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BIMOS FCT Interface Logic

Harris Semiconductor has developed a new family of products for TTL
backplane-interface applications. Using a small-geometry BiMOS
technology, these FCT bus-interface integrated circuits vastly reduce
power consumption, avoid bus contention, minimize switching noise,
and provide outputs that are specifically tailored to interface with VME
buses or their equivalents.

This Data Book contains detailed technical information on the new
FCT bus-interface integrated circuits. The first section, Product

Selectors, provides a complete index to devices, product selection
guide, cross-reference guide, packages, and ordering information.

A Technical Overview section describes the FCT family features,
benefits, ratings and characteristics, and output capabilities.

A Technical Data section provides definitive ratings and
characteristics data for individual types in the FCT bus-interface
family. The data sheets are arranged in alphanumeric sequence.

The Data Book also contains an Application Note and Dimensional
Qutlines of the packages in which these products are supplied.
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Index to Devices

FCT Type Number

—Pe

Plastic Packaget Chipt ription
CDS54FCT240E/M CD74FCT240E/M CD54FCT240H 3-3 | Octal Buffer/Line Driver, 3-State, 2
Inverting 0
CD54FCT241E/M CD74FCT241E/M CDS54FCT241H 3-3 | Octal Butfer/Line Driver, 3-State | 20
CD54FCT244E/M CD74FCT244E/M CDS54FCT244H 3-3 | Octal Butfer/Line Driver, 3-State | 20
CD54FCT245E/M CD74FCT245E/M CDS4FCT245H 3-8 | Octal Bus Transceiver, 3-State 20
CD54FCT273E/M CD74FCT273E/M CDS54FCT273H 3-13 | Octal D Flip-Flop with Reset 20
CDS4FCT373E/M CD74FCT373E/M CD64FCT373H 3-17 | Octal Transparent Latch, 3-State | 20
CD54FCT374E/M CD74FCT374E/M CDS54FCT374H 3-22 | Octal D-Type Flip-Fiop, 3-State 20
CD54FCT377E/M CD74FCT377E/M CD54FCT377H 3-27 | Octal D-Type Flip-Flop with Data 2
Enable
CD54FCT533E/M CD74FCT533E/M CD54FCT533H 3-17 | Octal Transparent Latch, 3-State, 2
Inverting
CD54FCT534E/M CD74FCT534E/M CD54FCT534H 3-22 | Octal D-Type Flip-Flop, 3-State, 2
. Inverting
CD54FCT540E/M CD74FCT540E/M CD54FCT540H 3-31 | Octal Butfer/Line Driver, 3-State, 2
Inverting
CD54FCT541E/M CD74FCTS41E/M CD54FCT541H 3-31 | Octal Buffer/Line Driver, 3-State | 20
CD54FCT543EN/M CD74FCTS543EN/M CD54FCT543H 3-36 | Octal Register-Transceiver, 2
3-State
CD54FCT544EN/M CD74FCT544EN/M CD54FCT544H 3-36 | Octal Register-Transceiver,
3-State, Inverting 24
CD54FCT583E/M CD74FCT563E/M CD54FCT563H 3-41 | Octal Transparent Latch, 3-State, 20
Inverting
CD54FCTS564E/M CD74FCTS64E/M CD54FCT564H 3-46 | Octal D-Type Flip-Flop, 3-State,
Inverting 20
CD54FCT573E/M CD74FCT573E/M CD54FCTS573H 3-41 | Octal Transparent Latch, 3-State | 20
CD54FCT574E/M CD74FCT574E/M CD54FCT574H 3-46 | Octal D-Type Flip-Flop, 3-State 20
CD54FCT623E/M CD74FCT623E/M CDS54FCT623H 3-51 | Octal Bus Transceiver, 3-State 20
CD54FCT640E/M CD74FCT640E/M CD54FCT640H 3-56 | Octal Bus Transceiver, 3-State,
Inverting 20
CD54FCT643E/M CD74FCT643E/M CD54FCT643H 3-56 | Octal Bus Transceiver, 3-State,
True/Inverting 20
CD54FCT646EN/M CD74FCT646EN/M CDS54FCT646H 3-61 | Octal Bus Transceiver/Register,
3-State 24
CD54FCT647EN/M CD74FCT647EN/M CD54FCT647H 3-66 | Octal Bus Transceiver/Register,
With Open Drain 24
CDS54FCT648EN/M CD74FCT648EN/M CD54FCT648H 3-61 | Octal Bus Transceiver/Register,
3-State, Inverting 24
CD54FCT649EN/M CD74FCT649EN/M CDS54FCT649H 3-66 | Octal Bus Transceiver/Register,
With Open Drain, Inverting 24
CD54FCT651EN/M CD74FCT651EN/M CDS4FCTE51H 3-71 | Octal Bus Transceiver/Register,
3-State, Inverting 24
CD54FCT652EN/M CD74FCT652EN/M CDS4FCT652H 3-71 | Octal Bus Transceiver/Register,
3-State 24
CD54FCT653EN/M CD74FCT653EN/M CD54FCT653H 3-76 | Octal Bus Transceiver/Register,
Open-Drain (A Side), 3-State
(B Side), Inverting 24
CD54FCT654EN/M CD74FCT654EN/M CD54FCT654H 3-76 | Octal Bus Transceiver/Register,
Open-Drain (A Side), 3-State
(B Side) 24
CD54FCT821AEN/M CD74FCT821AEN/M CD54FCT821AH  |3-82 | 10-Bit D-Type Flip-Flop, 3-State | 24
CD54FCT822AEN/M CD74FCT822AEN/M CD54FCT822AH  |3-82 | 10-Bit D-Type Flip-Flop, 3-State,
Inverting 24
CD54FCT823AEN/M CD74FCT823AEN/M CD54FCT823AH  |3-87 | 9-Bit D-Type Flip-Flop, 3-State 24
CD54FCT824AEN/M CD74FCT824AEN/M CDS4FCT824AH  [3-87 | 9-Bit D-Type Flip-Flop, 3-State,
Inverting 24
CD54FCT827AEN/M CD74FCT827AEN/M CDS54FCT827AH  [3-92 | 10-Bit Buffer/Line Driver, 3-State | 24
CD54FCT828AEN/M CD74FCT828AEN/M CD54FCT828AH  [3-92 | 10-Bit Buffer/Line Driver, 3-State
Inverting 24
CD54FCT841AEN/M CD74FCT841AEN/M CD54FCT841AH 3-97 | 10-Bit Transparent Latch, 3-State | 24
CD54FCT842AEN/M CD74FCT842AEN/M CDS4FCT842AH  [3-97 | 10-Bit Transparent Latch, 3-State,
Inverting 24
CD54FCT843AEN/M CD74FCT843AEN/M CDS54FCT843AH P-102 9-Bit Transparent Latch, 3-State | 24
tPackage Suffix

E - Dual-In-Line Plastic

EN - Dual-In-Line Narrow-Body Plastic

M - Small-Outline Plastic

H - Chip




Index to Devices (Cont'd)

FCT Type Number lones
Plastic Packaget ChipT Page Description Pins
CD54FCTB44AEN/M CD74FCT844AEN/M CD54FCTB44AH  [3-102| 9-Bit Transparent Latch, 3-State,

) Inverting 24
CD54FCT861AEN/M CD74FCT861AEN/M CD54FCT861AH  [3-107| 10-Bit Bus Transceiver, 3-State 24
CD54FCT862AEN/M CD74FCT862AEN/M CD54FCT862AH  [3-107| 10-Bit Bus Transceiver, 3-State

Inverting 24
CD54FCT863AEN/M CD74FCT863AEN/M CD54FCT863AH  [3-112] 9-Bit Bus Transceiver, 3-State 24
CD54FCT864AEN/M CD74FCT864AEN/M CD54FCT864AH  [3-112]| 9-Bit Bus Transceiver, 3-State

Inverting 24
CD54FCT2952AEN/M | CD74FCT2952AEN/M | CD54FCT2952AH [3-117] Octal Register-Transceiver,

3-State 24
CD54FCT2953AEN/M | CD74FCT2953AEN/M | CD54FCT2953AH [3-117) Octal Register-Transceiver,

3-State, Inverting 24
CD54FCT7623E/M CD74FCT7623E/M CD54FCT7623H  [3-122] Octal Bus Transceiver, 3-State

(B Side), Open-Drain (A Side) 20
CD54FCT29520AEN/M | CD74FCT29520AEN/M | CD54FCT29520AH [3-127| Multilevel Pipeline Register 24
CD54FCT29521AEN/M | CD74FCT29521AEN/M | CD54FCT29521AH [3-127| Multilevel Pipeline Register 24

tPackage Suffix

E - Dual-In-Line Plastic

EN - Dual-In-Line Narrow-Body Plastic

M - Small-Outline Plastic
H - Chip




Product Selection Guide

Type Function/Description Page
CD84/74 Inverters/Buffers/Bus Drivers
FCT240 Octai Bufier/Line Driver; 3-State; inverting
FCT241 Octal Buffer/Line Driver; 3-State
FCT244 Octal Buffer/Line Driver; 3-State
FCT540 Octal Buffer/Line Driver; 3-State; Inverting
FCT541 Octal Buffer/Line Driver; 3-State
FCT827A 10-Bit Buffer/Line Driver; 3-State
FCT828A 10-Bit Buffer/Line Driver; 3-State; Inverting.

Flip-Flops/Registers
FCT273 Octal D-Type Flip-Flop with Reset; Positive-Edge Trigger 3-13
FCT374 Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State 3-22
FCT377 Octal D-Type Flip-Flop; Positive-Edge Trigger with Data Enable 3-27
FCT534 Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting ' 3-22
FCTS64 Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting 3-46
FCT574 Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State - 3-46
FCT821A 10-Bit D-Type Flip-Flop; Positive-Edge Trigger; 3-State 3-82
FCT822A 10-Bit D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting 3-82
FCT823A 9-Bit D-Type Flip-Flop; Positive-Edge Trigger; 3-State 3-87
FCT824A 9-Bit D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting 3-87
FCT29520A Multilevel Pipeiine Register 3-127
FCT29521A Multilpvel Pipeline Register 3-127

Bus Transcelvers

FCT245 Octal Bus Transceiver; 3-State ) 3-8
FCT543 Octal Register-Transceiver; 3-State 3-36
FCTS544 Octal Register-Transceiver; 3-State; Inverting 3-36
FCT623 . Octal Bus Transceiver; 3-State 3-51
FCT640 Octal Bus Transceiver; 3-State; Inverting ‘ 3-56
FCT643 Octal Bus Transceiver; 3-State; True/Inverting 3-56
FCT848 Octal Bus Transceiver/Register; 3-State : . ' 3-61
FCT647 - Octal Bus Transceiver/Register with Open Drain 3-66
FCT648 Octal Bus Transceiver/Register; 3-State; inverting 3-61
FCT849 Octal Bus Transceiver/Register with Open Drain; Inverting 3-66
FCT651 Octal Bus Transceiver/Register; 3-State; inverting 3-7
FCT852 Octal Bus Transceiver/Register; 3-State 3-71
FCT853 Octal Bus Transceiver/Register; Open-Drain (A Side);

. 3-State (B Side); Inverting 3-76
FCT654 Octal Bus Transceiver/Register; Open-Drain (A Side);

) 3-State (B Side) . 3-76
FCTB861A 10-Bit Bus Transceiver; 3-State 3-107
FCT862A 10-Bit Bus Transceiver; 3-State; Inverting 3-107
FCT883A 9-Bit Bus Transceiver; 3-State 3-112
FCT884A 9-Bit Bus Transceiver; 3-State; inverting ’ 3-112
FCT2052A Octal Register-Transceiver; 3-State : 3-117
FCT2953A Octal Register-Transceiver; 3-State; lnvemng 3-117
FCT7623 Octal Bus Transceiver; 3-State (B Side); Open-Drain (A Side) 3-122

Latches
FCT373 . Octal Transparent Latch; 3-State - 3-17
FCT533 Octal Transparent Latch; 3-State; Inverting 3-17
FCT563 Octal Transparent Latch; 3-State; Inverting . 3-41
FCTS73 Octal Transparent Latch; 3-State ) 3-41
FCT841A 10-Bit Transparent Latch; 3-State 3-97
FCT842A 10-Bit Transparent Latch; 3-State; Inverting 3-97
FOT843A 9-Bit Transparent Latch; 3-State 3-102
FCT844A 9-Bit Transparent Latch; 3-State; Inverting 3-102
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Equivalent | Harris Equivalent | Harris
Bipolar Recommended Bipolar Recommended

