Figure 2. Forward Voltage - Junction 
Temperature Characteristics of a 

Semiconductor Junction Operating at 
a Constant Current. The K Factor is 

the Reciprocal of the Slope 
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(less than 1 % of cycle) compared to the 
heating pulse (greater than 99% of cycle) to 
minimize junction cooling during measure
ment. This cycle starts at ambient tempera
ture and continues until steady-state condi
tions are react1ed. The thermal resistance 
can then be calculated using the following 
equation: 

LlTJ K (VFA-VFs) 
8JA = - = -----

Po VH x IH 

Where: VFA = Forward Voltage of TSP at Am
bient Temperature (mV) 

VFS =Forward Voltage of TSP at 
Steady-State Temperature (mV) 

VH = Heating Voltage (V) 
IH = Heating Current (A) 

Test Ambient 

8JA Tests 
All 8JA test data collected in this application 
note was obtained with the SMD devices 
soldered to either Philips SO Thermal Resis
tance Test Boards or Signetics PLCC Ther
mal Resistance Test Boards with the follow
ing parameters: 
Board size - SO Small: 

1.12" x 0.75" x 0.059" 
- SO Large: 

1.58" x 0.75" x 0.059" 
- PLCC: 

2.24" x 2.24" x 0.062" 

Board Material - Glass epoxy, FR-4 type 
with 1 oz. sq.ft. copper sol
der coated 

Board Trace Configuration - See Figure 3. 

SO devices are set at 8 - 9 mil stand-off and 
SO boards use one connection pin per device 
lead. PLCC boards generally use 2 - 4 con
nection pins regardless of device lead count. 
Figure 5 shows a cross-section of an SO part 
soldered to test board and Figure 4 shows 
typical board/device assemblies ready for 8JA 

Test. 

The still air tests were run in a box having a 
volume of 1 cubic foot of air at room tempera
ture. The air flow tests were run in a 4" x 4 11 

cross-section by 26" long wind tunnel with air 
at room temperature. All devices were 
soldered on test boards and held in a horizon
tal test position. The test boards were held in 
a Textool ZIF socket with 0.16" stand-off. 
Figure 6 shows the air flow test setup. 

8Jc Tests 
The 8Jc test is run by holding the test device 
against an "infinite" heat sink (water cooled 
block approximately 4" X 7" X 0.75") to give 
a 8cA (case-to-ambient) approaching zero. 
The copper heat sink is held at a constant 
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Figure 3. Board Trace Configuration for Thermal Resistance Test Boards 

Figure 4. Device/Board Assemblies 

temperature ("'20°C) and monitored with a 
thermocouple (0.040" diameter sheath, 
grounded junction type K) mounted flush with 
heat sink surface and centered below die in 
the test device. Figure 7 shows the &Jc test 
mounting for a PLCC device. 

SO devices are mounted with the bottom of 
the package held against the heat sink. This 
is achieved by bending the device leads 
straight out from the package body. Two 
small wires are soldered to the appropriate 
leads for tester connection. Thermal grease 
is used between the test device and heat sink 
to assure good thermal coupling. 

PLCC devices are mounted with the top of 
the package held against the heat sink. A 
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r=.TEST DEVICE n l\RTSTANO.OFF 

TEST BOARD 
PLASTIC PIN 
SUPPORT 

CONNECTION 
PINS 

Figure 5. Cross-Section of Test Device 
Soldered to Test Board 

small spacer is used between the hold-down 
mechanism and PLCC bottom pedestal. 
Small hook up wires and thermal grease are 
used as with the SO setup. Figure 7 shows 
the PLCC mounting. 
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SO DEVICES PLCC DEVICES 

..,.____ AIR FLOW 

I 

) TEST OEVICE 

"-~/ J' TESTBOARD 
TEST BOARD STANO-OFF 

- TEXTOOLZIFSOCKET 

I - SUPPORT 
BOARD 

SO Devices PLCC Devices 

Figure 6. Air Flow Test Setup 

DATA PRESENTATION 
The data presented in this application note 
was run at constant power dissipation for 
each package type. The power dissipation 
used is given under Test Conditions for each 
graph. Higher or lower power dissipation will 
have a slight effect on thermal resistance. 
The general trend of thermal resistance de
creasing with increasing power is common to 
all packages. Figure 8 shows the average 
effect of power dissipation on SMD OJA· 

Thermal resistance can also be affected by 
slight variations in internal leadframe design 
such as pad size. Larger pads give slightly 
lower thermal resistance for the same size 
die. The data presented represents the typi
cal Signetics leadframe/die combinations 
with large die on large pads and small die on 
small pads. The effect of leadframe design is 
within the ± 15% accuracy of these graphs. 

SO devices are currently available in both 
copper or alloy 42 leadframes; however, 
Signetics is converting to copper only. PLCC 
devices are only available using copper lead
frames. 

The average lowering effect of air flow on 
SMD OJA is shown in Figure 9. 

Thermal Calculations 
The approximate junction temperature can be 
calculated using the following equation: 

TJ=(OJAX Po)+TA 

Where: T J = Junction Temperature (°C) 
8JA =Thermal Resistance Junction

to-Ambient (°C/W) 
Po = Power Dissipation at a TJ 

(Vee x Ice) (W) 
TA =Temperature of Ambient (0 C) 
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Example: Determine approximate junction 
temperature of SOL-20 at 0.5W 
dissipation using 10,000 sq. mil die 
and copper leadframe in still air 
and 200 LFPM air flow ambients. 
Given TA= 30°C, 

~ 
;!; 
w 

" z 
< 
:i: 
0 .... z w 
0 a: w .. 

-2 

-4 

-6 

-8 

1. Find OJA for SOL-20 using 
10,000 sq. mil die and copper 
leadframe from typical OJA data 
-SOL-20 graph. 
Answer: 88°C/W @ 0.7W 

2. Determine OJA @ 0.5W using 
Average Effect of Power Dissi
pation on AMO OJA• Figure 8. 

' 

Percent change in Power = 

0.5W - 0.7W ----- x 100 = -28.6% 
0.7W 

1FFicT;JE JN.J 
SO: 0.3to1.0W_ --1 

PLCC: 0.5to2.0W 

\ 
~ 
F'l 

N 
"'}. 

-60-40-20 0 20 40 60 80 100 120 140 

PERCENT CHANGE IN POWER 

Figure 8. Average Effect of Power 
Dissipation on SMD OJA 
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HO LO.DOWN 
MECHANISM 

THERMOCOUPLE 

Figure 7. &Jc Test Setup 
With PLCC Device 

From Figure 8: 
28.6% change in power gives 
3.5% increase in OJA 
Answer: 
88°C/W + (88 x 0.035) = 
91°C/W @ 0.5W 

3. Determine OJA @ 0.5W in 200 
LFPM air flow from Average 
Effect of Air Flow on SMD OJA• 
Figure 9. 
From Figure 9: 
200 LFPM air flow gives 14 % 
decrease in OJA 
Answer: 
91°C/W-(91 X 0.14) 
= 78°C/W 

4. Calculate approximate junction 
temperature 
Answer: 
TJ (still air) = (91°C/W 
X 0.5W) + 30 = 76°C 

TJ (200 LFPM) = (78°C/W 
X 0.5W) + 30 = 69°C 

c - 5 f--'l'l...,..c;-_,_-,__,. 
<i' 
;!; -10 f--'!-.,~"-k-+-f--+-+-+~-l 

~ -15 f--t+-1"1*-l""-k-+
~ -20 t-t-'tt---f''N:=t-+--'1"...r-1--j 
0 

!Z -25 t-t--P~-+-"'R:~~ 
w ffi -30 t-+--+--+-"!c 
Q. - 35 >-+--+--+-4~-.. 

-40 

100 200 300 400 500 800 700 800 9001000 

AIR FLOW (LFPM) 

Figure 9. Average Effect of Air Flow 
on SMD eJA 
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TYPICAL SMD THERMAL (OJA) 

Typical BJA Data S0-81 
300,.-.,--.,---,-~~,.-.,-.,---,---,---, 

250 

200 l-+--+--+--

3 
E •50 ~+==!=+=+-+-* 
~ 
~~ 

0 ~+---+---+-~~~+---+---+---+__J 
012345678910 

DIE SIZE (SQ MILS x 1000) 

Typical BJA Data SOL-162 
300,.-~r-~r-~r-~r-~r----, 

50 
-fPERmo~ 

0 '--~'--~'--~'--~'--~'----' 
o 10 ~ ~ ~ m 

DIESIZE(SQMILS x 1000) 

Typical BJA Data SOL-283 
300 ,-,.---,---,---,~,.-.,-...,.........,..--,---, 

250 !-+---+---+-

200 l-+---+--1----+-i-+--+--+--+---l 

~ 150 I t·t+-
:;l I i ! i 

ALLOY 42 LEADFRAME ___ ---

0 '---'--'----'---'~'--+---'----'---'--' 
0 5 10 IB ~ ~ ~ 35 ~ G ~ 

DIE SIZE (SQ MILS x 1000) 
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2345678910 

DIESIZE(SQMILS x 1000) 

Typical eJA Data SOL-203 

300 I 

250 --- _J -L- -
, I I 

3 200 t+-t--, --
i' 150 I t--1-----t----+--J ~LEADFR~ME I 

100 ~:-r=f .... -~i,_.--4--.______j 

50 
i C~~~E~OFRA1ME 

0'----'--'--1 -----'-~-'-------'--~ 
0 10 ffi ~ ~ ~ 

DIE SIZE (SQ MILS x 1000) 

NOTES: 
1. TEST CONDITIONS: 
Test ambient Still air 
Power d1ssipat1on: O.SW 
Test fixture: Philips PCB 

(1.12" x 0.75" x 0.059") 
Accuracy· ±15% 

2. TEST CONDITIONS: 
Test ambient: Still air 
Power d1ssipat1on: 0.5W 
Test fixture. Philips PCB 

{1.58" >< 0.75" / 0.059") 
Accuracy ±15% 

3. TEST CONDITIONS: 
Test ambient: 
Power dissipation 
Test fixture 

Accuracy 

Still air 
0.7W 
Phillps PCB 
(1.58" x 0 75" )<" 0.059") 
':15% 

Figure 10 
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Typical BJ:==1-=1 
=i-tt-++--i . m I 
200 -H--- -i--+~-+-+-r · !i" ' ALLOY 4HEADFRAME -T-

E 150 ' --·--j-- -T- I i I 

Q:,'5, I I COPPER LEADFRAME 

100 
50 

0 '--'--~--L-~.---"----'--'---'--'--' 
012345678910 

DIE SIZE (SQ MILS i< "'1000) 

Typical eJA Data SOL·243 

300 ~~~~~-~-~-·~~ 

I ! 
250 1--r----r---r --+---i----

1 I ' 

200 -~---~--+--+--~-
3 I I : : : 
:~ 150 ---r-1---r--t--+---

100 --~jEAD~yt----
1 COPPER LEAOFRAME 

50 ---r-r---r-1-T-
" --· _ ___J__ __ ~_L_J_ 

0 10 15 20 25 

DIE SIZE (SQ MILS x 1000) 

I 

I 

--------------- _ J 
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TYPICAL SMD THERMAL (OJA) 

'fypical 8JA Data PLCC·201 

: ::N=: ..... :::~_;:-:t--:-ffffi 
ror-t-~"'f"-+--+-+-+--+--+-+-t-1 

i 60 1--l-f-+-+-+--+-+-+-t-!-+-I 
~ 50 ,_,_,_,_,_,_,_,_,_,_,__,__. 