Industry Type Type Replacement Industry Type Type Replacement
IDT74FCT240P 74F240P CD74FCT240E IDT54FCT240P 54F240P CD54FCT240E
IDT74FCT241P 74F241P CD74FCT241E IDTS4FCT241P 54F241P CDS4FCT241E
IDT74FCT244P 74F244P CD74FCT244E IDTS4FCT244P 54F244P CDS4FCT244E
IDT74FCT245P 74F245P CD74FCT245E IDTS4FCT245P 54F245P CDS54FCT245E
IDT74FCT273P 74F273P CD74FCT273E IDTS4FCT273P 54F273P CDS54FCT273E
IDT74FCT373P 74F373P CD74FCT373E IDTS4FCT373P 54F373P CD54FCT373E
IDT74FCT374P 74F374P CD74FCT374E IDTS4FCT374P 54F374P CDS54FCT374E
- IDT74FCT377P 74F377P CD74FCT377E IDT54FCT377P 54F377P CDS4FCT377€E
IDT74FCT533P 74F533P CD74FCT533E IDTS4FCT533P 54F533P CDS54FCT533E
IDT74FCT534P 74F534P CD74FCT534E IDTS4FCT534P 54F534P CDS4FCT534E
IDT74FCT540P 74F540P CD74FCT540E IDT54FCT540P 54F540P CDS54FCT540€
IDT74FCT541P 74F541P CD74FCTS541E IDTS4FCT541P 54F541P CDS4FCTS541E
IDT74FCT543P 74F543SP | CD74FCTS43EN IDT54FCT543P 54F543SP | CD54FCTS43EN

- 74F544SP | CD74FCT544EN - 54F544SP | CDS4FCTS44EN

— 74F563P CD74FCTS63E - 54F563P CDS4FCT563E

- 74F564P CD74FCTS64E — 54F564P CDS54FCTSB4E
IDT74FCT573P 74F573P CD74FCTS73E IDTS4FCT573P 54F573P CDS4FCTS73E
IDT74FCT574P 74F574P CD74FCTS74E IDTS4FCT574P 54F574P CDS54FCTS74E

— 74F623P CD74FCT623E — 54F623P CD54FCT623E
IDT74FCT640P — CD74FCT640E IDT54FCT640P - CD54FCT640E

— — CD74FCT643E — - CDS4FCT643E
IDT74FCT646P 74F646SP | CD74FCT646EN IDT54FCT646P 54F646SP | CD54FCT646EN

- - CD74FCT647EN - - CDS4FCT647EN
IDT74FCT648P 74F648SP | CD74FCT648EN IDTS54FCT648P 54F648SP | CDS4FCT648EN

- - CD74FCT649EN — - COS54FCT649EN
IDT74FCT651P 74F651SP | CD74FCT651EN IDT54FCT651P 54F651SP | CD54FCT6ES1EN
IDT74FCT652P 74F652SP | CD74FCT652EN IDTS4FCT652P 54F652SP | CD54FCT6E52EN

- — CD74FCT653EN - - CD54FCTB53EN -

- — CD74FCT654EN - - CDS54FCTE54EN
IDT74FCT821AP | 74F821SP |CD74FCT821AEN IDTS4FCT821AP | 54F821SP | CD54FCT821AEN
IDT74FCT822AP — CD74FCT822AEN IDT54FCT822AP - CDS4FCT822AEN
IDT74FCT823AP | 74F823SP | CD74FCT823AEN IDT54FCT823AP | 54F823SP | CD54FCT823AEN
IDT74FCT824AP — CD74FCT824AEN IDTS4FCT824AP - CDS4FCTB24AEN
IDT74FCT827AP | 74F827SP | CD74FCT827AEN IDT54FCT827AP | 54F827SP | CDS4FCT827AEN
IDT74FCT828AP | 74F828SP | CD74FCTB828AEN IDTS4FCT828AP | 54F828SP | CD54FCT828AEN
IDT74FCT841AP | 74F841SP | CD74FCTB841AEN IDT54FCT841AP | 54F841SP | CDS4FCTB41AEN
IDT74FCT842AP - CD74FCT842AEN IDT54FCT842AP - CDS4FCTB42AEN
IDT74FCT843AP | 74F843SP | CD74FCTS843AEN IDT54FCTB843AP | 54F843SP | CD54FCTB43AEN
IDT74FCT844AP — CD74FCTB844AEN IDT54FCT844AP - CD54FCTB44AEN
IDT74FCT861AP — CD74FCT861AEN IDTS54FCT861AP - CDS54FCTB61AEN
IDT74FCT862AP — CD74FCT862AEN IDTS54FCT862AP - CD54FCT862AEN
IDT74FCT863AP — CD74FCT863AEN IDTS4FCT863AP - CD54FCTB863AEN
IDT74FCT864AP — CD74FCT864AEN IDTS54FCT864AP — CDS54FCTBB4AEN
IDT29FCT52AP — CD74FCT2952AEN IDT29FCTS52ABP - CD54FCT2952AEN
IDT29FCT53AP — CD74FCT2953AEN IDT29FCTS3ABP - CDS54FCT2953AEN

- - CD74FCT7623EN — - CD54FCT7623EN
IDT29FCT520AP — CD74FCT29520AEN IDT29FCTS520ABP - CD54FCT29520AEN

LIDT29FCT521AP = CD74FCT29521AEN | LIDT29FCTS21ABP = CDS4FCT29521AEN |




Cross-Reference Guide (Cont'd)

Equivaient | Harris Equivalent | Harris
Bipolar Recommended Bipolar Recommended
Industry Type Type Replacement Industry Type Type Replacement
IDT74FCT240SO | 74F240S CD74FCT240M IDT54FCT240SO | 54F240S CD54FCT240M
IDT74FCT241SO | 74F241S CD74FCT241M IDT54FCT241SO | 54F241S CD54FCT241M
IDT74FCT244SO | 74F244S . | CD74FCT244M IDT54FCT244S0 | 54F244S CD54FCT244M
IDT74FCT245S0 | 74F2458 CD74FCT245M IDT54FCT245S0 | 54F245S CD54FCT245M
IDT74FCT273SO | 74F2738 | CD74FCT273M IDTS54FCT273SO | 54F273S -| CD54FCT273M
IDT74FCT373SO | 74F373S CD74FCT373M IDT54FCT373S0O | 54F373S CDS54FCT373M
IDT74FCT374SO | 74F374S | CD74FCT374M IDT54FCT374S0O | 54F374S = | CD54FCT374M
IDT74FCT377SO | 74F377S CD74FCT377M IDTS54FCT377SO | 54F377S COD54FCT377M
IDT74FCT533SO | 74FS533S CD74FCT533M IDT54FCT533SO | 54F533S CD54FCT533M
IDT74FCT534SO | 74F534S CD74FCT534M IDT54FCT534SO | 54F534S CD54FCT534M
IDT74FCT540SO | 74F540S CD74FCT540M IDTS54FCTS540SO | 54F540S CD54FCT540M
IDT74FCT541SO | 74F541S CD74FCT541M IDT54FCT541SO | 54F541S CD54FCT541M
IDT74FCT543SO | 74F543S CD74FCT543M IDT54FCT543SO | 54F543S CD54FCT543M
- 74F544S CD74FCT544M - 54F544S CD54FCT544M
- 74F563S CD74FCT563M — 54F563S CD54FCT563M
- 74F564S CD74FCT564M - 54F564S CD54FCT564M
IDT74FCT573SO | 74F573S CD74FCTS573M IDT54FCT573SO | 54F573S CDS54FCTS573M
IDT74FCT574SO | 74F574S CD74FCT574M IDTS4FCT574SO | 54F574S CD54FCT574M
- 74F623S CD74FCT623M - 54F623S CDS54FCT623M
IDT74FCT640SO - CD74FCT640M IDT54FCT640SO - CD54FCT640M
-— - COD74FCT643M - - CD54FCT643M
IDT74FCT646SO | 74F646S CD74FCT646M IDT54FCT646SO | 54F646S CD54FCT646M
- - CD74FCT647M - - CD54FCT647M
IDT74FCT648SO | 74F648S CD74FCT648M IDT54FCT648SO | 54F648S CD54FCT648M
- - CD74FCT649M -_ - CD54FCT649M
IDT74FCTE51SO | 74F651S CD74FCT651M IDT54FCT651SO | 54F651S | CD54FCTE51M
IDT74FCT652S0 | 74F852S | CD74FCT652M IDT54FCT652SO | 54F652S CD54FCT652M
- - CD74FCT653M - - CDS54FCTE53M
- - CD74FCT654M — - CD54FCT654M
IDT74FCT821ASO| 74F821S CD74FCT821AM IDT54FCT821ASO| 54F821S CD54FCT821AM
IDT74FCT822ASO - CD74FCT822AM IDT54FCT822ASO — CD54FCT822AM
IDT74FCTB823ASO| 74F823S CD74FCT823AM IDTS54FCT823ASO| 54F823S CDS4FCT823AM
IDT74FCT824ASO - CD74FCT824AM IDT54FCT824ASO - CD54FCT824AM
IDT74FCT827ASO| 74F827S CD74FCT827AM IDT54FCT827ASO| 54F827S CD54FCT827AM
IDT74FCT828ASO| 74F828S CD74FCT828AM IDT54FCT828ASO| 54F828S CD54FCT828AM
IDT74FCTB41ASO| 74F841S CD74FCT841AM IDT54FCT841ASO| 54F841S CD54FCT841AM
IDT74FCTB842ASO - CD74FCT842AM IDT54FCT842ASO - CDS54FCT842AM
IDT74FCTB43ASO| 74F843S CD74FCTB843AM IDT54FCTB43ASO| 54F843S CD54FCT843AM
IDT74FCTB44ASO - CD74FCT844AM IDT54FCTB844ASO - CD54FCT844AM
IDT74FCT861ASO - CD74FCT861AM IDTS4FCTB61ASO — CD54FCT861AM
IDT74FCTB862ASO| - CD74FCT862AM IDT54FCT862ASO - CD54FCT862AM
IDT74FCT863ASO - CD74FCT863AM IDT54FCT863ASO — CD54FCT863AM
IDT74FCT864ASO - CD74FCT864AM IDT54FCT864ASO — CD54FCT864AM
IDT28FCT52ASO - CD74FCT2952AM IDT29FCT52ABSO — CD54FCT2952AM
IDT29FCTS3ASO — CD74FCT2953AM IDT29FCT53ABSO - CD54FCT2953AM
- - CD74FCT7623M - - CD54FCT7623M
IDT29FCT520ASO - CD74FCT29520AM IDT29FCT520ABSO CD54FCT29520AM
IDT29FCT521ASO - CD74FCT29531AM IDT29FCT521ABSO — CD54FCT29521AM
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Packages

Typical Dual-in-Line Typical SO (Small Outline)
Plastic Package Plastic Package

Ordering Information

CcD 74FCT 245 E X

Harris Bus-Interface Logic —] /l

Temperature Range Family
74FCT = Commercial TTL-Compatible Special Veriation
Bus-Interface Logic X = Burn-in
54FCT = Extended Industrial TTL-Compatibie
Bus-Interface Logic

Device Type

Package Code
E = Plastic DIP
EN = Narrow-Body 24-Lead Plastic DIP
H = Chip
M = Small Outline

Temperature Range
All packages when properly derated can be operated from -55 to +125°C.
At low temperature, limit for E, EN, and M packages is -55°C.

Package Outlines
Dimensions for the packages shown above are given in the Dimensional Outlines section.
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Technical Overview

FCT PRODUCTS FOR BACKPLANE-INTERFACE
APPLICATIONS

Harris FCT products are developed to provide a reliable
interface with modern high-speed backplanes. The FCT
types vastly reduce power consumption, avoid bus con-
tention, minimize switching noise, and provide outputs that
are specifically tailored to interface with VME buses or their
equivalents.

Thespeed of the FCT family is comparable to that of bipolar
FAST types, Sink current ranges from 48 milliamperes to 64
milliamperes depending on product type. Fully populated
buses, such as the 21-slot VME can be reliably interfaced.
Products are most economically packaged in plastic DIP
and gull-wing surface-mount pinouts. As with the Harris
AC/ACT family of logic devices, simultaneous switching
transients are controlled to levels comparable to similar
bipolar logic functions (1 volit peak area for octal ground
bounce.).