~ 40 t---+-1 --t-+i-+-+-+-+-+-+-+--1 

30 t--t--t--t--t--t--t--t--r-t--t--t-~ 

20 >-+--+--+--+--i-t-!t-!t-!+-+--+-< 

10t--t--i--1-t--t--t--+-rl-+-+-+--1 

0 ~~~~~~-~~-~~~~ 
0 10 15 20 25 30 35 40 45 so 55 60 

DIESIZE(SQMILS x 1000) 

Typical 8 JA Data PLCC-521 
WO ~~~~~---~--~ 
90 l-+-t---~l---f-1---1---1---f---j 

601---+--+-----+--+-+--+--+----+--+-+ 

70 t-+--+--t----i--+--+-+--+--+----i 

i 60 t--+-+--+----+--+-+-l-f---+--1 

f;i 50 +--+--+--+--+-I-+--+--+--+--+ 

J 40f--j--i--f"'"1"--l--;f-'*='~;;;;;;f;;;;;;j 
30 1---t-r- ---t---t--"lt--t--j---+-1 
20t-t--+--t---tl--+--t--+--t---tl--

10 1---T-t---T-+-+---+-,_l_,_' -+--+ 

0 +--~-+--+--+-+~~-+-~~'-+ 
0 10 20 30 40 50 60 70 80 90 100 

DIESIZE(SQMILS x 1000) 

NOTES: 
1. TEST CONDITIONS: 
Test ambient: Still air 
Power dissipation: 0.75W 
Test fixture: Signetics PCB 

(2.24" x 2.24" x 0.062") 
Accuracy: ± 15% 
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:cr-w-nrm 111 
-"" 70 

30 

20 

10 

0 

t--4--

0 51015202530354045505580 

DIE SIZE (SQ MILS x 1000) 

Typical BJA Data PLCC-682 
WO .--.,.--r--r-r-r--.,.--r-r-r-i 

90t-+-+--+--+-+-+--+--+--+--I 

801-+--t--+--l-t--+--t--+--l--1 
70 >-+--+----+---+-+~-+--+--+--+--+ 

i 80 

E 50 t-+--+--+----1,_r--+-+--+--+--+-1 

~~ 40 1---i----l---1--r==4'~=1=F=-~ 

30 t-+--+--+---+-+--+--+--t---t--i 

20 >-+--t--+---+--1--+--+--+---+-t 

10 1---t--l--t-+--+--i--t--+-+-l 

0 '--'---'--J..-J._,__.._--'--'--J.--' 
o 10 20 30 40 so ao 10 ·ao 90 ~oo 

DIE SIZE (SQ MILS x 1000) 

2. TEST CONDITIONS: 
Test ambient: Still air 
Power dissipation: 1.0W 
Test fixture: Signetics PCB 

(2.24" x 2.24" x 0.062") 
Accuracy: ± 15% 

Figure 11 
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:liTiirTn 11 
70 

! 60 
fr' 60 ~ 

T"-i--~ 40 

! 
~ 
~~ 

30 

20 

10 

0 

100 

90 

80 
ro 
60 

50 

40 

30 

20 

10 

0 

0 10 20 30 40 50 60 70 80 90 100 

DIESIZE(SQMILS x 1000) 

Typical BJA Data PLCC-843 

I- TAB BON OED 
I I I 

WIRE BONDED f._ 

0 10 20 30 40 50 60 70 80 90 100 

DIE SIZE (SQ MILS x 1000) 

3. TEST CONDITIONS: 
Test ambient: Still air 
Power dissipation: 1.5W 
Test fixture: Signetics PCB 

(2.24" x 2.24" x 0.062") 
Accuracy: ± 15% 
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TYPICAL SMD THERMAL (8Jc) 

~ 

E 
" ~, 

15 

10 

50 

45 

40 

35 

30 

25 

20 

15 

10 

Typical 8Jc Data 50-8 1 

2345678910 

DIE SIZE (SQ MILS x 1000) 

0 '--'---'----'---'--'---' 
0 ID 15 W ~ ~ 

DIE SIZE (SQ MILS x 1000) 

Typical 8Jc Data 50L-28 3 

(l '-·-'--'---'--'-'-+-....L.-'---'--' 
0 5 10 IB W ~ ~ ~ ~ ~ ~ 

DIE SIZE (SQ MILS x 1000) 
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Typical 8Jc Data 50·14 1 
50 _.,.......,....~--..,--.,..--,-~--..,~ 

45 f--t-+--+--+--+--+-1--+--+--l 

40 l---+--+--+-+-

35 ~f=1::::j:::i:~,,,.,;._..;.--l-..J-~ 
COPPER LEADFRAME 

~ 30 f--t-+--t---+--+-+--t-1--+-l 

~ 25 l--t---+-l--+-4--+--+--tl--+-4 

~ 20 t--+--+--+-!--+-1--·t--+-·-+---+--t 

15 r--+-+-+-+---+--t--t--t-f--l 

10 1--t-- --1-- ·+-+--+-+--t
t--+--+--+---+-1--·t-- --- . -1--1 

0'-~-+--+--+-l-~-+--+--+-+ 

012345678910 

DIE SIZE (SQ MILS x 1000) 

Typical 8Jc Data 50L-20 2 

50.-------------~ 

45 1----+---+---+----c----+---j 

401---r--+---+---+---+-----1 

351---1---1---1---1---l---l 

151---f----1---1---1---1---1 

10 t---t----t---t----+--+---1 

0 f---·-1---+--+---l- --

0 ID 15 W fi ~ 

DIE SIZE (SQ MILS x 1000) 

NOTES: 
1. TEST CONDITIONS: 
Power dissipation· 0.5W 
Test fixture· "Infinite" ticat sink 
Accuracy· + 15% 

2. TEST CONDITIONS: 
Power d1ss1pation: 0.7W 
Test fixture: "Infinite" heat sink 
Accuracy: ± 15% 

3. TEST CONOITIOHS: 
Power d1ss1pation: 1.0W 
Test fixture: "Infinite" 1-1eat sir1k 
Accuracy: 1 15% 

Figure 12 
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Typical 8Jc Data 50-16 1 
50 _.,.......,....~--,-.---.,..--,-~--..,--., 

45 l---+--+--+--+-t---+--+--+---t---1 

40 1-+--+--+-+-+--+---+--+--t--t 

35 H::o=r"t--t-H-=F;;::j:;::±:i 
~ 30 t--t--1 COPPER LEADFRAME f--+-1 
E 25 l-+--+--+--+-+--+---+--+--+--1 
" ~, 20 l--+--+--+--+-t--+--+--t---t---1 

15 1-+--+--+--+-+--+--+--+--t--t 
~ <---+--+--+--+-l--+--+--t----4---1 

O'-+-~~__,-~_,__~~~~ 

012345678910 
OIESIZE{SQMILS x 1000) 

Typical 8Jc Data 50L-24 3 

50 .-----------.--~ 
45t-~t---t---t---t----t--

40f--l---l---l---l---l----4 

35 t-~t---l--t---t---l-----1 

~ 30 t--t---t---r--t--t-----1 

~ 25 f---"-T'--C~OPbP_E_R_Ll-EA_D_F_Rl-AM_E--t--~ 
Ji t--20~--+--+-~:+::::::t---==J----l 

15 ~--+---r--+--+---4 

10 t--l---t---1---f---t----I 

0 ..__L__L__L__L__J......_J 

o ro 1s ~ 25 30 
DIE SIZE {SQ MILS x 1000) 
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TYPICAL SMD THERMAL (OJc) 

Typical BJc Data PLCC·201 'fypical BJc Data PLCC·282 
so ..-..-..-~..-~....--..-~~~~ 

45 l--1--1--l--l--l--l--l--l--l--l--+--l 

40' :111111111 ! 111 

~ : t-f-t-t-..-1b.-i.~-t-+-lc-+-l--t--i 
E 25t---t---+-+-+-r-~t-_t-+-+---+-+-+--+---i 
~~ 20 l--l--l--l--l--l--l--1--1--l--l--+--l 

15 >-+-+-+-+-+--+--+--+--+-+-+--< 

w l--l--l--1--1--l--l--l--l--l--l--+-l 

w 15 20 25 30 35 40 45 50 55 60 

DIE SIZE (SQ MILS x 1000) 

Typical BJc Data PLCC·52 2 
so ..-,-...,..-....,.-,--..---..-...,..-...... --r--, 

45 l--+---+----+-+-1--+---+----+-+--I 
40 l--+---+----+-+-1--+--+--+--t--I 
35>-+--+--+-+-+--+--+--+-+--! 

!i' 30 >-+--+--+--+--+--+---<-+-+-----< 

~ 25 l--+--+----+-+--1--+--+--+--t--I 
~ 20 >-+--+---+--+-+--+--+---+--+--I 

15 t-t-t-F"t-f=f=f=F:F.l 
m t--+--+--+--+-+---+---+----+-+--1 

0 .__.___,___....___._...___.___.___.__,--! 
0 w 20 30 40 50 60 70 60 90100 

OIESIZE(SQ MILS x 1000) 

NOTES: 
1. TEST CONDITIONS: 
Power dissipation: 0.75W 
Test fixture: "Infinite" heat sink 
Accuracy: ± 15% 

2. TEST CONDITIONS: 
Power dissipation: 1.0W 
Test fixture: "Infinite" heat sink 
Accuracy: ± 15% 

3. TEST CONDITIONS: 
Power dissipation: 2.0W 
Test fixture: "Infinite" heat sink 
Accuracy: ± 15'%, 

March 1986 

35 

!i' 30 

i3 25 

~ 20 

15 

10 

0 

so 

45 

40 

35 

~ 30 

p 25 

~ 20 

15 

10 

0 

N 
~ ....,.._ 

0 5 1015202530354045505560 

DIE SIZE (SQ MILS x 1000) 

Typical BJc Data PLCC-683 

~ 

0 10 20 30 40 so 60 70 60 90 100 

DIE SIZE (SQ MILS x 1000) 

Figure 13 
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:iii'ff ITi'I 11 
35 

~ 30 

~ 25 I-+---+--+--+-+~+---+--+--+-+ 

~ 20 1--,.....t--t--t-l--+---+----+-+--I 
15 H--t-N-+N..:::P""t--1-~=I:;;;~ 
m 1--+---+--+--+-+---+---+----+-+--I 

0 ~+--+--+--+~~+--+--+--+-+ 
0 10 20 30 40 50 60 70 80 90 100 

DIE SIZE (SQ MILS x 1000) 

Typical BJc Data PLCC-84 3 
so~~~~~-..-~~~~~ 

45 l--+--+--+--+-1--+--+----+-t--I 
40 >-+--+--+--+-+--+--+--+--I--! 