FCT products, the modern standard for backplane-interface
applications, meet or exceed published JEDEC industry-
standard No. 18 specifications. FCT products clearly are the
low-power backplane interface needed in the rapidly grow-
ing down-sized computer world, where low operating power
and virtually zero standby power are essential requirements.

The two competitive bipolar families (FAST and BCT),
compared with FCT products, are 150 times higher in
quiescent power consumption and 10 times higher in
operating power consumption at a continuous five mega-
hertz operation. This comparison is illustrated on page 2-3.

Two other salient features of this FCT design are: 1) The
ratio of sink-to-source current minimizes bus contention;
and 2) The absence of clamp diodes to the positive supply
rail prevents high-current drain during power-down, thereby
permitting PCB insertion when the power is on.

Table | lists types and type numbers.

FCT Features

Speed Competitive with similar bipolar F/AS
TTL functions. Typical delay is 3.5 nano-
seconds.

Sink/Source All types have sink and source currents

Current meeting VME, multibus, etc standards.

Output edges are monotonic through the
TTL switch point with fully populated
backplanes. A BiMOS output driver
stage is used.

Simultaneous (Ground bounce) Competitive with

Switching similar bipolar TTL and CMOS products

Transient Output swing is 3.5 volts. Controlled
output-edge rate.

Operating and  Ultra-low pure CMOS operating power

Standby Power and standby power of almost zero.

Pinout Standard

FCT Benefits

Swift delay requirements dictated by modern control-system
backplane-interface logic present no problems.

Optimized output drives minimize backplane reflections in
worst-case situations.

EMI and RFI emissions minimized. Good signal-pulse
integrity.

Meets low-power needs of down-sized computers without
fans, etc. Low battery drain.

Provided in minimum and most economically sized DIP and
SOP.

Minimum CAD/CAM, burn-in board, and PC-board real-
estate costs with no performance sacrifice.

Table | - FCT Types

Buffers

CD54/74FCT240 CD54/74FCT241
CD54/74FCT541 CD54/74FCT827A
Transceivers

CD54/74FCT245 CD54/74FCT543
CDS54/74FCT640 CD54/74FCT643
CD54/74FCT648 CD54/74FCT649
CD54/74FCT653 CD54/74FCT654
CD54/74FCT863A CD54/74FCT864A
CD54/74FCT7623

Latches

CD54/74FCT373 CD54/74FCT533
CD54/74FCT841A CD54/74FCT842A
Registers

CD54/74FCT377 CD54/74FCT821A
CD54/74FCT824A CD54/74FCT29520A
Flip-Flops

CD54/74FCT273 CD54/74FCT374
CD54/74FCT574

CD54/74FCT244 CD54/74FCT540
CD54/74FCT828A

CD54/74FCT544 CD54/74FCT623
CD54/74FCT646 CD54/74FCT647
CD54/74FCT651 CD54/74FCT652
CD54/74FCT861A CD54/74FCT862A
CD54/74FCT2952A  CD54/74FCT2953A
CD54/74FCT563 CD54/74FCT573
CD54/74FCT843A CD54/74FCT844A
CD54/74FCT822A CD54/74FCT823A
CD54/74FCT29521A

CD54/74FCT534 CD54/74FCT564
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Comparison of power consumption for an octal transceiver
type.

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE (VEC) « . vttt ettt e ettt ettt e ettt e e e e aanes -05to8V
DC INPUT DIODE CURRENT, ik (for Vi <=0.5V) ..ottt aaanaas -20 mA
DC OUTPUT DIODE CURRENT, lok (for Vo <-0.5V) ... . i i -50 mA
DC OUTPUT SINK CURRENT per Output Pin, lo ... ..ot e e i s e eaeees +70 mA
DC OUTPUT SOURCE CURRENT per Output Pin, lo .. ..c.vniiiiiiiii it iieni e naiananans -30 mA
DC Ve CURRENT (lcc) ©vvivi e eieeaes .. N (lon) + M (Alcc) mA
DC GROUND CURRENT (IGND) + .+ttt et ettt ettt it ettt e it n e N (lou) + M (Alcc) mA

where N = No. of outputs
M = No. of inputs

POWER DISSIPATION PER PACKAGE (Pp):
For Ta=-5510 +100°C (PACKAGE TYPE E) ...ttt ettt a e tarnenannes 500 mW
For Ta = +100 to +125°C (PACKAGE TYPEE) .

FOr Ta=-5510 +70°C (PACKAGE TYPE M) ... ...@i ittt ettt e e e ettt eneanenn 400 mW

For Ta=+70t0 +125°C (PACKAGE TYPEM) ......c.iiiiiiiiiiiinenninnnns Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGETYPEE M ..............iiaan. .. ....-55t0 +125°C
STORAGE TEMPERATURE (Tstg) -65to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32in. (1.59 + 0.79 mm) from case for 10 S Maximum .............covvunennnnrennennenn.. +265°C

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tipsonly ............. +300°C

RECOMMENDED OPERATING CONDITIONS:
The following are normal operating ranges for these devices. For maximum reliability, devices should always be
operated within these ranges.

CHARACTERISTIC LIMITS UNITS
MIN. MAX.

Supply-Voltage Range, Vcc'™:

Ta=0to 70°C 475 525 v

Ta=-55t0+125°C 45 55
DC Input or Output Voltage, Vi, Vo 0 Vee v
Operating Temperature, Ta -55 +125 °C
Input Rise and Fall Slew Rate, dt/dv 0 10 ns/V

*Unless otherwise specified, all voltages are referenced to ground.
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STATIC ELECTRICAL CHARACTERISTICS 74FCT Commercial Temperature Range, 0 to 70°C. Vec max =525V
FCT Series: Vec min =475V
S54FCT Extended Industrial Temperature Range, -55to +125°C.Vec max =55V
Vec min =45V
AMBIENT TEMPERATURE (T,) - °C
TEST CONDITIONS
CHARACTERISTICS Ve *25 010 +70 SSH5 s
V)
v, Io (
MIN. | MAX. [ MIN. | MAX. | MIN. | MAX.
v) (mA)
High-Level Input 45
Voltage Vin to 2 — 2 - 1 2 - v
55
Low-Level Input 45
Voltage Vi to - 0.8 - 08 - 038 v
55 v
High-Level Output Vin or -15# 24 — 24 — — —
V

Voltage on Vi 1o MIN. 24 _ _ _ 24 — v
Low-Level Qutput Vou Vi or 64* MIN — 0.55 — 0.55 — -

Voltage Vi 48* _ 0.55 _ _ _ 0.55
i w| = on ) = = | e
Low-Level Input

Current I GND MAX. — -0.1 - -1 - -1 uA
3'%'3:fehfakage lozw | Vee mMax.| — | os | — 10 | — 10

uA
lozu GND MAX. — -0.5 - -10 — -10
Short-Circuit Output Ve or
Current* los GND MAX. | -60* - -60* - -60* - mA
Vo=0
Input Ci
Mg Vo | Vo | oas [MING| — a2 | — | a2 | = a2 v
Quiescent Suppl v
Current, M&T lc | or 0 |max.| — 8 - 80 — | 500 | uA
GND
Additional Quiescent Supply

Current per input Pin
TTL Inputs High Al | 34VT MAX.| — 16 - 16 - 2 mA
1 Unit Load

*Not more than one output should be shorted at one time. Test duration should not exceed 100 ms.
tinputs that are not measured are at Vcc or Gnd.

FCT Input Loading: All inputs are 1 unit load. Unit load is Alcc limit specified in Static Characteristics Chart, e.g., 1.6 mA max. @ 70°C.
#Values are for FCT240 types (see “Output Capabilities” and Table Il for los, lo., and lou for other types.)
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SWITCHING WAVEFORMS FOR 54/74FCTXXX

Shown below is the FCT test circuit. A Thevenin equivalent
may be used for output loading.

Vee

?

Y 4 25as

7N

o

PULSE
Gen 2

o

Ar

Ry Zo

TEST

tpLz
tpzL
OPEN DRAIN

SWITCH POSITION

CLOSED

tPHZ
tpzH
tPLH
tPHL

OPEN

Definitions: }

C. = Load capacitance includes jig and probe capacitance.

Ry = Termination should be equal to Zour of the pulse
generator. (Typically 50 Q).

Vin=0Vto3V
Input: t, = t, = 2.5 ns (10% to 90%) uniess otherwise
specified.

Test circuit.

SAME PHASE
INPUT TRANSITION

OuTPUT
i Il 1 i
! | | |
| —3V
OPPOSITE PHASE \, . 18V
INPUT TRANSITION ey :
b —ov

| |
92CS-43175

Propagation delay times.

LOW-HIGH-LOW
INPUT PULSE

HIGH-LOW-HIGH
INPUT PULSE

92CS-43174

Output Requirement:

Device must follow truth table.
VoL <055V
Von=24V

Input Condition:
t, = t < 2.5 ns (as fast as required)
Standard Output Loading:

R. =500 Q
C. = 50 pF

Input pulse width.

| I
DATA -ooav
——-t8Y
INPUT i o
i
| I
— tpy ]
= ‘lu‘—““ "
| -
TIMING tx ____________ : : v
INPUT : T
ASYNCHRONOUS CONTROL  _, |
I tTem
PRESET | + ——3vy
CLEA ‘x:——| ————————————— 1.5V
ETC. | ; -0V
SYNCHRONOUS CONTROL |
PRESET . al " .
CLEAR - v R
CLOCK ENABLE ol R
ETC. M T T
| I |
1 —ty

92CS-43173

Setup, hold, and removal times.
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SWITCHING WAVEFORMS FOR 54/74FCTXXX (CONT'D)

ENABLE TIMES

CONTROL INPUT av
1.5V

ov

OUTPUT NORMALLY
Low 1.5V

1.5V
QUTPUT NORMALLY
HIGH

92CS-43177

DISABLE TIMES

CONTROL INPUT A

OUTPUT NORMALLY

OUTPUT NORMALLY
HIGH

Output enable and disable times.

OUTPUT CAPABILITIES

Because of the numerous applications for 54/74FCT types,
the output specitications are derived from the LOW drive
and HIGH drive tables below. Any lo. type category may be
combined with any lon and los type category to specify the
output drive. Refer to Table Il for device type categories.

Minimum Output at Low Drive (lo.); Vcc = min

Minimum
Low-Level Low-Level
Type Output Voltage  Output Current
Category Vo (V) fou (MA)
COML MIL
3 0.55 48 32
4 0.55 64 48
Minimum Output at High Drive (lown); Vcc = min
Minimum
High-Level High-Level
Type Output Voitage  Output Current
Category Von (V) lon (MA)
COML MIL
1 2.4 -15 -12
2 2.4 -24 -20
Minimum Output at Short Circuit (los); Vcc = max
Minimum
Short-Circuit
Type Output Voltage  Output Current
Category Vo (V) los (MA)
COM'L MIL
1 0.0 -60 -60
2 0.0 -75 -75

92CS-43176

Table 11 - Output Drive for 54/74FCTXXX

Device
Number

54/74FCT240
54/74FCT241
54/74FCT244
54/74FCT245
54/74FCT273
54/74FCT373
54/74FCT374
54/74FCT377
54/74FCT533
54/74FCT534
54/74FCT540
54/74FCT541
54/74FCT563
54/74FCT564
54/74FCT573
54/74FCT574
54/74FCT623/7623
54/74FCT646
54/74FCT647
54/74FCT648
54/74FCT649
54/74FCT651
54/74FCT652
54/74FCT653
54/74FCT654
54/74FCT821A-824A
54/74FCTB827A-828A
54/74FCTB41A-844A
54/74FCT861A-864A
54/74FCT2952A
54/74FCT2953A
54/74FCT29520A
54/74FCT29521A

fon Output Type

lo. Output Type

WWAEADWWWWEADLLLEBDELLWOWWWARWLDWWLWLWLRSALLESL

PRON = 2 PRORINAIN) —b b ok b b b b b —h b b b o —d —d =k d —h —h o kA
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FCT Interface Logic

HARRIS - RCA - GE INTERSIL .
CD54/74FCT240, CD54/74FCT241
CD54/74FCT244
ot = w Octal Buffers/Line Drivers, 3-State
m: zm w2 CD54/74FCT240 - Inverting
1ns—2 H2wvs s CD54/74FCT241 - Non-Inverting
wf:- ~'7—=*° ™ CD54/74FCT244 - Non-Inverting

Type Features:

20820 200 vee= o
0 70E L1 GND = 10 m Butfered inputs
20E 20E

FUNCTIONAL DIAGRAM

m Typical propagation delay:
3ns @ Voc =5V, Ta = +259C, C = 50pF

The CD54/74FCT240, CD54/74FCT241, and
CDS54/74FCT244 3-state octal buffers/line drivers use a
small-geometry BiMOS technology. The output stage is a
combination of bipolar and CMOS transistors that limits the
output-HIGH level to two diode drops below Vcc. This
resultant lowering of output swing (OV to 3.7V) reduces power
bus ringing (a source of EMI) and minimizes Vg bounce and
ground bounce and their effects during simultaneous output
switching. The output configuration also enhances switching
speed and is capable of sinking 48 to 64 milliamperes.