351--+--t--+--+-+-+--+--t---l--i 

! 30 l--+-+-+-+-+--+--+--+--+--1 
E 25 >-+--t--t-TAB BONDED-t--+-+--! 

~ 20 J_ 

15 !--+-+-+ w~ loN1
oE'.'.t_-+---+----1 

10~1---l---l-+=:i::o:j::~,.,j,.-i-~ 

0 ~+--+--+-~-~+--+--+-~~ 
0 10 20 30 40 so 60 70 60 90 100 

DIE SIZE (SQ MILS x 1000) 
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I Effect of Device Stand-Off 
on so eJA' 

:Ff I I I I IJillH 
§" 

~ 
< 
~~ 

! _J_ ! _J_ 85 

84 

83 

82 

H I +-+-+--+-t-+-+-t--i 
J I 

81 

80 

79 I J.--±:t_,_i -+-t--t--+-+-1 
78 -tJ 

220 

210 

200 

170 

160 

3 4 5 6 7 8 9 10 tt 12 13 M 15 

DEVICE STAND-OFF (MILS) 

Effect of Board Size 
On S0BJA2 

I 

! 

\ l 
150 

012345678910 

BOARD SIZE(SQ IN) 

Effect of Trace Length on 
28-Lead PLCC eJA3 

90 H 1-t-+-1T-t-H-t1-1 

§" 80 I\ 
~ 75f--+-~~~,\t--r-r---i~i--i---r-o 

~ rof--+--+--r'\\-T~r--T--r--,-,---, 

55L_J.__J__J___c~L_.L--'-~~~ 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

AVERAGE TRACE LENGTH (INCHES) 
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NOTES: 
1. TEST CONDITIONS: 
Package type· SOL-20 CLF 
Die size: 11,322 sq mils 
Test ambient· Still air 
Power dissipation· 0.75W 
Test fixture: Philips PCB 

(1.58" A G.7S" A 0.059") 

2. TEST CONDITIONS: 
Package type: S0-14 CLF 
Die size: 
Test ambient: 
Power dissipation
-Test fixture: 

5,040 sq mils 
Still air 
0.6W 
0.062" thick PCB with 
"No Traces" 0-9 Mil stand-off 

3. TEST CONDITIONS: 
Package type: PlCC-28 CLF 
Die size: 10,445 sq mils 
Test ambient· Still air 
Power dissipation· 1.0W 
Test fixture: Signetics PCB 

(2.24" x 2.24" x 0.062") 
trace 27 Mil wide 1 oz SO ft copper 

Figure 14 
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SYSTEM CONSIDERATIONS 
With the increases in layout density resulting 
from surface mounting with much smaller 
packages, other factors become even more 
important. THE USER IS IN CONTROL OF 
THESE FACTORS. 

One of the most obvious factors is the 
substrate material on which the parts are 
mounted. Environmental constraints, cost 
considerations and other factors come into 
play when choosing a substrate. The choice 
is expanding rapidly, from the standard glass 
epoxy PWB materials and ceramic substrates 
to flexible circuits, injection molded plastics, 
and coated metals. Each of these has its own 
thermal characteristics which must be consid
ered when choosing a substrate material. 

Studies have shown that the air gap between 
the bottom of the package and the substrate 
has an effect on OJA· The larger the gap, the 
higher the OJA· Using thermally conductive 
epoxies in this gap can slightly reduce the 
OJA· 

It has long been recognized that external 
cooling can reduce the junction temperatures 
of devices by carrying heat away from both 
the devices and the board itself. Signetics 
has done several studies on the effects of 
external cooling on boards with SO pack· 
ages. The results are shown in Figures 15 
through 18. 

The designer should avoid close spacing of 
high power devices so that the heat load is 
spread over as large an area as possible. 
Locate components with a higher junction 
temperature in the cooler locations on the 
PCBs. 

The number and size of traces on a PWB can 
affect OJA since these metal lines can act as 
radiators, carrying heat away from the pack
age and radiating it to the ambient. Although 
the chips themselves use the same amount 
of energy in either a DIP or an SO package, 
the increased density of a Surface Mounted 
Assembly concentrates the thermal energy 
into a smaller area. 

It is evident that nothing is free in PWB layout. 
More heat concentrated into a smaller area 
makes it incumbent on the system designer 
to provide for the removal of thermal energy 
from his system. 

Large conductor traces on the PCB conduct 
heat away from the package faster than small 
traces. Thermal vias from the mounting sur
face of the PCB to a large area ground plane 
in the PCB reduces the heat buildup at the 
package. 

In addition to the package's thermal consider
ations, thermal management requires one to 
at least be aware of potential problems 
caused by mismatch in thermal expansion. 
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200 1--+--+-+--t--+--t~r-t-T-, 

~ 150 

i; ~oc 

STILl.Al~I~ 
50 :: t~~=/ ...-I 

0 :rJ.PMI.....- I 

012345678910 
DIE SIZE (SQ MILS x 1000) 

Figure 15. Results of Air Flow on OJA 

on S0-14 With Copper Leadframe 

200 f-+-+-+--f--t-t~1--t-+-~ 

~ 150 

: 100 
rt:-+--+---ir- . .,._ 

0 L-.1-.1--+---'---'--'--'--'--'-~ 

012345678910 
DIE SIZE (SQ MILS x 1000) 

Figure 17. Results of Air Flow on OJA 

on S0-16 With Copper Leadframe 

The very nature of the SMD assembly, where 
the devices are soldered directly onto the 
surface, not through it, results in a very rigid 
structure. If the substrate material exhibits a 
different thermal coefficient of expansion 
(TCE) than the IC package, stresses can be 
setup in the solder joints when they are 
subjected to temperature cycling (and during 
the soldering process itself) that may ulti
mately result in failure. 

Because some of the boards assembled will 
require the use of Leadless Ceramic Chip 
Carriers (LCCCs), TCE must be understood. 
As will be seen below, TCE is less of a 
problem with the commercial SMD packages 
with leads. 

Take the example of a leadless ceramic chip 
carrier with a TCE of about 6 X 10-6 /K 
soldered to a conventional glass-epoxy lami
nate with a TCE in the region of 16 X 10-6 /K. 
This thermal expansion mismatch has been 
shown to fracture the solder joints during 
thermal cycling. Substrate materials with 
matched TCEs should be evaluated for these 
SMD assemblies to avoid problems caused 
by thermal expansion mismatch. 
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200 r-+--+--+--+--t---t~r-t-+-~ 

'~.. 150 STILL AIR 
_ I /'! 200 LFPM ..JLI 400 LFPM 
J 100 ~-~ .... ~E21~Z','.'7h~~".!!-+--

50 Lm~JJ 
o'--+---'--'--'--'-~~'---"'--'-~ 

0 3 6 9 12 15 18 21 ~ v ~ 
DIE SIZE (SQ MILS x 1000) 

Figure 16. Results of Air Flow on OJA 

on SOL-16 With Copper Leadframe 

250 

200 
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w~OOLFPM 400 LFPM _ 

t"' t- ~ ~~~~ H 

~ 150 

t.. 

~ 100 

50 

0 
0 3 8 9 12 15 18 ~ 24 v ~ 

DIE SIZE (SQ MILS x 1000) 

Figure 18. Results of Air Flow on OJA 

on SOL-20 With Copper Leadframe 

The stress level associated with thermal ex
pansion and contraction of small SMDs such 
as capacitors and resistors, where the actual 
change in length is small, are normally rather 
low. However, as component sizes increase, 
stresses can increase substantially. 

Thermal expansion mismatch is unlikely to 
cause too many problems in systems operat
ing in benign environments; but, in harsher 
conditions, such as thermal cycling in military 
or avionic applications, the mechanical 
stresses setup in solder joints due to the 
different TCEs of the substrate and the com
ponent are likely to cause failure. 

The basic problem is outlined in Figure 19. 
The leadless SMD is soldered to the sub
strate as shown, resulting in a very rigid 
structure. If the substrate material exhibits a 
different TCE from that of the SMD material, 
the amount of expansion for each will differ 
for any given increase in temperature. The 
soldered joint will have to accommodate this 
difference, and failure can ultimately result. 
The larger the component size, the higher the 
stress levels so that this phenomenon is at its 
most critical in applications requiring large 
LCCCs with high pin-counts. 
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lCEOFSMD=B x 10-4%/K 

~ SMD ~ 
(_ 

I I 
SUBSTRATE s 

TCEOFSUBSTRATE=16 )( 10-4°/o/K 

Figure 19. The Basic Problem of 
Thermal Expansion Mismatch Is That 
the Substrate and Component May 

Each Have Different Thermal 
Coefficients of Expansion. 

NOTE: Data provided by N.V. Philips 

To address this problem, three basic solu
tions are emerging. First, the use of leadless 
ceramic chip carriers can sometimes be 
avoided by using leaded devices; the leads 
can flex and absorb the stress. Second, when 
this solution is not feasible, the stresses can 
be taken up by inserting a compliant elasto
meric layer between the ceramic package 
and the epoxy glass substrate. Third, TCE 
values of component and substrate can be 
matched. 

USING LEADED DEVICES 
(SO, SOL & PLCC) 
The current evolution in commercial electron
ics includes the adoption of the commercial 
SMD packages, i.e. SO with gull-wing leads or 
the PLCC with rolled-under J-leads, rely on 
the compliance of the leads themselves to 
avoid any serious problems of thermal expan
sion mismatch. At elevated temperatures, the 
leads flex slightly and absorb most of the 
mechanical stress resulting from the thermal 
expansion differentials. 

Similarly, leaded holders can be used with 
LCCCs to attach them to the substrate and 
thus absorb the stress. 

Unfortunately, using a lead does not always 
ensure sufficient compliancy. The material 
from which the lead is made, and the way it is 
formed and soldered can adversely affect it. 
For example, improper soldering techniques, 
which cause excess solder to over-fill the 
bend of the gull-wing lead of an SO can 
significantly reduce the lead's compliancy. 

COMPLIANT LA YER 
This approach introduces a compliant layer 
onto the interface surface of the substrate to 
absorb some of the stresses. A SOµm thick 
elastomeric layer is bonded to the laminate. 
To make contacts, carbon or metalic powders 
are introduced to form conductive stripes in 
the nonconductive elastomer material. Unfor
tunately, substrates using this technique are 
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substantially more expensive than standard 
uncoated boards. 

Another solution is to increase the complian
cy of the solder joint. This is done by increas
ing the stand-off height between the under
side of the component and the substrate. To 
do this, a solder paste containing lead or 
ceramic spheres which do not melt when the 
surrounding solder reflows, thus keeping the 
component above the substrate can be used. 

MATCHING TCE 
There are two ways to approach this solution. 
The TCE of the substrate laminate material 
can be matched to that of the LCCC either by 
replacing the glass fibers with fibers exhibiting 
a lower TCE (composites such as epoxy
Kevlar ® or polyimide-Kevlar and polyimide
quartz), or by using low TCE metals (such as 
lnvar ®, Kovar, or molybdenum). 

This latter approach involves bonding a glass
polyimide or a glass-epoxy multilayer to the 
low TCE restraining core material. Typical of 
such materials are copper-lnvar-copper, Al
loy-42, copper-molybdenum-copper, and cop
per-graphite. These restraining-core con
structions usually require that the laminate be 
bonded to both sides to form a balanced 
structure so that they will not warp or twist. 

This inevitably means an increase in weight, 
which has always been a negative factor in 
this approach. However, the SMD substrate 
can be smaller and the components more 
densely packed in many cases overcoming 
the weight disadvantages. On the positive 
side, the material's high thermal conductivity 
helps to keep the components cool. More
over, copper-clad-lnvar lends itself readily to 
moisture-proof multilayering for the creation 
of ground and power planes and for providing 
good inherent EMl/RFI shielding. 

Kevlar is lighter and widely used for sub
strates in military applications; but, it suffers 
from a serious drawback which, although 
overcome to a certain extent by careful atten
tion to detail, can cause problems. The mate
rial, when laminated, can absorb moisture 
and chemical processing fluids around the 
edges. Thermal conductivity, machinability 
and cost are not as attractive as for copper
clad lnvar. 

For the majority of commercial substrates 
however, where the use of ceramic chip 
carriers in any quantity is the exception rather 
than the rule, and when adequate cooling is 
available, the mismatch of TCEs poses little 
or no problem. For these substrates tradition
al FR-4 glass-epoxy and phenolic-paper will 
no doubt remain the most widely used mate
rials. 

7-65 

Application Note 

AN SMD-100 

Although FR-4 epoxy-glass has been the 
traditional material for plated-through profes
sional substrates, it is phenolic-paper lami
nate (FR-2) which finds the widest use in 
consumer electronics. While it is the cheap
est material, it unfortunately has the lowest 
dimensional stability, rendering it unsuitable 
for the mounting of LCC:Cs. 

SUBSTRATE TYPES 
FR-4 glass-epoxy substrates are the most 
commonly used for commercial electronic 
circuits. They have the advantage of being 
cheap, machinable, and lightweight. Sub
strate size is not limited. On the negative side, 
they have poor thermal conductivity and a 
high TCE, between 13 and 17 x 10-6/K. This 
means they are a poor match to ceramic. 

Glass polyimide substrates have a similar 
TCE range to glass-epoxy boards, but better 
thermal conductivity. They are, however, 
three to four times more expensive. 

Polyimide Kevlar substrates have the advan
tage of being lightweight and not restricted in 
size. Conventional substrate processing 
methods can be used and its TCE (between 4 
and 8), matches that of ceramic. Its disadvan
tages are that it is expensive, difficult to drill 
and is prone to resin microcracking and water 
absorption. 

Polyimide quartz substrates have a TCE be
tween 6 and 12 making them a good match 
for LCCCs. They can be processed using 
conventional techniques, although drilling 
vias can be difficult. They have good dielec
tric properties and compare favorably with 
FR-4 for substrate size and weight. 

Alumina (ceramic) substrates are used exten
sively for high-reliability military applications 
and thick-film hybrids. The weight, cost, limit
ed substrate size and inherent brittleness of 
alumina means that its use as a substrate 
material is limited to applications where these 
disadvantages are outweighed by the advan
tage of good thermal conductivity and a TCE 
that exactly matches that of LCCCs. A further 
limitation is that they require Thick-film 
screening processing. 

Copper-clad lnvar substrates are the leading 
contenders for TCE control at present. It can 
be tailored to provide a selected TCE by 
varying the copper-to-lnvar ratio. Figure 20 
shows the construction of a typical multilayer 
substrate employing two cores providing the 
power and ground planes. Plated-through 
holes provide an integral board-to-board in
terconnection. The low TCE of the core 
dominates the TCE of the overall substrate, 
making it possible to mount LCCCs with 
confidence. 

7 
~ 
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Because the TCE of copper is high, and that 
of lnvar is low, the overall TCE of the sub
strate can be adjusted by varying the thick
ness of the copper layers. Figure 21 plots the 
TCE range of the copper-clad lnvar as a 

function of copper thickness, and shows the 
TCE range of each of several other materials 
to which the clad material can be matched. 
For example, if the TCE of Alumina is to be 
matched, then the core should have about 