The CD54/74FCT240 and CD54/74FCT244 have active-LOW
output enables 10E, 26E). The CD54/74FCT241 has one
active-LOW (10E) and one active-HIGH (20E) output
enable.

The CD54/74FCT240, CD54/74FCT241, and CD54/
74FCT244 are supplied in 20-lead dual-in-line plastic
packages (E suffix) and in 20-lead dual-in-line small-outline
plastic packages (M suffix). Both package types are operable
over two temperature ranges: Commercial (0°C to +700C) and
Extended Industrial (-550C to +1250C).

Family Features:

m SCR-latchup-resistant CMOS process and circuit design

m Speed of bipolar FAST*/AS/S with signiticantly reduced
power consumption

m 64/48-mA output sink current (commercial/extended
industrial)

m Output voltage swing limited to 3.7V @ Vg¢ = 5V

m Controlled output-edge rates

® Input/output isolation to Vo

m BiMOS technology with low quiescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.

The CD54FCT240, CD54FCT241, and CDS54FCT244 are also
available in chip form (H suffix). These unpackaged devices
are operable over the -550C to +1250C temperature range.

TRUTH TABLES

INPUTS OUTPUT INPUTS OUTPUT
10E, 20E A Y 10E, 20E A 1
L L H L L L
L H L L H H
H X Y4 H X Y4
(FCT240) (FCT244)
INPUT TP INPUT TPUT
— uts OuTPUT uTs OuTPY H = HIGH Volitage Level
10E 1A 1Y 20E 2A 2y L = LOW Voltage Level
X = Immaterial
L
. L L L x Z Z = HIGH Impedance
L n lal n L [
H X Y4 H H H
(FCT241)

Trademark(s) ® Registered
Marca(s) Registrada(s)

Printed in USA/8-89

File Number 2227




Flle No. 2227 CD54/74FCT240, CD54/74FCT241

CD54/74FCT244
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY=VOLTAGE (VG(E) ++ « v v veetnntennnstneesauseenuesesneneasesnnesanseenaetesneeesssateanoetnnsesnneeesunn, -0.5Vto 6V
DC INPUT DIODE CURRENT, liK (for V) <-0.5V) ...........
DC OUTPUT DIODE CURRENT, Iok (for Vo <-0.5V)
DC OUTPUT SINK CURRENT per Output Pin, 10 ...........
DC OUTPUT SOURCE CURRENT per Output Pin, o
DC VGG CURRENT (IGG) + + v v nvevnenrnrnrnannaneannenanns
DC GROUND CURRENT (IGND) «++ ¢+ vvcvneeunnneunnnennnsenuneenneetuntenuetsnsessnennessuetennmemunemeeineeeniines
POWER DISSIPATION PER PACKAGE (Pp):

For TA = =559C 10 +1000C (PACKAGE TYPEE) ... euuveuinenanenenaseunsnenenenesesneneesnenenenesesesneseresneneennns 500mW

For Tp = +1000C to +1250C (PACKAGE TYPE E) ... Derate Linearly at 8mW/0C to 300mW

For TA ==559C 10 +709C (PACKAGE TYPEM) ..o 0utiinieiiiiiiiintiiietiiiti ettt ettt ettt tanieenenteriienanens 400mW

For Tp = +709C t0 +1250C (PACKAGE TYPE M). . ... tietiiiiiiitntiiienterniiiesneenninans Derate Linearly at 6mW/0C to 70mW
OPERATING-TEMPERATURE RANGE (Tp):

PACKAGE TYPEE, M ..o iiiiitiiiiiiiiiiiiiittieeenereaeeseeeseaeseesussnsosnsssssannesssnstonssaseaasnacenses -550C to +125°C
STORAGE TEMPERATURE (Tgg) « ¢« e et eteettaeenantaeuenaeeoesssesesasasasseasessenssssssnesssoeseneensneeeens -659C to +1500C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/18in. £ 1/32in. (1.59mm x 0.79mm) from case for 108 MaximMUM ... ..vevu ittt iitiiniiirnrneeenenereannann., +2650C

Unit inserted into PC board min. thickness 1/18 in. (1.59mm) with solder contacting lead tipsonly ..............ccovvvnvnennn.... +300°C
RECOMMENDED OPERATING CONDITIONS:

The following are normal operating ges for these devi For { reliability, devices should always be operated within
these ranges.
uUMITS
CHARACTERISTIC MIN MAX UNITS
Supply-Voitage Range, Voc*: CD74 Series, Tp =0°C to 70°C 4.75 5.25 \
CD54 Series, Tp =-550C to +125°C 45 5.5 A

DC Input Voltage, V| 0 Vee v

DC Output Volitage, Vo (4] <Vcec v

Operating Temperature, T -55 +125 oc

Input Rise and Fall Slew Rate, dt/dv 0 10 ns/V
* Unless otherwise specified, all voltages are referenced to ground.

CD54/74FCT241 TYPES CD54/74FCT244 TYPES
el 7 Blve 70e 1] [20) vee
o [2] 19] 208 10 [2] (78] 20€
2vs 3] 18] 1vo 2va 3] DRY
wi [4] [17] 243 i [4] 2A3
2v2 5] i) 1v1 2v2 [G] [ie] 11
12 [g} 15] 242 1A2 [§] [15] 242
n [7] [14] 1v2 2v1 7] (14] 1v2
143 [o] [13] 2a1 143 [3] [13] 2a1
2vo 9] [12] 1vs 2vo [5] [i2] 1v3
ano [io) [17] 200 ano [io] 1] 240
TERMINAL ASSIGNMENT TERMINAL ASSIGNMENT

1DNTEN 1INEN
2 [ pvle 2 pv}e
4 16 4 16
[ 14 6 14
8 12 8 12
- 12 2 | 12
(LI v 19N hﬂ
11 D V 9 11 D v 9
Ja_ | 7 13 | 7
15 5 15 5
17 3 17 3
IEC LOGIC SYMBOL IEC LOGIC SYMBOL
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File No. 2227 CD54/74FCT240, CD54/74FCT241

CD54/74FCT244
STATIC ELECTRICAL CHARACTERISTICS .
FCT Serles: 74FCT Commercial Temperature Range, 0°C to +70°9C; Vcc max = 5.25V, Vo min = 4.75V
54FCT Extended Industrial Temperature Range, -55°C to +125°C; Vo max = 5.5V, Vo min = 4.5V

TEST AMBIENT TEMPERATURE (Ta)
CONDITIONS +25°C 09C to +70°C  |-559C to +1250C
CHARACTERISTICS Vi{V) [io(mA) [Vcc (V)| MIN MAX MiN MAX WMinN MAX | UNITS.
High-Level input Voitage 45
VIH to 2 - 2 - 2 - v
55
Low-Level Input Voltage 45
ViL to - o8 - 08 - 08 v
55
High-Level Output Voltage Vom ViHor | -15 MIN 24 - 24 - - - v
ViL -12 MIN 24 - - - 24 - v
Low-Level Output Voltage VoL ViHor 64 MIN - 0.55 - 0.55 - - v
viL 48 MIN - 0.55 - - - 055 \
High-Level Input Current H vce MAX - 0.1 - 1 - 1 pA
Low-Level Input Current hw GND MAX - -0.1 - -1 ‘= -1 pA
3-State Leakage Current lozH Vee MAX - 05 - 10 - 10 pA
lozL GND MAX - -05 - -10 - -10 pA
Short-Circuit Output Vccor
Current* los GND MAX -60 - -60 - -60 - mA
Vo=0
Input Clamp Voltage Vce
VIK or -18 MIN - -1.2 - -1.2 - -12 v
GND
Quiescent Supply Vee
Current, MSI Icc or [¢] MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Current per Input Pin Alcc | 34Vt MAX - 16 - 18 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at Vo or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is Alcc limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.
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File No. 2227 CD54/74FCT240,CD54/74FCT241

CD54/74FCT244
SWITCHING CHARACTERISTICS
FCT Series: t,, t = 2.5n8, C|_ = 50pF, R|_- See Figure 2
AMBIENT TEMPERATURE (Tp)
0°C to +70°C |-55°C to +125°C
CHARACTERISTICS SYMBOL |Vcc (V)| MIN MAX MIN MAX | UNITS
Propagation Delays:
Data to Outputs FCT240 tpLHs tPHL 5t 1.5 8 1.5 9 ns
FCT241,FCT244 tPLH» PPHL 5 1.5 8.5 i5 T ns
Output Enable Times FCT240 tpzL, tPZH - 15 10 15 105 ns
FCT241,FCT244 tpzL tPzH - 1.5 8 1.5 85 ns
Output Disable Times FCT240 tPLZ, tPHZ - 1.5 9.5 1.5 125 ns
FCT241,FCT244 tpLz, tPHZ - 15 7 1.5 75 ns
Power Dissipation Capacitance FCT240, FCT241 Cpp$§ - 65 Typical pF
FCT244 Cpp§ - 65 Typical pF
Min. (Valley) Vov VoHv
During Switching of Other Outputs See 5 0.5 Typical @ +25°C v
(Output Under Test Not Switching) Figure 1
Max. (Peak) VoLp VoLp
During Switching of Other Outputs See 5 1 Typical @ +25°C v
(Output Under Test Not Switching) Figure 1
Input Capacitance C - - 10 - 10 pF
3-State Output Capacitance Co - - 15 - 15 pF
15V: min. is @ 5.5V §Cpp, measured per function, is used to determine the dynamic power consumption.
max. is @ 4.5V Pp (per package) = Vcc lcc + £ (Vcc2 f; Cpp + Vo2 fo CL + Vg AlccD) where:
5V: min. is @ 5.25V for 0°C to +70°C Vce = supply voltage
max. is @ 4.75V for 09C to +70°C Alcg = flow through current x unit load

CL = output load capacitance
D = duty cycle of input high
fo = output frequency

f; = input frequency
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Flle No. 2227 : CD54/74FCT240, CD54/74FCT241

' R % .CDb4/T4FCT244
PARAMETER MEASUREMENT INFORMATION

von NOTES:
OTHER 1. VOLPp is measured with respect to a ground reference near the
OUTPUTS output under test. VOHy is measured with respect to VOH.

VoL 2. Input pulses have the following characteristics:
PRR < 1MHz, t; = 2.5ns, tf = 2.5ns, skew 1ns.