PLATED-THROUGH HOLES 

ilL~i~~~dtJ~t~~•a. 
~~~~~~~~~ 

COPPER CLAD INVAR 1 

POWER PLANE 
COPPER TRACES 
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46% thickness of copper. When this material 
is used as a thermal mounting plane, it also 
acts as a heatsink. 

Figure 20. Section Through a Typical Multilayer Substrate Incorporating Copper-clad lnvar Ground and 
Power Planes, Interconnected Via Plated-though Holes. 

NOTE: Data provided by N.V. Philips 

O'--~-'-~-'~~"---~-'-~--' 

0 w ~ ~ ~ ~ 

PERCENT THICKNESS OF COPPER 
CLADINVAR 

Figure 21. The TCE Range of Copper-clad lnvar as a Function of Copper Thickness. 
NOTE: Data provided by N.V. Philips 
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Thermal Considerations For 
Surface Mounted Devices 

Table 1. Substrate Materlal Properties 

Application Note 

AN SMD-100 

SUBSTRATE MATERIAL TCE (10-6/K) THERMAL CONDUCTIVITY (W/m3K) 

Glass-epoxy (FR-4) 13-17 

Glass polyimide 12-16 

Polyimide Kevlar 4-8 

Polyimide quartz 6-12 

Copper-clad lnvar 6.4 (typical) 

Alumina 5-7 

Compliant layer See Notes 
Substrate 

NOTES: 
Compliant layer conforms to TCE of the LCCC and to base substrate material. 
Data provided by N.V. Philips 
KEVLAR® is a registered trademark of DU PONT. 
INVAR® is a registered trademark of TEXAS INSTRUMENTS. 

CONCLUSION 
Thermal management remains a major con
cern of producers and users of ICs. The 
advent of SMD technology has made a thor· 
ough understanding of the thermal character-

March 1986 

istics of both the devices and the systems 
they are used in mandatory. The SMD pack
age, being smaller, does have a higher OJA 

than its standard DIP counterpart ... even 
with Copper Lead Frames. That is the major 
trade-off one accepts for package miniatur-

7-67 

0.15 

0.35 

0.12 

TBD 

165 (lateral) 
16 (transverse) 

21 

0.15-0.3 

ization. However, consideration of all the 
variables affecting IC junction temperatures 
will allow the user to take maximum advan
tage of the benefits derived from use of this 
technology. 

7 
~ 
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INTRODUCTION 
Economic survival is driving the electronics 
industry to use cheaper, faster, more reliable 
and more dense systems and components. 
Assembly technologies, such as SMD (Sur
face Mounted Device) technology, developed 
and used in hybrids and for military electron
ics for over two decades, is being adapted to 
commercial electronics as part of this evolu
tion. With SMD technology, components are 
soldered directly to a metalized footprint on 
the surface of the board or substrate rather 
than being inserted through holes drilled in 
the board and then soldered. Because of this 
evolution, package styles specially designed 
to facilitate surface mounting are now in high 
demand. 

The reasons for the change to SMD technolo
gy vary from one customer to another; but the 
primary motivator is higher profits through 
lower manufacturing and material costs, or an 
improved product, or both. 

Improved Electrical 
Performance 
Because SMD packages are much smaller 
than their DIP counterparts, they have much 
less capacitance and inductance, and provide 
improved AC performance, especially in high
speed environments. They help to minimize 
problems associated with ground bounce and 
multiple output switching found with standard 
DIP packages. The SO package is especially 
suitable for high-speed families such as FAST 
and High-Speed CMOS where package in
ductance can induce or compound problems 
not normally found in slower technologies. 

Ease Of Automation 
SMD pick-and-place machines offer higher 
yields, faster cycle rates (3 - 1 Ox faster), and 
much higher throughput volumes than auto
matic insertion machines for DIP packages. 

Greatly Increased Densities 
Greatly increased densities can be achieved 
through surface mounting. The packages 
themselves are much smaller (as much as 
70%) and can be placed much closer togeth
er. Furthermore, both sides of the board can 
be used with SM Ds. 

Reduced Board Costs 
The number of layers, total size of the board 
and the number of plated through holes can 
be reduced, thus lowering the total cost of the 
board (many companies claim savings of 30 
to 50%). 
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Easier Board Rework 
In those instances where rework is neces
sary, it is much faster and cheaper with 
SMDs. 

Improved Reliability 
Not only are the components proving to be at 
least as reliable as their DIP counterparts but, 
surface mounted assemblies show fewer fail
ures in stress tests than equivalent through 
hole assemblies. 

Lower Shipping, Storage And 
Handling Costs 
SMD components are up to 70% smaller and 
weigh up to 90% less than DIPs (up to 95% 
savings in storage area for Tape & Reel SMD 
components vs DIPs and up to 90% savings 
in component weight). Surface mount assem
blies offer additional savings in both weight 
and space, both of which can be linked to 
increased profits. 

SMD packages for integrated circuits fall into 
two categories: Swiss Outline also known as 
Small Outline (SO) and the Plastic Leaded 
Chip Carrier (PLCC). 

SO PACKAGE 
The SO package was developed by N.V. 
Philips Corp, originally for the Swiss watch 
industry. In the mid 1970s Signetics intro
duced linear ICs in SO packages to the US 
market (hybrid and telecommunications). As 
demand grew, other technologies such as 
FAST, Low Power Schottky, Schottky, TTL, 
CMOS, High-Speed CMOS (HG and HGT), 

Table 1 

PIN COUNT so 
8 x 

14 x 

16 x 

18 

20 

24 

28 

44 

52 

68 

84 
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EGL, ROMs, RAMs, PROMs, were made 
available in SO packages. 

The SO is a dual-in-line plastic package with 
leads spaced 0.050" apart and bent down 
and out in a Gull-Wing format. It comes in two 
widths: 0.150" SO, and 0.300" SOL (SO
Large) depending on the pin count. 

As ICs became more complex and the num
ber of pins grew, the standard dual-in-line 
packages grew longer and wider, presenting 
new electrical and mechanical problems. 
Some of these were resolved with the intro
duction of the ceramic leadless chip carrier 
(LCC). These were square, ceramic packages 
without leads which can be socketed or 
soldered directly to a substrate if the thermal 
coefficient of expansion of the chip carrier 
and the substrate are be matched. 

In 1980, the Plastic Leaded Chip Carrier 
(PLCC) was introduced as a cheaper alterna
tive to the LCC. However, this was at the 
same time that SMD was winning acceptance 
in commercial electronics and the PLCC was 
seen as an ideal SMD package for the higher 
pin count devices (those with more than 28 
leads). The PLCC is a square, plastic pack
age with leads on four sides, spaced down 
and under in a J-Bend configuration. It is 
available in the higher pin counts: 20, 28, 44, 
52, 68, 84 with even higher pin counts under 
development. 

The smallest square PLCC is the 20 pin 
package. There are many reasons for this; 
the primary one is that below 20 pins, the 
package would be as thick as it is square, 

SOL PLCC 

x 

x x (rectangular) 

x x 

x 

x x 

x 

x 

x 

x 
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Table 2. Maximum Thermal 
Resistance (eJAl Values For SMD 
Packages (°C/W) 

PINS so SOL PLCC 

8 160 

14 115 

16 110 90 

20 85 70 

24 75 

28 70 60 

44 42 

52 39 

68 42 

84 32 

resulting in a cube-like package which would 
be very difficult to handle in an automated 
environment. 

Logic and linear devices are available in SO 
while the more complex parts such as micro
processors, microcontrollers, complex periph
erals, large memory devices, and other higher 
pin count integrated circuits will be found in 
the PLCC. 

ASSEMBLY 
The assembly of these SMD packages is 
virtually the same as for the older DIP pack
ages using the same materials and most of 
the same equipment and assembly technolo
gies. 
The only differences in the process are the 
smaller lead frames, different lead bends 
(gull-wing for SO and J-Bend for the PLCC), 
and closer spacing resulting in a much 
smaller package for the same basic die. 

RELIABILITY 

Reliability studies of SMD components, con
ducted not only by Signetics and Philips, but 
many of our competitors and our customers 
have revealed that these packages are at 
least as reliable as the standard plastic DIP 
packages that have been used over the past 
20 years. In several cases, test results of the 
SMD packages have been better than their 
DIP counterparts. 

THERMAL CHARACTERISTICS 

Thermal characteristics of ICs have always 
been a major consideration to producers and 
users of electronics products because an 
increase in junction temperature (T J) can 
have an adverse effect on the long term 
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operating life of an IC. The advantages real
ized by miniaturization have trade-offs in 
terms of increased junction temperatures. 
Some of the variables affecting T J are con
trolled by the producer of the IC, while others 
are controlled by the user and the environ
ment in which the device is used. 

With the increased use of SMD, thermal 
management remains a valid concern be~ 

cause not only are the packages much 
smaller, but the thermal energy is concentrat
ed much more densely on the PCB. For these 
reasons users of SMD must be more aware of 
all the variables affecting TJ. 

Power Dissipation 
Power dissipation (Po) varies from one device 
to another depending on technology and 
complexity. It can be obtained by multiplying 
V ccmax by the Ice Characterized at the maxi
mum ambient temperature expected (in the 
case of TTL, 70°C). 
• Junction temperature (TJ) is the 

temperature of a powered IC measured 
at the substrate diode. When the device 
is powered, the heat generated causes 
the T J to rise above the ambient 
temperature (TA)-

• All standard TTL, Schottky, Low Power 
Schottky, and FAST being built by 
Signetics use copper leadframes. 

• The ability of the package to conduct 
heat from the chip to the environment 
is expressed in terms of thermal 
resistance, normally called Theta JA 
(8JA). 8JA is the total resistance from 
the junction to ambient and is often 
separated into two components: eJc 
(junction to case) and 8cA (case to 
ambient). 8JA = 8Jc + 8cA 8JA values for 
SMD packages are listed in Table 2. 

• All measurements are in still air. 

•TA max is +70°C. 

• Ice Characterized at nominal Vee and 
+ 70°C ambient. 

• Calculate power (P) by multiplying V cc 
nominal X Ice at + 70°C. 
P =IE 

• Calculate rise in (T J) by multiplying 
Power by eJA· 
TJ =PX 8JA 

• Add T J + TA max· If result is greater 
than 120°C, then thermal mounting or 
some other way to reduce the T J must 
be used. 

Factors Affecting Thermal 
Resistance 
In addition to possible loading and duty cycle 
factors in some technologies, there are sev
eral factors which affect eJA of any IC pack
age. Effective thermal management demands 
a sound understanding of all these variables. 
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Package variables include the leadframe de
sign, leadframe material, the plastic used to 
encapsulate the device, and to a lesser 
extent, other variables such as the die size 
and die attach methods. While the thermal 
conductivity of the wire can be calculated, it is 
too insignificant to be considered as a factor. 

Other factors that have a significant impact 
on the 8JA include the substrate upon which 
the package is mounted, the density of the 
layout, the gap between the package and 
substrate, the number and length of traces on 
the surfaces of the board, the use of thermal
ly conductive epoxies, and any external cool
ing methods. 

STANDARDIZATION 
The SO package is an industry standard 
format. In June 1985, the JEDEC (Joint Elec
tronics Engineering Council) of the EIA (Elec
tronics Industries Association) issued a Solid 
State Product Outlines Standard for each of 
the SO formats: MS-012 AA-AC for the 
0.150" body width SO and Ms-013 AA-AE for 
the 0.300" body width SOL. In addition to the 
JEDEC Standard, de facto standardization 
has been achieved in the industry in that most 
of the major US and European IC manufactur
ers (more than 15 companies currently) use 
this standard. 

The PLCC is also a standardized format, with 
a JEDEC Registered Outline #M0-047 AA
AH. It also is multiple sourced with over 10 
US IC manufacturers using this standard. 

Points worth noting: ALL SO AND SOL 
PACKAGES HAVE 0.050" LEAD SPACING 
AND A GULL-WING LEAD BEND, WHILE 
ALL PLCC PACKAGES HAVE THE SAME 
LEAD SPACING AND A J-BEND LEAD 
BEND. 

TAPE AND REEL 
One revolutionary phenomenon in SMD is the 
development of Tape and Reel for the IC 
packages. Philips and several other compa
nies making automatic placement equipment 
recognized the need for a feed system which 
allows for positive indexing large volumes of 
components at high-speed in order to get 
maximum efficiency out of the new pick-and
place machines. Tubes are limited to a rela
tively small number of parts (dictated by tube 
length) and depend on gravity to feed compo
nents to the placement head. After several 
proposed tape formats, Philips, Signetics, 
many of the component and placement 
equipment manufacturers, and board manu
facturers convened under the auspices of EIA 
(Electronic Industries Association) and 
agreed on an industry standard specification 
for Tape and Reel for both SO and PLCC 
packages. The proposed EIA specification 
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Figure 1. Manufacturers' Recommended Footprint 

FOOTPRINTS FOR PLCC 

~-~1·~-_J~ 
I 

PAO AREA 

PINS A 

20 .425 
28 .525 
44 .725 8 
52 .825 
68 1.025 

Figure 2. Footprint Design For The PLCC-IC 
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RS 481 A is being used by Signetics and 
Philips, both of whom have shipped compo
nents on Tape and Reel since late 1984. 

SUCCESS IN SURFACE 
MOUNTING BEGINS WITH THE 
DESiGNER 
In addition to the different package configura
tions, surface mounting is done on a much 
smaller scale. Instead of the plated through 
holes, metallized footprints must be etched 
onto the substrate surface. 

The designer will be using a more refined set 
of rules for layout of the surface mount PC 
board. Because the components can be 
spaced closer together with small contact 
spacing, a narrower conductor trace width is 
necessary. A common signal conductor can 
be 0.01 O" to 0.012" wicje and 0.015" through 
0.030" is adequate for power and ground 
bussing. The suggested footprint contact 
area has a generous tolerance. For the SO 
l.C., a rectangular pattern is used on 0.050" 
spacing. The length of the pad is 0.050" to 
0.060" and the width can vary from 0.020" to 
0.035". The 0.025" X 0.050" footprint pattern 
will work well using the grid placement sys
tem favored by most designers. The 0.012" 
conductor width spaced at 0.025" provides a 
reasonable 0.013" air gap between traces. 
However, if conductor traces are routed be
tween contact pads, it will be necessary to 
neck down the trace width to 0.008" and still 
retain an equal airgap at each side. Because 
neck down traces require additional time in 
both hand taping or CAD/photo plot genera
tion of artmasters, some compromises may 
be justified. By reducing the contact pad size 
to 0.020" X 0.050", it is possible to route a 
consistent 0.010" conductor trace width and 
still maintain the desired clearances. Howev
er, some PC board shops may not maintain 
the consistent quality necessary when using 
this 1ine line approach over the entire board. 
It is important to discuss limitation and premi· 

um cost penalties with your supplier before 
full commitment to the 0.01 O", and smaller, 
trace widths. 

Another very important consideration to be 
taken into account is the thermal concentra
tion caused by miniaturization. The same die 
is being used in the SMD as in the DIP, thus 
the power dissipated is the same; however, 
the smaller packages are being placed much 
closer together, concentrating the thermal 
energy. The trade-offs between the increase 
in density and the concentration of thermal 
energy must be evaluated by the board man
ufacturer. 

These factors may influence the choice of 
PCB material, the number of layers, and the 
thickness of the PCB board. New methods to 
transfer heat from the package to the board 
and then away from the board should be 
considered by the designer. 

Other factors to be considered are the place
ment system, soldering method, post-assem· 
bly cleaning, inspection, test, and the avail
ability of parts in SMD packages. 

One of the first steps is to list all the devices 
needed and to determine which ones are 
available in SMD format. With the growth of 
popularity of SMD, the number of different 
functions offered by Signetics continues to 
grow rapidly. In addition to the SIGNETICS 
SMD POCKET GUIDE, there are several 
cross-reference lists available from design 
and assembly services. However, with the 
explosive growth of this market NONE OF 
THESE LISTS ARE NECESSARILY CUR
RENT. Please check with your local sales 
office because the parts availability lists are 
growing almost daily. 

When choosing the type of footprints to use, 
it is very important that the designer consid
ers the soldering method being used. 

Basically there are two types of soldering in 
use today: flow soldering (wave, drag, or hot 
solder dip) and reflow soldering (vapor phase, 

PCC-1.C. 

infrared, thermal conduction through the 
PCB, and hot air). 

The SO package can be soldered using a 
flow soldering method. The devices must be 
attached to the PCB by means of an adhesive 
because the device side of the board will be 
facing down as it goes through the solder 
wave. The orientation of the part as it goes 
through the solder wave can play an impor
tant role in the elimination of bridges. Experi
ments should be conducted by the user to 
determine the best footprints for use in a 
particular soldering system. Some users feel 
that the narrower footprints help to reduce 
solder bridges. Others have been experiment
ing with rounded footprints to reduce bridging 
during wave soldering and claim to have had 
very good results. 

Reflow soldering has been done for many 
years in the hybrid industry. A solder paste or 
solder cream is applied to the footprint prior 
to placement of the component. These 
pastes and creams contain tiny spheres of 
solder suspended in a carrier which contains 
the flux. As the substrate temperature is 
raised, the flux, solvents, and carriers are 
driven off and the solder liquifies. Various 
melting point pastes and creams are avail· 
able. As the liquid solder migrates to the 
metallized footprints, the surface tension is 
enough to move the leaded components. For 
SO packages, this can be an advantage 
because it acts as a self-positioning mecha
nism. However, it can be a problem for the 
smaller passive components if the solder 
paste isn't printed on evenly. If there is an 
uneven amount of solder paste on one end of 
one of these smaller devices, the surface 
tension can pull stronger on one side causing 
a "tombstoning" effect, i.e., one end of the 
device is lifted straight up. 

Many variations of footprint patterns are pos
sible. The formula shown in Figure 1 is 
applicable for both reflow and wave solder 
processes. Many configurations are possible 

Figure 3. Planning - Layout And Component Placement 
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and should be tried on an experimental basis 
before commitment to a large production run. 
Both time and development costs can be 
conserved by utilizing design and process 
consultants specializing in surface mount 
technology. 

Figures 1 and 2 show some typical footprints 
used in reflow soldering. Note that the width 
of the footprint for the SO package varies 
from 0.025" to 0.035". Most users tend to
wards the narrow footprint. Further, the 
length of these prints should be kept as short 
as possible to prevent the part from swim
ming or sliding back and forth on the footprint 
while still allowing a good meniscus. 

Another factor worth noting is that the foot
print for PLCC should not extend too far 
under the package as this could promote 
solder bridges under the package where they 
can not be seen during inspection. The foot
print for the PLCC should extend out further 
from the package than the lead itself to allow 
a good meniscus that will result in a strong, 
inspectable bond. 

Careful placement of related components will 
allow a more effective use of a much smaller 
surface area. The interconnections that can 
be made on the substrate surface result in 
the elimination of feedthrough holes. Reduc
tion of these holes and their associated pad 
areas further increase the density of the 
layout, and reduce total board cost as well. 
As indicated, the SO package has the same 
pinout on two parallel rows as found on the 
older DIP packages being replaced. Arrang
ing related ICs in blocks or functional clusters 
with their associated discreet components 
can also help to maximize the use of the 
available surface area. 

For several reasons, many users have ex
pressed their preference for SO format 
through 28 pins. The SO is much smaller and 
lighter than the PLCC. The SOL, although a 
bit longer than the PLCC, still occupies about 
the same board space. 

Further, when using several packages and 
connecting them together, a given number of 
SO and SOL packages would take much less 
space than the same number of PLCCs, 
simply because of the interconnect geogra
phy. (See Figure 3). 

Besides being smaller, the SO format is dual
in-line and has the same pinouts as those of a 
standard DIP (PLCC pinouts vary between 
devices as well as between manufacturers). 
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The SO format is easier to handle and is 
much easier to visually inspect. 

For devices over 28 pins, the PLCC is the 
package of choice, largely because it can 
hold a much larger die than the 0.300" wide 
SO packages. 

In the early days of PCB technology when 
plated through holes were not possible, de
signers were forced to carefully plan compo
nent arrangements and connections. Using 
experience and ingenuity, they were able to 
eliminate crossovers while reducing the need 
for unwanted jumpers. With the advent of 
plated through holes and mutilayer boards, 
the restriction to single sided boards was 
eliminated. Using the single sided concept 
the techniques used to interconnect the 
SMDs are as important as the footprint pat
terns. As noted before, the contact pads on 
0.050" centers, range between 0.025" and 
0.035" in width. Prior to choosing to add a 
feedthrough hole on the pad itself, two fac
tors should be considered: 1) The hole diam
eter selected must allow for a reasonable 
location tolerance. A 0.01 O" to 0.015" diame
ter plated through hole in 0.062" thick FR4 
material may increase the cost of your PCB. 
2) Unless the feedthrough hole on the foot
print area is either plugged or masked, in a 
reflow soldering situation, the solder will tend 
to migrate away from the IC contact resulting 
in a poor solder joint. 

It is more desirable to add a separate pad for 
via or feedthrough requirements. To further 
provide for routing conductor traces while 
insuring an acceptable air gap, you may 
choose to use a 0.035" to 0.037" square pad 
for these feedthrough holes. The square 
configuration will furnish more than enough 
metal in the diagonal corners to compensate 
for the reduced annular cross section at the 
sides of the square. The 0.035" - 0.037" 
square feedthrough pad can be spaced at 
0.050" when necessary or on the more tradi
tional 0.100" pad. With this spacing it is 
possible to route two 0.012" wide conductor 
traces between pads, something only possi
ble before with costly mutilayer designs using 
leaded through hole technology. 

The feedthrough pad is then connected to the 
component contact area with a narrow trace. 
This narrow trace reduces migration of the 
solder paste during the reflow process. To 
further reduce migration of the liquid solder, 
application of solder mask coating over sur
face areas not requiring solder is recom-
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mended. This coating is applied with a wet 
screen process or photographically as a dry 
film and will act as a dam to contain solder to 
the contract area. (See Figures 4 and 5). 

When using reflow soldering, the trace width 
should be about half the width of the footprint 
pattern. As noted before the signa! carrying 
conductors are generally 0.012" to 0.015" 
wide. Supply voltages are carried on wider 
traces. When running traces between the 
device leads, it will be necessary to reduce 
the width to about 0.008" which provides an 
0.008" gap between the trace and the edge 
of the pads when using 0.025" pads. 

Because the SMDs are so much smaller than 
their leaded counterparts, the scale of the 
layout should be considered. On larger 
boards with a mix of SMDs and leaded 
devices, a 2:1 scale may be adequate. More 
complex layouts can be designed at 4: 1 scale 
with excellent results. The larger scale will 
make it possible to increase density while 
assuring accuracy. If designing with a CAD 
system, accuracy and density can both be 
increased by increasing the grid resolution. 