\'/
OuTPUT VOH 3. R.F. fixture with 700-MHz design rules required. IC should be
UNDER 7 YOV saldered Into test board and bypassed with 0.1uF capacitor. Scope
TEST VoLp  and probes require 700-MHz bandwidth.
Voo - "
Figure 1 - Simultaneous switching transient waveforms.
ty= 2.5n8—n fe— tg= 2.5n8
1 — — — — - 90%
OUTPUT
DISABLE ).S¥ ~ —
GND 7 — — — 10%
QUTPUT: LOW TO
OFF TOLOW . te, tg= 2.5ns T vVce
0.3v ?
_1____ : . v, .__-I_,L-av ™ To— 7V
< 500
o | . Vo. . s

) PULSE .
__L_——ﬁ— —_— ] = ULSE Z C ourt
oav ¥ ( > —- v geN ° r

3R L, 5008
OUTPUT: HIGH TO T MEND plaz <l PéL SR,
OFF TO HIGH . . o ) S0pF
OUTPUTS OUTPUTS QUTPUTS :
ENABLED DISABLED ENABLED ]
TEST A SWITCH POSITION
tpLz, tpzL, OPEN DRAIN CLOSED
tPHZ: tPZH: tPLH: tPHL OPEN

Figure 2 - Three-state propagation delay times and test circuit.

tr= 2508 —= = = ty= 25w
et NV —— - — — - 90%
A sV — S
GND . . -  —— —  10%
OUTPUT ——
Y FCr240 I N A
GND
tpHL —] — —tp

OUTPUT

Y  Fcr2at
FCT244

Figure 3 - Propagation delay times.
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CD54/74FCT245

—o-e-01

12e~-00 Octal-Bus Transceiver, 3-State,
e Non-inverting

oo 83
»ﬁo-o-ﬂ
LIS Type Features:
12, o 0e @ Bulfered inputs
LI e Typical propagation delay:
3ns @ Vec =5V, Ta=25°C, C. = 50 pF
92CS - 30460
FUNCTIONAL DIAGRAM

The CD54/74FCT245 octal-bus transceivers use a
small-geometry BiMOS technology. The output stage is a
combination of bipolar and CMOS transistors that limits the
output-HIGH level to two diode drops below Vcc. This resul-
tant lowering of output swing (0 to 3.7 V) reduces power
bus ringing (a source of EMI) and minimizes Vcc bounce
and ground bounce and their effects during simultaneous
output switching. The output configuration also enhances
switching speed and is capable of sinking 48 to 64
milliamperes.

The CD54/74FCT245 are non-inverting, 3-state, bidirectional
transceiver-buffers intended for two-way transmission from
“A” bus to “B"” bus or “B” bus to “A” bus. The logic level
present on the Direction input (DIR) determines the data
direction. When the Output Enable input (OE) is HIGH, the
outputs are in the high-impedance state.

The CD54/74FCT245 are supplied in 20-lead dual-in-line
plastic packages (E sutfix) and in 20-lead dual-in-line small-
outline plastic packages (M sutfix). Both package types are
operable over two temperature ranges: Commercial (0 to
70°C) and Extended Industrial (-55 to +125°C).

The CDS54FCT245 is also available in chip form (H suffix).
This unpackaged device is operable over the -55 to +125°C
temperature range.

Family Features:

@& SCR-latchup-resistant CMOS process and circuit design

® Speed of bipolar FAST*/AS/S with significantly
reduced power

» 64/48-mA output sink current (commercial/extended
industrial)

» Output voltage swing limited t0 3.7 V@ Vec =5 V

@ Controlled output-edge rates

@ Input/output isolation to Vcc

@ BiMOS technology with low quiescent power

*FAST is a Registered Trademark of Fairchild Semiconductor Corp.

TRUTH TABLE
CONTROL
weuTs OPERATION
O DIR
L L B DATA TO A BUS
L H A DATA TO B BUS
H X ISOLATION

H = high level, L = low level, X = irrelevant

To prevent excess currents in the High-Z (isola-
tion) modes, all I/O terminals should be termi-
nated with 10 k0 to 1 MQ resistors.

Trademark(s) “Registered
Marca(s) Registrada(s)
Printec in USA/6-89
" File Number 2301




File No. 2301 CDS54/74FCT245

MAXIMUM RATINGS, Absolute-Maximum Values:
DO SUPPLY VOLTAGE (VEC) -+ e v vt eevettteeneeneneaesenensnssasssssssesenessuensssnsnsssssessassossonsnessnesnsnns
DC INPUT DIODE CURRENT, I (fOr Vi < =0.5V) ..ovuveiineeiiniennennenierneenans
DC OUTPUT DIODE CURRENT. lox (for Vo << -0.5 V)
DC OUTPUT SINK CURRENT per OUtPUL PN, o .....uovvererieneenenennsencnnns
DC OUTPUT SOURCE CURRENT per Output Pin. lo
DC Vec CURRENT (I6C) vt vtteeitn e ttee et e taneeiiaeaaeseaaennraneesnennn
DC GROUND CURRENT (IGND) -+ttt taunenetneenenneeneenesnesesnseeesosetsesnessssnssssesstssasetnsonsoscrosnsrnnnes
POWER DISSIPATION PER PACKAGE (Pop):
FOr Ta = -5510 +100°C (PACKAGE TYPE E) . ...uttutiniinereunenetnensensasenesnseneosessereesasnesssonesssenesnens 500 mW
For Ta = +100 to +125°C (PACKAGE TYPEE) ..
FOr Ta = -5510 +70°C (PACKAGE TYPE M) ... .0iitiitttnsueennsetneenasenansennssennsenuntonieeensssnneeonnns 400 mW
For Ta = +70 to +125°C (PACKAGE TYPE M) ... . Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE E.M ..\ttt iiiet tittiie e ie e eie e e eeaneetnaeanaennneanns PN -5510 +125°C
STORAGE TEMPERATURE (Tatg) «« v v tuteetineeneeanneennesseanneaansennesuneeennssonneennseensesnneneenneees -65to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 in. (1.59 + 0.79 mm) from case for 108 MAXIMUM ...........ooouuniruneeennsrrnieecnanens ... +265°C

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C

RECOMMENDED OPERATING CONDITIONS:
For maximum relisbility, nominel opersting conditions should be sslected 80 that operation is alweys within the
following ranges:

LINITS
CHARACTERIS TS
ne NN, MAX. UN
Supply Voitage Range, Vec':
CD74 Series. Ta =0to 70°C 475 5.25
CD54 Series, Ta = -55t0 +125°C 45 55 v
DC input Voltage, V, 0 Vec
DC Output Voltage, Vo 0 <Vec
Operating Temperature, Ta -55 +125 °C
Input Rise and Fall Slew Rate, dt/dv 0 10 nsV
‘Uniess otherwise specified, all voitages are referenced to ground.
12 _[slas
o =
| 3EN2
DIR L 20 vee I—1 '.J
a0 4 10 ¢
ar Y 8. 6o f wa I
a2 4 12 gy 2 | &V
a3 |16 82 Fl o=t 17
A [ 83 Iy ‘ —1®
7 14
AS -; -‘: 84 s I -1
s — [ 85 [] 14
a7 9] 2 oy ——— [ ——
Gnp Y 1! g7 1."‘"" : :
—- |——
92CS 36830 9 ] 11
TERMINAL ASSIGNMENT
IEC LOGIC SYMBOL




File No. 2301

CD54/74FCT245

STATIC ELECTRICAL CHARACTERISTICS 74FCT Commercial Temperature Range. 0 to 70°C: Vcc max = 525 V
FCT Series: Vee min = 475V
54FCT Extended Industrial Temperature Range, -55 to +125°C: Vcc max = 55V
Vec min =45V
AMBIENT TEMPERATURE (T,) - °C
TEST CONDITIONS
CHARACTERISTICS Vee 25 010470 55104125 | ynrs
v)
M o MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
V) (MA)
High-Level Input 45
Voltage Vin to 2 - 2 - 2 - v
55
Low-Level Input 45
Voltage Vie to — 0.8 — 08 - 0.8 \
55
High-Level Output Vin or -15 24 — 24 - — —
V. MIN.
Voltage o Vie 12 24 — — — 24 — v
Low-Level Output Vou V.C or 64 MIN - 0.55 — 0.55 — —
Voltage - " 48 — | oss | — - — | 055
High-Level Input
Current lin Vee MAX. —_ 0.1 — 1 —_ 1 [IA
Low-Level Input )
Current I GND MAX. — -0.1 — -1 — -1 LA
3-State Leakage
Current lozn Vee MAX. — 0.5 — 10 — 10
uA
lozu GND MAX. — -0.5 — -10 — -10
Short-Circuit Output Vee or
Current* los GND MAX. -60 — -60 — -60 — mA
Vo =0
Input Clamp Vec Or
Voltage Vik GND -18 MIN. — -1.2 — -1.2 — -1.2 \
Quiescent Supply Vee
Current, MS| lee or 0 MAX — 8 — 80 — 500 HA
GND
Additional Quiescent Supply
Current per Input Pin _ _ —
TTL Inputs High Alee 3.4Vt MAX. 16 16 2 mA
1 Unit Load

*Not more than one output should be shorted at one time. Test duration should not exceed 100 ms.
tInputs that are not measured are at Vcc or Gnd.

FCT Input Loading: All inputs are 1 unit load. Unit load is Alcc limit specified in Static Characteristics Chart, e.g.. 1.6 mA max. @ 70°C
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CD54/74FCT245

File No. 2301

SWITCHING CHARACTERISTICS: 1, t, = 2.5 ns, C, = 50 pF, R, - See Fig. 3

v AMBIENT TEMPERATURE (T,) -°C
CHARACTERISTICS SYMBOL (\ﬁ;’ 0to +70 -55 to +125 UNITS
MIN. MAX. MIN. MAX.
Propagation Delays: toun
Data to Outputs o, 5t 1.5 7 1.5 75 ns
Output Disable
topompm :M 5 15 75 15 10 ns
PHZ
Output Enable tezn
to Output oo 5 15 95 15 10 ns
Power Dissipation Capacitance Cro§ — pF
Min. (Valley) Vonv Vonv
During Switching of Other Outputs See 5 0.5 Typ. @ 25°C v
(Output Under Test Not Switching) Fig. 1
Max. (Peak) Vore Vour
During Switching of Other Outputs See 5 1Typ. @ 25°C v
(Output Under Test Not Switching) Fig. 1
Input Capacitance Ci — — 10 — 10 pF
3-State Output Capacitance Co — — 15 — 15 pF

15V: min.is@55V
max.is@4.5V

5V: min.is@5.25V for 0to +70°C
max. is @ 4.75 V for 0 to +70°C

§Cro. measured per latch, is used to determine the dynamic power consumption.
Po (per package) = Vec lec + £ (Voc® i Ceo + Vo? fo Cu + Voc AlecD)
where V.. = supply voltage

PARAMETER MEASUREMENT INFORMATION

OTHER
OuTPUTS

VoH

_____ —_ ~=— == VoL
)——\/\— VoW

ouTeuT =T T Vouv

UNDER

TEST o ___ - voue
———==--=voL

NOTES:

-

- VoLPp IS MEASURED WITH RESPECT TO A GROUND

REFERENCE NEAR THE OUTPUT UNDER TEST. Vony IS

MEASURED WITH RESPECT TO Vou.

®w N

INPUT PULSES HAVE THE FOLI.O%!NG CHARACTERISTICS:
PRR < 1 MHz, t; = 3 ns, tf = 3 ns, SKEW 1 ns.

R.F. FIXTURE WITH 700-MHz DESIGN AULES REQUIRED.

1C SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED

WITH 0.1 ,Ff CAPACITOR. SCOPE AND PROBES REQUIRE

700-MHz BANDWIDTH.

92C5-42406R1

Fig. 1 - Simultaneous switching transient waveforms.

Alce
Co
D

'0

f,

= flow through current x unit load
= output load capacitance

= duty cycle of input high

= output frequency

= input frequency

INPUT _ _
LEVEL

GND

92GS-44072

Fig. 2 - Propagation delay times.
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CD54/74FCT245

File No. 2301
Yo 1 - 2.5ns T
1y - 250 o
,,,,,, ’G'é','.“ 2, DU.T.
ouTeuT
DISABLE Ry
Ry 2o

OUTPUT: LOW
TO OFF TO LOW

1,
PHZ (]
OUTPUT: HIGH >" T
TO OFF TO HIGH 0.3v -~ 1.8V
. ~ GND
1Y) V) ¢ T OUTPUTS _OuUTPUTS
ENABLED DISABLED ENABLED

| TEST SWITCH POSITION
tpLz
tpzL CLOSED
OPEN DRAIN
tpHZ
tpzH OPEN
tPLH
tPHL

Fig. 3 - Three-state propagation delay times and test circuit.
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o HARRIS FCT Interface Logic

SEMICONDUCTOR
HARRIS - RCA - GE - INTERSIL

CD54/74FCT273
| Octal D Flip-Flop with Reset
00— —oa0
0} ——q Qi
02— Q2
oara 03— 9 L oana Type Features:
INPUTS ::: ::: ouTPUTS m Buffered inputs
06— e m Typical propagation delay:
or L—or 45ns @ Vec =5V, Ta=25°C, CL = 50 pF
RESET “—-T 92Ce-30978R2
FUNCTIONAL DIAGRAM
The CD54/74FCT273 octal D flip-flops with reset use a Family Features: -

small-geometry BiMOS technology. The output stage is a u SCR-latchup-resistant CMOS process and circuit design
combination of bipolar and CMOS transistors that limits the ® Speed of bipolar FAST*/AS/S with significantly

output-HIGH level to two diode drops below Vcc. This resul- reduced power consumption
tant lowering of output swing (0 to 3.7 V) reduces power ® 48/32-mA output sink current (commercial/extended
bus ringing (a source of EMI) and minimizes Vcc bounce industrial)

and ground bounce and their effects during simultaneous s Output voltage swing limited 10 3.7 V@ Vec =5 V

output switching. The output configuration also enhances u Controlled output-edge rates

switching speed and is capable of sinking 32 to 48 ® Input/output isolation to Vec

milliamperes. 8 BiMOS technology with low quiescent power

Information at the D Input of the CD54/74FCT273 is trans- N i X ) Lo .

ferred to the Q output on the positive-going edge of the FAST is a Registered Trademark of Fairchild Semiconductor Corp.
ciock puise. Ali eight fiip-fiops are controllied by a common

clock (CP) and common reset (MR). Resetting is accom-

plished by a low voltage level independent of the clock. TRUTH TABLE (EACH FLIP-FLOP)

The CD54/74FCT273 are supplied in 20-lead dual-in-line INPUTS OUTPUTS |
plastic packages (E suffix) and in 20-lead dual-in-line small- RESET CLOCK DATA

outline plastic packages (M suffix). Both package types are (NR) cP Dn an
operable over two temperature ranges: Commercial (0 to L X X T

70°C) and Extended Industrial (-55 to +125°C). H o H H

The CD54FCT273 is also available in chip form (H suffix). H N L L

This unpackaged device is operable over the -55 to +125°C H L X Qo
temperature range.

H = High level (steady state)
L = Low level (steady state)
X = Irrelevant
—/~ = Transition from low to high level
Qo = The level of Q before the indicated steady-state
input conditions were established

Trademark(s) ®Registered
Marca(s) Registrada(s)
Printed in USA/7-89

File Number 2303
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File No. 2303 CD54/74FCT273

MAXIMUM RATINGS, Absolute-Maximum Values:

DO SUPPLY VOLTAGE (VEC) +« -ttt vttt ettt e e e et e e ettt et s et e et e ettt e ettt te e e e e eaanas -05t06V
DC INPUT DIODE CURRENT, Ik (for Vi<-05V) ......oooiiiiiinninn, -20 mA
DC OUTPUT DIODE CURRENT, lox (for Vo < -0.5 V) ..
DC OUTPUT SINK CURRENT per Output Pin, lo ........covvvvniennnnnnn ... +70mA
DC OUTPUT SOURCE CURRENT per Output Pin, lo
DC Vec CURRENT (Io€) « v vvveieeiieiet it eeeeiaeneneeieaans

DC GROUND CURRENT (lano)

POWER DISSIPATION PER PACKAGE (Po):
For Ta=-5510 +100°C (PACKAGE TYPE E) .......0oininiitiiiii i i i e e, 500 mW
For Ta = +100 to +125°C (PACKAGE TYPE E) . Derate Linearly at 8 mW/°C to 300 mW

For Ta=-5510 +70°C (PACKAGE TYPE M) ... ... ittt e e e 400 mW

For Ta = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE E, M ..o ittt et et e s e e et e et an e aaaans -65to +125°C

STORAGE TEMPERATURE (T4g) .. -65t0 +150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 + 1/32 in. (1.59 £ 0.79 mm) from case for 10 S Maximum ... ... ... iuiiiiiiiiiiiiiii i niiieannns +265°C
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tipsonly ......................... +300°C

RECOMMENDED OPERATING CONDITIONS:
For maximum reliability, nominal operating conditions should be selected so that operation is always within the
following ranges:

CHARACTERISTIC LiMITS UNITS
MIN. MAX.
Supply-Voltage Range, Vcc*:
CD74 Series, Ta = 0to 70°C 4.75 5.25
CD54 Series, Ta = -65 to +125°C 45 55 v
DC Input Voltage. Vi 0 Vee
DC Output Voltage, Vo 0 <Vec
Operating Temperature, Ta -55 +125 °C
Input Rise and Fall Slew Rate, dt/dv 0 10 ns/V
*Unless otherwise specified, all voltages are referenced to ground.
R 120 vee "1 R
a0 4 12 o7 e
0o Y He o7 3 2
—{ 1D
o1 4 1 os
oS 16 g L 2
a2 Y 1S s I |6
2 4 4 os s | 2
03 2 rﬁ D4 13 | | 12
Q3 —9" 2 Q4 !‘__ 15
anp Y - cp 17 16
o7cs 2030 18 | 19
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL




File No. 2303 CDS54/74FCT273

STATIC ELECTRICAL CHARACTERISTICS 74FCT Commercial Temperature Range, 0 to 70°C; Vcc max = 5.25 V

FCT Serles: Voc min =4.75V
54FCT Extended Industrial Temperature Range, -55 to +126°C; Vec max = 5.5V
Vecmin =45V
AMBIENT TEMPERATURE (T,) - °C
TEST CONDITIONS
CHARACTERISTICS Ve +25 01t0+70 55104125 | ynirs
v, lo o MAX
) (mA MIN. | MAX. | MIN. | MAX. | MIN. .
High-Level Input 45
Voltage Vin to 2 - 2 - 2 - v
55
Low-Level Input 45
Voltage Vi to — 08 - 08 — 0.8 v
55
High-Level Output Vin or -15 24 — 24 - — —
Voltage Vou Vi 12 MIN. 24 _ — — 24 — v
Low-Level Output Vi or 48 — 0.55 — 0.55 — —
Voltage Vo Vi 32 MIN. — 0.55 _ — — 0.55
High-Level Input
oot P | Ve MAX.| — | 01 | — | 1 — |1 | A
Loa;l;ree\;‘etl Input N GND MAX. | — 01 — -1 - -1 HA
3-State Leakage
coment 9 loaw | Voo MAX.| — [ os | — | 10 [ — | 10
77,
loz GND MAX. | — 0.5 - -10 - -10 |
Short-Circuit Output Vec Or
Current* los GND MAX. | -60 — -60 — -60 — mA
. Vo=0
Input Clamp Vec or
Voltage Ve | GND -18 MIN. [ — 12 — 1.2 — 1.2 v
Quiescent Supply Vee
Current, MSI lec or 0 MAX. — 8 - 80 - 500 MA
GND
Additional Quiescent Supply
Current per Input Pin _ — —
TTL Inputs High Alee | 34V MAX. 16 16 2 mA
1 Unit Load

*Not more than one output should be shorted at one time. Test duration should not exceed 100 ms.
tinputs that are not measured are at Vec or Gnd.

FCT Input Loading: All inputs are 1 unit load. Unit load is Alcc limit specified in Static Characteristics Chart, e.g., 1.6 mA max. @ 70°C.
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File No. 2303 CD54/74FCT273

PREREQUISITE FOR SWITCHING:

v AMBIENT TEMPERATURE (T,) -°C
CHARACTERISTICS SYMBOL | (¥ 010 +70 -55 to +125 UNITS
MIN. MAX. MIN. MAX.
Data to CP Setup Time tsu 5" 3 — 3.5 — ns
Hold Time tu 5 2 — 2 - ns
o w [ s | e [ -] s [ -] ™
MR Pulse Width tw 5 7 — 7 — ns
CP Pulse Width tw 5 7 — 7 - ns
CP Frequency fmax 5 70 — 70 — MHz
‘min. is@4.5V
min., is @ 4.75 V for 0 to +70°C
SWITCHING CHARACTERISTICS: t, t, = 2.5 ns, C,_ = 50 pF, R_ - See Fig. 4
v AMBIENT TEMPERATURE (T,.) -°C
CHARACTERISTICS SYMBOL (ﬁf 0 to +70 -55 to +125 UNITS
MIN. MAX. MIN. MAX.
Propagation Delays: teun .
CPtoQn tore 5 2 13 2 15 ns
MR to Qn teun 5 2 13 2 15 ns
teun
Power Dissipation Capacitance Crot — pF
Input Capacitance C — — | 10 — | 10 pF
15V. min.is@55V §Cro, measured per flip-flop, is used to determine the dynamic power consumption.
max. is @ 4.5V Po (per package) = Vcc lec + X (Voo fi Cro + Vo fo CL + Vec AleeD)

where Vec = supply voltage
Alec = flow-through current x unit load
C. = output load capacitance
D = duty cycle of input high
fo = output frequency
fi = input frequency

5V: min.is@5.25V for0to +70°C
max. is @ 4.75 V for 0 to +70°C

CcP

15V

92GS-44073 92GS-44074

Fig. 1 - Propagation delay times and clock pulse width. Fig. 2 - Prerequisite and propagation delay times for master reset.

OUTPUT

OuTPUT
LOAD
92GS-44075 92Cs-43549
Fig. 3 - Prerequisite for clock. Fig. 4 - Test circuit.
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o HARRIS FCT Interface Logic

SEMICONDUCTOR
WARRIS - RCA - GBE - INTERSIL

CD54/74FCT373, CD54/74FCT533

Octal Transparent Latch, 3-State

DO —Qo0 @0

01 —at @i CD54/74FCT373 - Non-Inverting
zi—i ——223 gg CD54/74FCT533 - Inverting
04— —a4 Q4

05— —os a3

06— —oae @6 Type Features:

o7 o7 @ » Buffered inputs

E.: —] sacs.azezs w Typical propagation delay:

3.5ns @ Vec =5V, Ta=25°C, C. = 50 pF

FUNCTIONAL DIAGRAM

The CD54/74FCT373 and CD54/74FCT533 octal  Family Features: -

transparent latches use a small-geometry BiMOS techno-
logy. The output stage is a combination of bipolar and
CMOS transistors that limits the output-HIGH level to two
diode drops below Vcc. This resultant lowering of output
swing (0 to 3.7V) reduces power bus ringing (a source of
EMI) and minimizes Vcec bounce and ground bounce and
their effects during simultaneous output switching. The
output configuration also enhances switching speed and is
capable of sinking 32 to 48 milliamperes.

The CD54/74FCT373 and CD54/74FCT533 outputs are trans-
parent to the inputs when the Latch Enable (LE) is HIGH.
When the Latch Enable (LE) goes LOW, the data is latched.
The Output Enable (OE) controls the 3-state outputs. When
the Output Enable (OE) is HIGH, the outputs are in the
high-impedance state. The latch operation is independent
of the state of the Output Enable.

The CD54/74FCT373 and CD54/74FCT533 are supplied in
20-lead dual-in-line plastic packages (E suffix) and in 20-
lead dual-in-line small-outline plastic packages (M suffix).

m SCR-Latchup-resistant CMOS process and circuit design

m Speed of bipolar FAST*/AS/S with significantly
reduced power consumption

® 48/32-mA output sink current (commercial/extended
industrial)

w Output voltage swing limited to 3.7 V@ Vec = 5 V

u Controlled output-edge rates

w Input/output isolation to Vec

®w BiMOS technology with low quiescent power

*FAST is a Registered Trademark of Fairchild Semiconductor Corp.