Routing conductor traces will require careful 
planning, it is customary to use a 90° or 45° 
angle (Figure 6) when traces must divert from 
a continuous line. 

Offset stepping several 0.012" wide conduc
tor traces on 0.025" spacing will require 
necking down at the point of direction change 
to maintain the desired air gap. The start and 
stop points of photoplotter aperture runs must 
be carefully executed to reduce the chance of 
overlay and shorting. If outside services are 
used for digitizing or photoplotting, discuss 
your requirements for accuracy before pro
ceeding. Some compromises may have to be 
made to insure quality and control costs. 
Preparing artmasters on mylar using precision 
tape products and pre-printed footprint pat
terns may afford more flexibility during your 
entry into SMD technology. Changes can be 
made easily, and economical photo reduction 
processes will provide high quality working 
film. The technique used to prepare working 
film is a choice generally influenced by in
house capability or services available in a 
region. 

Dramatic changes are taking place through
out this industry. Surface mount technology is 
key to an efficient transition into miniaturiza
tion and automation of electronic production. 
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INTRODUCTION 
The following information applies to all pack
ages unless otherwise specified on individual 
package outline drawings. 

1. Dimensions are shown in Metric units 
(Millimeters) and English units (Inches). 

Package 
Outlines 

2. Lead material: Copper Alloy, solder 
(63%Sn/37%Pb) dipped. 

3. Body material: Plastic (Epoxy) 

4. Thermal resistance values are deter
mined by temperature sensitive parame
ter (TSP) method. This method uses the 
forward voltage drop of a calibrated di-

PLASTIC PACKAGES OUTLINES 

Number Package Package Thermal Die Size Package Packaga Resistance 
Type of Feature Ordering Outline 

OJAIOJc 
(square 

Leads Code Code ("C/W) mils) 

14 pin 
(S0-14) 3.9mm D DH1 124/37 

(0.15") 
2,500 

16 pin 
Body 

(S0-16) 
width D DJ1 113/36 

so1 16 pin 
D DJ2 98/30 (Copper (SOL-16) 

Leadframe) 
20 pin 7.5mm D DL2 90128 5,000 (SOL-20) (0.30") 
24 pin Body 

D DN2 76126 
(SOL-24) width 

28 pin 
(SOL-28) D DQ2 70/24 10,000 

PLCC2 
44 pin 0.650" 

(Copper Square A AX1 50/20 15,000 
Leadframe) 

(PLCC-44) 
body 

14 pin N NH1 89/44 
(DIP-14) 

16 pin 
2,500 

(DIP-16) 0.300" N NJ1 86/43 
Lead 

20 pin row N NL1 74/32 
(DIP-20) centers 

DIP3 24 pin 
(Copper SLIM DIP N NN1 65/36 5,000 
Leadframe) (DIP-24) 

24 pin N NN3 59/30 
(DIP-24) 0.600" 
28 pin Lead N NQ3 52/27 10,000 
(DIP-28) row 

40 pin centers 

(DIP-40) N NW3 45/19 15,000 

NOTES: 
1. SO = Small Outline 
2. PLCC = Plastic Leaded Chip Carrier 
3. DIP = Dual-In-Line Package 
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ode to measure the change in junction 
temperature due to a known power appli
cation. The substrate diode of a Bipolar 
technology device is generally the diode 
used in these tests. Die size and test 
environment have significant effects on 
thermal resistance values. 

Test Conditions 

Test 
Ambient Test Fixture 

Device soldered to 
Philips glass epoxy 
test board 
(1.12" x 0. 75" x 0.059") 
with 0.008 - 0.009" 
stand-off. Accuracy: ± 15% 

Still air 
at room 
temperature Device soldered to 

Philips glass epoxy 
test board 
(1.58" x 0.75" x 0.059") 
with 0.008 - 0.009" 
stand-off. Accuracy: ± 15% 

Device soldered to 

Still air 
Philips glass epoxy 

at room test board 

temperature 
(2.24" x 2.24" x 0.062") 
with 0.008 - 0.009" 
stand-off. Accuracy: ± 15% 

Device in Textool ZIF 
socket with 0.040", 
stand-off. Accuracy: ± 15% 

Still air 
at room 
temperature Device in Textool ZIF 

socket with 0.040", 
stand-off. Accuracy: ± 15% 

-9 -



Signetics Logic Products 

Package Outlines 

4. Package Symbolization for Plastic Dual-In-Line Package (DIP) Top Side 

Lead No. 1 

Package Designator for Plastic Dip Package 

Special Processing Code (B = Burn-In) 
I Basic Part Number 

B 
SKK8612 BK 

Seal Period Code 

Assembly Part Revision (" - " if no part Revision) 

Date Code (86 = Last 2 digits of Calendar Year, 12 = 12th 
week) 

Test Plant [B = Pebei (Taiwan), K = SigKor (Korea), L = Anam 
(Korea), P = Orem (Utah), S = SigSvl (California), 
V = SigThais (Thailand)] 

Assembly Plant [B = Pebei (Taiwan), K = SigKor (Korea), 

Signetics LOGO 

L = Anam (Korea), P =Orem (Utah), S = SigSvl 
(California), V = SigThais (Thailand)] 

5. Package Symbolization for Plastic Small Outline Package (SO) Top Side 

1 Basic Part Number 

Lead No. 1 

February 1986 

Assembly Part Revision (" -" if no part Revision) 

Date Code (86 = Last 2 digits of Calendar Year, 
12 =12th week) 

Test Plant [B = Pebei (Taiwan), K = SigKor (Korea), L = Anam 
(Korea), P =Orem (Utah), S = SigSvl (California), 
V = SigThais (Thailand)] 

Assembly Plant [B = Pebei (Taiwan), K = Sig Kor (Korea), 

Signetics LOGO 

L = Anam (Korea), P =Orem (Utah), S = SigSvl 
(California), V =Sig Thais (Thailand)] 

9-4 



Slgnetics Logic Products 

Package Outlines 

6. Package Symbolization for Plastic Leaded Chip Carrier (PLCC) 

February 1986 

J_.-------- Basic Part Number 

0-----+--- Lead No. 1 
74F764 

SKK8612BA 

Seal Print Code 

Assembly Part Revision ("·" tt no ~art Revision) 

Date Code (86 = Last 2 digits of Calendar Year, 
12 •12th week) 

-----Test Plant [B = Pebei (Taiwan), K = SigKor (Korea), 

L = Anam (Korea), P = Orem (Utah), 

S • SigSvl (California), V = SigThais (Thailand)] 

Assembly Plant [B - Pebei (Taiwan), K = SigKor (Korea), 

L = Anam (Korea), P=Orem (Utah), 

S • SigSvl (California), V = SigThais (Thailand)] 

'----- Signetics LOGO 

9-5 
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Signetlcs Logic Products 

Package Outlines 

AL 1 PLASTIC PLCC-20 

.385 (10.03) 

.... (9.78) 

.025 (0.64) 

853-0400 081226 

AQ1 PLASTIC PLCC-28 

853-0401 081227 

February 1986 

IJ/~!F-Gll .007 (O.t8) @I 

. 050 (1.27) BSC 
4 SIDES 

.356 (9,04) 

.350 (8.89) 

r-:t:: 

---r 
.060(1.52) 

~· 

~.64) 
""· 

9-6 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-047-AA for ptastic leaded chip carrier 20 leads, 
.050 inch lead spacing, square. (Issue A, 10/31/84}. 

2. Controlling dimensions: inches. Metric are shown in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M-1982. 
4. "A" and "B" are reference datums on the molded 

body at plane "H" and do not include mold flash. 
Mold flash protrusion shall not exceed .006" (.15mm) 
on any side. 

5. Datum "0-E" and "F-0" are determined where these 
center leads exit from the body at plane "H". 

6. Pin numbers continue counterclockwise to pin #20 
(top view). 

7. Signetics order code for product packaged in a PLCC 
is the suffix A after the product number . 

:~: ~:::; ~::@MLID 

:::~ :~:::: --~o-E@ I .01s c.se) I 

NOTES: 
1. Package dimensions conform to JEOEC specification 

M0-047-AB for plastic leaded chip carrier 28 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 

2. Controlling dimensions: inches. Metric are shown in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M-1982. 
4. "A" and "B" are reference datums on the molded 

body at plane "H" and do not include mold flash. 
Mold flash protrusion shall not exceed .006H (.15mm) 
on any side. 

5. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H". 

6. Pin numbers continue counterclockwise to pin #28 
(top view). 

7. Signetics order code tor product packaged in a PLCC 
is the suffix A after the product number. 

1----t+=:=: 
1-----1--'·:: ~~i 

.015(0.31) 

.006 (0.13) SEATINQ 

I PU"E 

-lf!X!BM bib lb#) Q 

..fi!RCl!illtli 1'8BJ I 



Signetics Logic Products 

Package Outlines 

AR2 PLASTIC PLCC-32 

853·0402 081228 

AX1 PLASTIC PLCC-44 

695 (17.65) 

.685 117:40) 

r.500 {'2.10) BSC~ 

' 1r-=. 
%6 (16.66) 

-----, 
025 (.64) 

==t 
02~ (.64) 

MIN. 

.140 (3.56) 

.100 {2.54) 

a D-E 

T-~-t""'nor=.,,,,,:rcrcn:n=o::;_ ____ i 
048 (1,22) 

042 (1.07) 

853-0403 081229 

February 1986 9-7 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-052-AE for plastic leaded chip carrier 32 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 

2. Controlling dimensions: inches. Metric are shown in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M-i982. 
4. "A" and "B" are reference datums on the molded 

body at plane "H" and do not include mold flash. 
Mold flash protrusion shall not exceed .006" (.15mm) 
on any side. 

5. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H". 

6. Pin numbers continue counterclockwise to pin #32 
(top view). 

7. Signetics order code for product packaged in a PLGC 
is the suffix A after the product number. 

~5.J1~ 
015 (.36) 

SEATING 
PLANE 

.Wo ;::~~~ -filAIB<sl .010 (.251 Xi 

;~~-·i 1 ~::~;-+--&tlo--E (s) .015 !.381 I 

NOTES: 
1. Package dimensions conform to JEDEG specification 

M0-047-AL for plastic leaded chip carrier 44 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 

2. Controlling dimensions: inches. Metric are shown in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M-1982. 
4. "A" and "8" are reference datums on the molded 

body at plane "H" and do not include mold flash. 
Mold flash protrusion shall not exceed .006" (.15mm) 
on any side 

5. Datum "D·E" and "F·G" are determined where these 
center leads exit from the body at plane "H". 

6. Pin numbers continue counterclockwise to pin #44 
(top view). 

7. Signetics order code for product packaged in a PLCC 
is the suffix A attar the product number. 

9 -



Signetics Logic Products 

Package Outlines 

AA 1 PLASTIC PLCC-52 

I 
~67 (0.18) j!,j, 
l~~2 INJl!i___J 

·;:: :~~:~; .. ~sU9UoJN::M 
1..- - 600 (15.24) SSC--! T .010(.25) 

l TY;M:~L~C~-,;>_S__'~~C..C.J:l..~c.ii,..-f]l:J"-""-. ,,_·-"4i CC, 1---------+ 
I 
I 

756 (19.2{)) 

.750 (19.05) 

I 
I 

853-0397 081223 

AB1 PLASTIC PLCC-68 

·------, 

.600 (15.24) 
BSC 

795 (20.19) 

785 (19.94) 

NOTES: 
1. Package dimensions conform to JEOEC specification 

M0-047-AD for plastic leaded chip carrier 52 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 

2. Controlling dimensions: inches. Metric are shown in 
narentheses 

3. Dimensions and tolerancing per ANSI Y14.5M-1982. 
4. "A" and "B" are reference datums on the molded 

body at plane "H" and do not include mold flash. 
Mold flash protrusion shall not exceed .006" (.15mm) 
on any side. 

5. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H". 

6. Pin numbers continue counterclockwise to pin #52 
(top view). 

7. Signetics order code for product packaged in a PLCC 
is the suffix A after the product number. 

015 (0.36) 
005 (0.13) 

•.. .~. I SEATING j PLANE 
-~=-r+-

;! ~- ·~ ~ ~::~:: ~~~J'~l~ 
f.-- ·::~ :~~:~:: --~~~Ilfill 

-------·--·-------------------------------·------, 

853-0398 081224 

February 1986 9-8 

~~o (23.62) 

890 (22.61) 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-047-AE for plastic leaded chip carrier 68 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 

2. Controlling dimensions: inches. Metric are shown in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M-1982. 
4. "A" and "B" are reference datums on the molded 

body at plane "H" and do not include mold flash. 
Mold flash protrusion shall not exceed .006 11 (.15mm) 
on any side. 

5. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane '· H''. 

6. Pin numbers continue counterclockwise to pin #68 
(top view). 

7. Signetics order code for product packaged in a PLCC 
is the suffix A after the product number. 

015(0.38) 
OOS(o:TI) 

SEATING 

~NE 

Bs 010 .25) c 



Signetics Logic Products 

Package Outlines 

AC1 PLASTIC PLCC-84 

853-0399 081225 

February 1986 9-9 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-047-AF for plastic leaded chip carrier 84 leads, 
.050 inch lead spacing, square. (issue A, 10/31 /84). 

2. Controlling dimensions: inches. Metric are shown in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M-1982. 
4. "A" and "B" are reference datums on the molded 

body at plane "H" and do not include mold flash. 
Mold flash protrusion shall not exceed .006" (.15mm) 
on any side. 

5. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane ''H''. 

6. Pin numbers continue counterclockwise to pin #84 
(top view). 

7. Signetics order code for product packaged in a PLCC 
is the suffix A after the product number. 

= 
9 -



Signetics Logic P. roducts 

Package Outl' 1nes 

853-0005 081216 

1.75 (.069) 

1.35 (.053) 

NOTES: 
1. Package dimensi ~;d012-AB for s~;~d~onform to JEDEC s .. 
2. Con~~l~:sm.m (.150")r~:;•lloutli~e (So\e~=~calion 

paren1h g dimensions are Y w1d1h (issue A J kage, 14 
3. Di Cses. in mm. Inch d' ' une 1965) 

4. "T~~~.s~~.n~n~n~. t?.lerancing per A imensions in . 