Both package types are operable over two temperature TRUTH TABLE
ranges: Commercial (0 to 70°C) and Extended Industrial
(-55to0 +125°C). Output Latch Data FCT373 | FCT533
The CD54FCT373 and CD54FCT533 are also available in Enable Enable Output Output
chip form (H suffix). These unpackaged devices are oper-
able over the -55 to +125°C temperature range. L H H H L
L H L L H
L L | L H
L L h H L
H X X V4 z
Note:
L = Low voltage level h = High voltage level one
H = High voltage level set-up time prior to the
| = Low voltage level one set- high-to-low latch enable
up time prior to the high- transition.
to-low latch enable X = Don't Care
transition. Z = High Impedance State

Trademark(s) " Registered
Marca(s) Registrada(s)
Printed in USA/5-89

File Number 2230
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File No. 2230 CD54/74FCT373, CD54/74FCT533

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE (VCC) -« vttt ettt et ee et e et e e e e e e e e e e e e e e e -05t06V
DC INPUT DIODE CURRENT, lix (for Vi<C=0.5 V) ..o e e -20 mA
DC OUTPUT DIODE CURRENT, lok (for Vo << -0.5 V) .o i e e -50 mA
DC OUTPUT SINK CURRENT per Output Pin, fo .. ..o e +70 mA
DC OUTPUT SOURCE CURRENT per Outpin Pin, 1o . ..ot -30 mA
DC Vee CURRENT (10C) « vttt ettt ettt et e e e e et e e e e e e e e e e e e e e e 140 mA
DC GROUND CURRENT (JGND) .+« e ettt ettt et et et e et e e e e e e e e e e 400 mA
POWER DISSIPATION PER PACKAGE (Po):

For Ta=-5510 +100°C (PACKAGE TYPE E) ...\ttt e e 500 mW

For Ta= +100to +125°C (PACKAGE TYPEE) ... .. ... . Derate Linearly at 8 mW/°C to 300 mW

For Ta = -5510 +70°C (PACKAGE TYPE M) ... 400 mW

For Ta=+701t0 +125°C (PACKAGE TYPEM) ... i Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE E, M L e e -55to +125°C
STORAGE TEMPERATURE (Tstg) -+« + v ettt et et et et e e e e e e e e e e e e e e e et -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 in. (1.59 + 0.79 mm) from case for 10 s maximum ...............oiiiiiiiiiiinanan... +265°C

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tipsonly ............. +300°C

RECOMMENDED OPERATING CONDITIONS:
For maximum reliability, normal operating conditions should be selected so that operation is always within the
following ranges:

LIMITS
CHARACTERISTIC UNITS
MIN. MAX.
Supply-Voltage Range, Vcc™:
CD74 Series, Ta=0to 70°C 475 5.25
CD54 Series, Ta = -55 to +125°C 4.5 55 v
DC Input Voltage, V, 0 Vee
DC Output Voltage, Vo 0 <Vee
Operating Temperature, Ta -55 +125 °C
Input Rise and Fall Slew Rate, dt/dv 0 10 ns/V
*Unless otherwise specified, all voltages are referenced to ground
CD54/74FCT373 CD54/74FCT533
AERNPY INen
19 —— S~ 11 c
ot 4 29 vee < oe 4 2 vee '
a0 4 K2 o 2 lop vi2 % 4 1 & 3 lop vt
Do -4 H8 o7 a s oo e o7 4] s
o 4 I 06 7 e o1 4 P 06 7] s
a1 HE a6 ] - @ 2 He &6
6 15 L 9 — 6 15— s | 9
Q2 — — Q5 Q2 — — Q5
02 H bs 1 L 02 4 P s u 1
03 2 1S 54 ALl |1 03 & R bha 18
Q3 —9' }i Q4 ,‘_7— >_‘—6 Q_g -il rlz— a 11_. 16
Gnp 4 U ALI - ano Y P& 18 NE]
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT IEC LOGIC SYMBOL




File No. 2230

STATIC ELECTRICAL CHARACTERISTICS

74FCT Commercial Temperature Range, 0 to 70°C.

CD54/74FCT373, CD54/74FCT533

Vee max = 5.25 V

FCT Series: Vee min = 4.75V
54FCT Extended Industrial Temperature Range, -55 to +125°C. Vcc max = 5.5V
Vee min =45V
AMBIENT TEMPERATURE (T,) - °C
TEST CONDITIONS
CHARACTERISTICS Ve 25 Oto +70 5104125 | ynirs
v, Io (v)
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
v) (mA)
High-Level Input 45
Voltage Vin to 2 —_ 2 — 2 —_ \"
55
Low-Level Input 45
Voltage Vi to — 0.8 — 08 — 08 v
55
High-Level Output Vi or -15 24 — 24 — - -_
Von MIN.
Voltage Vie 12 24 — — — 2.4 — v
Low-Level Output Vin or 48 — 0.55 — 0.55 — —
Voltage Voo v MIN.
9 n 32 . 0.55 — — — 055
High-Level Input
olfimdtalti | Ve Max.| — | o1 — 1 - 1 "y
Low-Level Input
Current he GND MAX. — -0.1 - -1 — -1 MA
3-State Leakage
Current lozn Vee MAX. — 0.5 — 10 - 10
UA
lo | GND MAX. [ — -0.5 — -10 - -10
Short-Circuit Output Vee or
Current* los GND MAX. | -60 — -60 — -60 — mA
Vo=0
Input Clamp Vee or
Voltage Vi GND -18 MIN. — -1.2 — -1.2 — -1.2 \Y
Quiescent Suppl V
Current, M Ip Y lec or 0 MAX. | — 8 — 80 - 500 A
GND
Additional Quiescent Supply
Current per Input Pin 4
TTL Inputs High Al | 34T MAX. | — 16 - 16 - 2 mA
1 Unit Load

*Not more than one output should be shorted at one time. Test duration should not exceed 100 ms.
tinputs that are not measured are at Vcc or Gnd.

FCT Input Loading: All inputs are 1 unit load. Unit load is Alcc limit specified in Static Characteristics Chart, e.g., 1.6 mA max. @ 70°C.




File No. 2230 CDS54/74FCT373, CD54/74FCT533

PREREQUISITE FOR SWITCHING:

v AMBIENT TEMPERATURE (T,) -°C
CHARACTERISTICS SYMBOL (“,"): 0to +70 -55 to +125 UNITS
MIN. MAX. MIN. MAX.

LE Pulse

Wiath tw 5t 6 — 6 — ns
Setup Time

Data to LE tsu 5 2 - 2 - ns
Hold Time

Data to LE th 5 1.5 -—_ 1.5 —_ ns

t5V:min.is @45V
5V:min.is @4.75V for0to +70°C

SWITCHING CHARACTERISTICS: t, 1, = 2.5 ns, C, = 50 pF, R, — See Fig. 4

v AMBIENT TEMPERATURE (T») -°C
CHARACTERISTICS SYMBOL i 0to +70 -55 to +125 UNITS
MIN. MAX. MIN. MAX.
Propagation Delays:
Data to Outputs
373 teLn 5t 1.5 8 15 85 ns
533 tene 15 8 15 85
LEto Qutputs
373 teLn 5 2 13 2 15 ns
533 tene 2 13 2 14
Output Enable Times
373 tezL -— 1.5 12 1.5 13.5 ns
533 tpzn —_ 1.5 11 1.5 125
Qutput Disable Times
373 tewz — 1.5 7.5 1.5 10 ns
533 tenz — 1.5 7 1.5 8.5
Power Dissipation Capacitance
373 Cro8§ — pF
533 -
Min. (Valley) Vonv Vonv
During Switching of Other Outputs See 5 0.5 Typ. @ 25°C v
(Output Under Test Not Switching) Fig. 1
Max. (Peak) Voie Vore
During Switching of Other Outputs See 5 1Typ. @ 25°C v
(Output Under Test Not Switching) Fig. 1
Input Capacitance C — — 10 — 10 pF
3-State Output Capacitance Co — — 15 — 15 pF
t5V: min.is@55V
max.is @ 4.5V

5V: min. is@5.25Vfor0to +70°C
max. is @ 4.75 V for 0 to +70°C

§Cro. measured per latch, is used to determine the dynamic power consumption.
Po (per package) = Vec lec + Z (Vec® fi Cro + Vo? fo CL + Vec AleecD) where Vee = supply voltage
Alcc = flow through current
x unit load

Cu = output load capacitance
D = duty cycle of input high
fo = output frequency
f, = input frequency
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File No. 2230

CD54/74FCT373, CD54/74FCT533

PARAMETER MEASUREMENT INFORMATION

S S

VoM

ouTPUT = == Vomv

UNDER

TEST

EST e - - - — Vo
A5t ol

NOTES:

-

. VoLp |8 MEASURED WITH RESPECT TO A GROUND

REFERENCE NEAR THE OUTPUT UNDER TEST. Vouy IS MEASURED

WITH RESPECT TO Vo).

INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS:
PRR < 1 MHz, t, = 3ns, {§ = 3 ns, SKEW 1 ns.

R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED.

IC SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED
WITH 0.1 ,F CAPACITOR. SCOPE AND PROBES REQUIRE
700-MHz BANDWIDTH.

L

L4

92CS-42408R 1

Fig. 1 - Simultaneous switching transient waveforms.

INPUT LEVEL

DATA

92GS-44001

Fig. 2 - Data to Qn output propagation delays.

INPUT LEVEL — — — —,
ﬂu s Vﬂl sV
DATA
tH(L) tH(H tau(L)
1.5V

1.5V

92GS-44002

Fig. 3 - Latch Enable prerequisite times.
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ouTPUT
DISABLE

Lo -
|

oUTPUT LOW |
TO OFF TO LOW |

IJV‘ !

OUTPUT HIGH s

TO OFF TO HIGH 0w
+ -“‘:mvs
- 33{:‘3: - g:::‘\l.g ?::nun
t 42508
\[} av
i
ot 2
Lis
ﬂ'-lo
| _JESY | H 1T
tpLZ
tpzL CLOSED
OPEN DRAIN
tPHZ
tPzH OPEN
tpLH
tPHL

Fig. 4 - Three-state propagation delay times and test circuit.

92GS-44003

Fig. 5 - Latch Enable propagation delays.




FCT Interface Logic

HARRIS - RCA - GE INTERSIL
CD54/74FCT374, CD54/74FCT534
. Octal D-Type Flip-Flops, 3-State
o] e @ Positive-Edge Triggered
o3 o 5 CD54/74FCT374 - Non-Inverting
04 o 2'_; CD54/74FCT534 - Inverting
v] [ow

Type Features:
u Buffered inputs

o — Vec*20
cp GND*10

92¢5-42423

u Typical propagation delay:

FUNCTIONAL DIAGRAM

35ns@ Vec=5V, Ta=25°C, CL =50 pF

The CD54/74FCT374 and CD54/74FCT534 octal D-
type, 3-state, positive-edge triggered flip-flops use a small-
geometry BiMOS technology. The output stage is a combi-
nation of bipolar and CMOS transistors that limits the
output-HIGH level to two diode drops below Vcc. This resul-
tant lowering of output swing (0 to 3.7 V) reduces power
bus ringing (a source of EMI) and minimizes Vcc bounce
and ground bounce and their effects during simultaneous
output switching. The output configuration also enhances
switching speed and is capable of sinking 32 to 48 milli-
amperes.

The eight flip-flops enter data into their registers on the
LOW-to-HIGH transistion of the clock (CP). The Output
Enable (OE) controls the 3-state outputs and is independent
of the register operation. When the Output Enable (OE) is
HIGH, the outputs are in the high-impedance state. The
CD54/74FCT374 and CD54/74FCT534 share the same con-
figurations, but the CD54/74FCT374 outputs are non-inverted
while the CD54/74FCT534 devices have inverted outputs.
(For flow-through pin configurations, see CD54/74FCT564
and CD54/74FCT574.)

The CD54/74FCT374 and CD54/74FCT534 are supplied in
20-lead dual-in-line plastic packages (E suffix) and in 20-
lead dual-in-line small-outline plastic packages (M suffix).
Both package types are operable over two temperature
ranges: Commerical (0 to 70°C) and Extended Industrial
(-55 to +125°C).

The CD54FCT374 and CD54FCT534 are also available in
chip form (H suffix). These unpackaged devices are opera-
ble over the -55 to +125° C temperature range.

Family Features:

s SCR-latchup-resistant CMOS process and circuit design

m Speed of bipolar FAST*/AS/S with significantly
reduced power consumption

m 48/32-mA output sink current (commercial/extended
industrial)

w Output voltage swing limited to 3.7 V@ Vec =5 V

mu Controlled output-edge rates

m Input/output isolation to Vcc

u BiMOS technology with low quiescent power

*FAST is a Registered Trademark of Fairchild Semiconductor Corp.