~~~~ and do no~ inc~~~ reference ~;;u~~ 4.5M- 1962. 
any si~e protrusions sha~ ~~Id flash or pr~;'.,!~e molded 

5. Pin numbers sta . exceed .15mm (.~;:.; Mold 

counterclock . rt with pin # 1 ) on 
6. Signetics or;1~e to pin # 14 w~nd continue 

f ~:s~~0~mall ;~~~nZ0(~e0;or a pr:~u;;e;a:~:~o~ top 
uct number. package is the suff~ ~n a~er 

NOTES: 

8' 

.69 (.035) 

.69 (.027) 

1. Package dime . ~S-012-AC fo~s~~:d conform to JEDE 
2. C~~:· 3.75m.m (.150'~r~ small outline ~s6)eci1icalion pare~~~~g dimensions a~dy width (issue A pJackage, 16 
3. Dim . ses. in mm. Inch d ' une 1985). 

4. "T"~~.s;.n~n",;'~. t?.lerancing per AN 1mens1ons in 

~~dy and do no~in are reference d!~u Y14.5M-1962. 

an~h si~/rotrusions c~~~~ ~o~ld flash o:"~rit~u:~: molded 
5. Pin numbers . exceed .15mm (.O;:.; Mold 

counterclock ~tart with pin # 1 ) on 

6· ~:~~t~~ics ord:~~g t~o';;~ ft 16 w~;~ ~~~~~u~r 
the pro~~~ll n~~l~ne (SO) ~a~~;;:uct packag~~ 1~0P~ er. IS the suffix D after 

l , .50 (.020) 

I .25 (.010) x45' L_ft 8' I a. 
.25(.010) ~ 
.19 I 007 .25 (.010) . ) . tO (.004) .89 (.035) 

.69 (.027) 

9-10 



Signetics Logic Products 

Package Outlines 

DJ2 PLASTIC SOL-16 

~ 
i 

I 
10.65 (.419) 

10.26 (.404) 

U1.27 (.050) SSC 

-o-+--~~+--~~ ~~~t;~~ 

~ ij-r 2.65 (.104) 

m ~: 2.35(:093i 
IOJ .10 (.004) 1_J L 

:: ::~:~: -{-..lrl Elo@I 25 1.010)@ I 

853-0171 081218 

DL2 PLASTIC SOL-20 

~ 
i i 

13.00 (.512) 

12.60 (.496) 

I 

II 
10.65 (.419) 

10.26 (.404) 

!•!E@1 .25 (.010) ® I 

2.65 (.104) 

2.35 (.093) 
t 

19 .10 (.004) l_J L 
·49 1·019> -{•; T' E: D@i .25 (.010) @ I 
.35 (.014) . 

853-0172 081219 

February 1986 9-11 

.32 (.013) 

.23 (.009) 

NOTES' 
1. Package dimensions conform to JEDEC specification 

MS-013-AA for standard small outline ($0) package, 16 
leads, 7.50mm (.300") body width (issue A, June 1985). 

2. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M-1982. 
4. "T'', "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. 

5. Pin numbers start with pin :# 1 and continue 
counterclockwise to pin # 16 when viewed from top. 

6. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number. 

r .75 (.030) X450 1 .50 (.020) 

;-----,-----,--

NOTES: 

.30 (.012) 

.10 (.004) 0.86 (.034) 

a• 
o• 

1. Package dimensions conform to JEDEC specification 
MS-013-AC for standard small outline (SO) package, 20 
leads, 7 .50mm (.300") body width (issue A, June 1985). 

2. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M-1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006'') on 
any side. 

5. Pin numbers start with pin #1 and continue 
counterclockwise to pin #20 when viewed from top. 

6. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number. 

1 r.75 (.030) X45• 

.50 (.020) 

~ 

.30 (.012) 

.10 (.004) 

1.07 (.042) 

.86 (.034) 

a· 

9 
~ 



Signetics Logic Products 

Package Outlines 

DN2 PLASTIC SOL-24 

-l 
7.60 (.299) 

7.40 (.291) 

I m 

. 27 (.050) BSC 

15.60 (.614) 
15.20 (.598) 

m~ IOI .10 (.004) l_J L 
853-0173 081220 

·49 
<<·0°101

1 -++IT IE lo @I .25 (.010> @ I 
.35 . 14 

DQ2 PLASTIC SOL-28 

lflo®I · 10 1.00•> I 

U1.27 (.050) BSC 

-o-l----1f------- 18.10 (.713) 

17.70 (.697) 

§ .10 (.004) l_J L 
::: ~:~::: -++Ir IE lo ®I .2s (.0101 8 I 

853-0006 081217 

February 1986 

I 
10.65 (.419) 

10.26 (.404) 

!+IE ®I 25 1.0101 ® I 

2.65 (.104) 

2.35 (.093) 
I 

NOTES: 
1. Package dimensions conform to JEDEC specification 

MS-013-AD for standard small outline {SO) package, 24 
leads, 7.50mm (.300") body width (issue A, June 1985). 

2. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

3. D~mansions and toleranci;-;g per ANSI Y14.SM- 1982. 
4. "T'', ''D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. 

5. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #24 when viewed from top. 

6. Signetics ordering code tor a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number . 

r .75 (.030) X450 1 .so (.020) 

r----.--------, 

90 

I 

10.65 (.419) 

10.26 (.404) 

.32 (.013) 

.23 (.009) 

l+IE®j .25 1.010i ~ 

I 
2.65 (.104) 

2.35 (.093) 

NOTES: 

.30 (.012) 

.10 (.004) 

1.07 (.042) 

.96 (.034) 

1. Package dimensions conform to JEDEC specification 
MS-013-AE for standard small outline (SO) package, 28 
leads, 7.50mm (.300") body width (issue A, June 1985). 

2. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M-1982. 
4. "T'', "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. 

5. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #28 when viewed from top. 

6. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number. 

r.75 (.030) X450 
.50 (.020) 



Signetics Logic Products 

Package Outlines 

NH1 PLASTIC PDIP-14 

--r 
255 (6.48) 

245 (6.22) 

ibr=F"FTT"'FF'F"Fr",...,...,.~· __ _J 

rn;-.co:;;-,-c_..L.:i1r '" "~"J 
. 746 (18.95) 

m-rSEA'fiNGr
~ 

064 (1.63) 

.045 (1.14) 

JL022(56) 
.017 (.43) 

853-0405/081231 

.135 (3.43) 

_ _i 
.138 (3.51) 

120 (3.05) 

~Q_L~l~ 

-----·--------------·--

BSC 
300 (7.62) 
(NOTE 5) 
395 (10.03) 

.300 ( 7.62) 

NOTES: 
1. Controlling dimension· inches. Melnc are shown in 

parentheses 
2. Package dimensions conform to JF.-:OEC specification 

MS-001-AC for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 14 leads (issue 8. 7/85) 

::i Dimens1oris and tolerancing per ANSI Y1'1. 5M 1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin # 1 and continue 
counterclockwise to pin # 14 when viewed from the top . 

---------------- --------·-·-----------·---------·-

NJ1 PLASTIC PDIP-16 

,---F=~~~~~~·--1 

$ ~:: ~::::: 
_L__!'i-r"T"'!".,..,...T""r"l..,....,,=r"F'FT'9~__J 

~- j 
100 2.54 (BSC)··--

1 

_ D 757 (19.23) __ _. 

.746 (18.95) 

-~J1.63) 

CORNER 
LEAD 
OPTION .045 (1.14) 
(4 PLACES) 

~ PLANE 

853-0406/081232 

February 1986 

.138 (3.51_! 

.120 (3.05) 

.filTIEI[)® .oio <.25) ij I 

.035 (.89) ~: .020(41) . 
.015 ( .38) 

010 (.25) 

9-13 

·----------·-----·----·-·------~ 

BSC 
.300 (7.62) 
(NOTE 5) 

.395 (10.03) 

Joo< "T.62) 

NOTES: 
1 Controlling dimension· inches. Metric are shown in 

parentheses 
2. Package dimensions conform to JEDEC specification 

MS-001-AA for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 16 leads (issue B. 7/85) 

3. Dimensions and tolerancing per ANSI Y14. 5M-1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mrn) 
on any side. 

5 These dimensions measured with the leads constrained 
to be perpendicular to plane T 

6. Pin numbers start with pin #1 and continue 
counterclockwise to pin # 16 when viewed from the top 

9 
~ 



Signetics Logic Products 

Package Outlines 

~ PlANE 

1jTJEIO@I. 010 {.25) E 

853-0408/081234 

NN1 PLASTIC PDIP·24 

s .004 (,10) 

. 100 2.54 (BSC) 

1.256 (31.90) 

1.240 (31.50) 
.064 (1.63) 

.045 (1.14) 

. 135 (3.43) 

.138 (3.51) 

.120 (3.05) 

---,-
1=1--i=r-.,.--=--=r-c=--.=.-=r-c=-"""-=r-c=-<=l .160~.06) 

~ PLANE 

JL ·022 (.M) -n~T~1~e1r-0~®1~.0~1™~2~5~ 
.017 {.43) 

853-0410/08"1236 

February 1986 

.135 (3.43) 

.138 (3.51) 

.120 {3.05) 

9-14 

NOTES: 
1. Controtling dimension: inches. Metric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS-001-AE for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 20 leads (issue B. 7/85) 

3. Dimensions and tolerancing per ANSI Y14. SM-1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #20 when viewed from the top . 

BSC 
.300 {7.62) 
{NOTE 5) 

.395 (10.03) 

.300 { 7.62) 

NOTES: 
1. Controlling dimension: inches. Metric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS-001-AR for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 24 leads (issue B. 7 /85) 

3. Dimensions and tolerancing per ANSI Y14. 5M-1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .D10 inch (.25mm) 
on any side. 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #24 when viewed from the top . 

.322 (8.18) 

.300 (7.62) 
(NOTE 5) 

BSC~\\ 
.300 (7.62) 
(NOTE 5) 

.395 (10.03) 

.300 I 7.62) 



Signetics Logic Products 

Package Outlines 

NN3 PLASTIC PDIP-24 

s .004 .10 

I 
I ~,, L.o, 

545 (13.84) 

.~~~_J 
~H-100 (2.54) BSC v v v v ~ I 
Ell::}--+-----::;::~::~ 

~ PLANE 

064 (1.63) 

.045 (1.14) 

t=;-;,,,-,:~~=-">'=<-,00~,..,=->=l">=r-1""1'~~~ 
.165 (4.19) 

~-~~~~~! 
120 (305) 

NOTES: 
1. Controlling dimension: inches. Metric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS-011-AA for standard dual in-line (DIP) package .600 
inch row spacing (PLASTIC) 24 leads (issue B. 7 /85) 

3. Dimensions and tolerancing per ANSI Y14. SM-1982. 
4. "T'', "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin #1 and continue 
counterclockwise to pin #24 when viewed from the top. 

625 (15.88) 

'.1s5 (3.94~· :eoo (lS:24)=J 

··He-·~·, 1. 

045:1 ~' 
(NOTE 5) 

--fflr!EID®! .010 (.25) #J l 

·020 1·~'' I-- .soo (15.241 esc----lj 
ms (.38) .695 (17.65) __ 

853-0412/081238 

NQ3 PLASTIC PDIP-28 

mo (.25) .600 (15.24) 

.560 (14.~ 

545 (13.84) 

NOTES: 
1. Controlling dimension: inches. Metric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS-011-AB for standard dual in-line (DIP) package .600 
inch row spacing (PLASTIC) 28 leads (issue 8. 7 /85) 

3. Dimensions and tolerancing per ANSI Y14. SM-1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

' ' __J 
LL 100 (254) •sc v v v v v v r I 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #28 when viewed from the top. 

l'l-05".-J---J-------~: ::::: ~ 

CD--

~ PLANE 

853·0413/081239 

.064 {1.63) 

.045 (1.14) 

:~~ :::: --l+lTIE()(s)! mo 1.25l <ei l 

120 (3.05) 

155 (3.94) 

.145(3.68} 

015(.36) 
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~------~----------------------------------------------' 
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Package Outlines 

NW3 PLASTIC PDIP-40 
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.200 (5.08) 

.155 (3.94) 

NOTES: 
1. Controlling dimension: inches. Metric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS-011-AC for standard dual in-line (DIP) package .600 
inch row spacing (PLASTIC) 40 leads (issue 8. 7 /85) 

3. Dimensions and tolerancing per ANSI Y14. SM-1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #40 when viewed from the top. 

.155 (3.94) 

.145 (3.68) 
(NOTE 5) 

625 (1568):] 
600 (1524) 
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