TRUTH TABLE
OUTPUTS
INPUTS 374 534
OFE CcP Dn Qn Qn
L -/ H H L
L - L L H
L L X Qo Qo
H X X z z

H = High level (steady state)
L = Low level (steady state)
X = Don't care
/™ = Transition from low to high level
Qo = The level of Q before the indicated steady-state input
conditions were established
Qo = The level of Q before the indicated steady-state input
conditions were established
Z = High impedance

Trademark(s) ®Registered
Marca(s) Registrada(s)
Printed in USA/7-89
File Number 2305
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File No. 2305 CD54/74FCT374, CD54/74FCT534

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY VOLTAGE (VOC) v vttt ettt ettt ettt ettt et e et e et e e e et e e e e e ten e aann e e -05t06V
DC INPUT DIODE CURRENT, I (for Vi<-05V) .......ooooiiiiiiiiininn., ... =20 mA
DC OUTPUT DIODE CURRENT, lox (for Vo < -0.5 V) ... -50mA
DC OUTPUT SINK CURRENT per Output Pin, lo ............cooviinimiiiinnaiinn., ... ¥T0mA
DC OUTPUT SOURCE CURRENT per Output Pin, lo ... =30mA
DC Ve CURRENT (Icc) - vvvevvvie et ee s ... 140 mA
DC GROUND CURRENT (IGND) + + 1« v vttt ettt ettt tat et e et e e e e ettt e et e et e e eaas 400 mA
POWER DISSIPATION PER PACKAGE (Po):

For Ta=-551t0 +100°C (PACKAGE TYPE E) .......tuiiniiniininetiiieitit ettt an e aeraens 500 mW

For Ta = +100 to +125°C (PACKAGE TYPE E) .

For Ta=-5510 +70°C (PACKAGE TYPEM) ........ccoiviiinininenenenns

For Ta=+7010 +125°C (PACKAGE TYPEM) .......uutiuiiiitiniiiiiiiiieiieeiaeann,

OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE B, M L.ttt ittt e e et e ettt ettt e anaa e nanens -65to +125°C
STORAGE TEMPERATURE (Tatg) <« vt vtetetttiteatetaieeatee et eaaenatenaetaseanaenneenaeeinereeansnseennss -85 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 1 1/32 in. (1.59 £ 0.79 mm) from case for 10 S MaXiMUM ... ... .o.iiuiiiii ittt eieneieinenanens

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only

RECOMMENDED OPERATING CONDITIONS:
For maximum rellability, nominal operating conditions should be selected so that operation is always within
the following ranges:

LIMITS
CHARACTERISTI UNITS
ERISTIC MIN. MAX.
Supply-Voltage Range, Vcc':
CD74 Series, Ta=0t0 70°C 4.75 525
CD54 Series, Ta = -55 to +125°C 45 55 v
DC Input Voltage, V, 0 Vee
DC Output Voitage, Vo 0 <Vecc
Operating Temperature, Ta -55 +125 °C
_ Input Rise and Fall Slew Rate, dt/dv 0 10 ns/V
*Unless otherwise specified, all voltages are referenced to ground.
CD54/74FCT374 CD54/74FCT534
e 4 22 vee {en o 2 vee e
Qo —2-‘ -ﬂ Qr ¢t @ i '2 & (]
il He o7 3 2 =l 18 2
o 7 oo —* VI o 4 i o e VP
a1 S 06 2 - g - 16 a6 2] s
a2 Y 1S os I | & @ & b I ] °
02 P4 os LN ) b2 - P4 ps LN N9
o3 Y 2 o4 13| | 12 0s & 2 04 13| 12
a3 Y 12 o4 14 15 @ 2 14 15
Gno Y 1 ce 7 | T ano LI | ‘8
[ 1 | 1 vacs-awrst 1 | 10
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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File No. 2305

STATIC ELECTRICAL CHARACTERISTICS

74FCT Commercial Temperature Range, 0 to 70°C; Voc max = 525 V

CDS54/74FCT374, CD54/74FCT534

FCT Series: Vee min =475V
S54FCT Extended Industrial Temperature Range, -55 to +125°C; Vec max = 5.5 V
Vec min =45V
AMBIENT TEMPERATURE (T,) - °C
TEST CONDITIONS
CHARACTERISTICS Vee 25 010+ 5104125 1 ynirs
Vi o M MIN
) (mA) MIN. AX. . | MAX. | MIN. | MAX.
High-Level Input 45
Voltage Vin to 2 - 2 - 2 - v
55
Low-Level Input 45
Voltage Vi to - 0.8 - 0.8 - 08 v
55
High-Level Output v Vin or -15 24 — 24 - - —_
IN.
Voltage oH Vi -12 M 24 —_ _ — 24 — v
Low-Level Output Vin or 48 — 0.55 — 0.55 — -
Vo MIN.
Voltage Vi 32 —_ 0.55 —_— —_ — 0.55
High-Level Input
Current lin Vee MAX. — 0.1 —_ 1 —_ 1 MA
Low-Level Input
Current [ GND MAX. — -0.1 - -1 - -1 MA
&-Sintn Leakage loan | Vee Max.| — [ o5 | — | 10 | — | 10
MA
lozu GND MAX. | — 05 — -10 - -10
Short-Circuit Output Vec or
Current* los GND MAX. | -60 - -60 - -60 - mA
Vo=0
Input Clam
Voltage V| @ 8 MN| = |2 = 2| — |2 |V
Quiescent Supply Ve
Current, MSI lec or 0 MAX. — 8 - 80 — 500 MA
GND
Additional Quiescent Supply
Current per Input Pin _ _ -
TTL Inputs High Alo 3.4Vt MAX. 1.6 1.6 2 mA
1 Unit Load

*Not more than one output should be shorted at one time. Test duration should not exceed 100 ms.

tinputs that are not measured are at Vec or Gnd.

FCT Input Loading: All inputs are 1 unit load. Unit load is Alcc limit specified in Static Characteristics Chart, e.g., 1.6 mA max. @ 70°C.
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File No. 2305

PREREQUISITE FOR SWITCHING:

CD54/74FCT374, CD54/74FCT534

v AMBIENT TEMPERATURE (Ta) -°C
CHARACTERISTICS SYMBOL N’f 0to +70 -55 to +125 UNITS
MIN. MAX. MIN. MAX.
Clock Pulse
Width "' 5t 7 - 4 - ns
Setup Time
Data to Clock tow 5 2 - 25 - ns
Hold Time 374 5 2 2 ns
Data to Clock 534 1.5 1.5
Maximum Clock
Frequency faaax 5 70 - 60 - MHz
t5V: min.is@4.5V
SV:min.is @ 4.75 Vfor0to +70°C
SWITCHING CHARACTERISTICS: t, t, = 25 ns, C, = 50 pF, R, _- See Fig. 4
v AMBIENT TEMPERATURE (Ta) -°C
CHARACTERISTICS SYMBOL (“;)" 0to +70 -55 to +125 UNITS
MIN. MAX. MIN. MAX.
Propagation Delays: trn
Clock to Q tenL 5t 2 10 2 " ns
374
Clock to @ teun
534 terz 5 1.5 10 1.5 1" ns
Output Enable and tez
Disable to Q tenz 5 15 8 5 8 ns
3 tra 5 15 125 15 14
tezn
Output Enable and tez 5 15 8 15 8
Disable to @ tewz ns
54 tez 5 15 125 15 14
tezn
Power Dissipation Capacitance Crof§ — pF
Min. (Valley) Vouv Vouv
During Switching of Other Outputs See 5 0.5 Typ. @ 25°C v
(Output Under Test Not Switching) Fig. 1
Max. (Peak) Vour Voue
During Switching of Other Outputs See 5 1Typ. @ 25°C \'
(Output Under Test Not Switching) Fig. 1
Input Capacitance C e —_ 10 — 10 pF
3-State Output Capacitance Co — — 15 — 15 pF

t5V: min.is@55V
max.is@4.5V

5V: min.is@5.25V for 0 to +70°C
max. is @ 4.75 V for 0 to +70°C

§Cro, measured per flip-flop, is used to determine the dynamic power consumption.
Po (per package) = Ve lec + X (Voc? fi Cro + Vo fo CL + Ve AleeD)
where Ve = supply voitage
Alcc = flow-through current x unit load
C. = output load capacitance
D = duty cycle of input high
fo = output frequency
fi = input frequency
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PARAMETER MEASUREMENT INFORMATION

——l————

OTHER
OUTPUTS

————— — == == VoL
)—\/L VOH
OUTPUT = = = Vouv
UNDER
TEST e voLp
___/\,_.’_— - ————=vo
NOTES:

- VOLP IS MEASURED WITH RESPECT TO A GROUND
REFERENCE NEAR THE OUTPUT UNDER TEST. VOHv IS
MEASURED WITH RESPECT TO Vop.

INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS:
PRR < 1 MHz, t; = 3 ns, tf = 3 ns, SKEW 1 ns.

R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED.

1C SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED
WITH 0.1 ,F CAPACITOR. SCOPE AND PROBES REQUIRE
700-MHz BANDWIDTH.

w »

92CS-42408R1

Fig. 1 - Simultaneous switching transient waveforms.

92GS-44076

Fig. 2 - Propagation delay times.

INPUT
LEVEL

tsy (H)

92GS-44077

Fig. 3 - Setup and hold times.

CD54/74FCT374, CD54/74FCT534

1y 2508 r-_r_o,a.u

OuTPUT
DISABLE I

OUTPUT: LOW
TO OFF TO LOW

OUTPUT: HIGH

TO OFF TO HIGH GJV’ -—- 18V
~ GND
OUTPUTS ___OouTPuTS OUTPUTS

ENABLED DISABLED ENABLED

Vee

ty, ty=2.5ns

vy- av

—'-l_o

2‘5";" 2Z,| D.U.T.
Rt
Ry-Zo

TEST SWITCH POSITI
tpLz
tpzL CLOSED
OPEN DRAIN
tPHZ
tPZH OPEN
tPLH
tPHL

Fig. 4 - Three-state propagation delay times and test circuit.
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FCT Interface Logic

HARRIS RCA - GE INTERSIL
CD54/74FCT377
3 2 . .
. >  Octal D-Type Flip-Flop with
o2 2| s o Data Enable
o3 & ° a3
pa 3 12 04
DS -‘—‘-— .-13 Qs
e LLA Qe
or 18] 1% o7
Voo = Type Features:
ce —“] 1 Gﬁg = :; m Buffered inputs
E m Typical propagation delay:

FUNCTIONAL DIAGRAM

3.5ns @ Vo = 5V, TA = +259C, C = 50pF

The CD54/74FCT377 uses a small-geometry
BiMOS technology. The output stage is a combination of
bipolar and CMQS transistors that limits the output-HIGH level
to two diode drops below Vcc. This resultant lowering of
output swing (OV to 3.7V) reduces power bus ringing (a source
of EMI) and minimizes Vo bounce and ground bounce and
their effects during simultaneous output switching. The output
configuration also enhances switching speed and is capable of
sinking 32 to 48 milliamperes.

The CD54/74FCT377 is an octal D-type flip-flop
with a buffered ciock (CP) common to all eight flip-flops. All the
flip-flops are loaded simultaneously on the positive edge of the
clock (CP) when the Data Enable (E) is LOW.

The CD54/74FCT377 is supplied in 20-lead dual-in-line
plastic packages (E suffix) and in 20-lead dual-in-line
small-outline plastic packages (M suffix). Both package types
are operable over two temperature ranges: Commercial (0°C
to +70°C) and Extended Industrial (-550C to +1250C).

The CD54FCT377 is also available in chip form (H suffix).
These unpackaged devices are operable over the -550C to
+1250C temperature range.

Family Features:

m SCR-latchup-resistant CMOS process and circuit design

m Speed of bipolar FAST*/AS/S with signiticantly reduced
power consumption

m 48/32-mA output sink current (commercial/extended
industrial)

= Output voltage swing limited to 3.7V @ Vo = 5V

m Controlled output-edge rates

m Input/output isolation to Voo

m BiMOS technology with low quiescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.

TRUTH TABLE
INPUTS OUTPUTS
OPERATING MODE | CP E Dp Qn
Load “1" e | h H
Load “0" I | 1 L
Hold (do nothing) A h X no change
X H X no change

H = HIGH voltage level steady state.

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

L = LOW voltage level steady state

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

X = Immaterial

/"= LOW-to-HIGH clock transition.

Trademark(s) ® Registered
Marca(s) Registrada(s)

Printed in USA/8-89

2388

File Number
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File No. 2388 CD54/74FCT377

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY=VOLTAGE (VOG) ¢ v v v vt eesaneennesontesieuneesossssnesssasessensassonssuosssssstsntssstnssesssstissaan,
DC INPUT DIODE CURRENT, lig (for V| <=0.5V) ...........

DC OUTPUT DIODE CURRENT, lok (for Vo <-0.5V)
DC OUTPUT SINK CURRENT per OUtPUL PIN, 10 « .. veieuiieinunietiiiieeetiiitentunerresaiueeeeetnniesesoieeenennans
DC OUTPUT SOURCE CURRENT per Output Pin, o
DC VGG CURRENT(ICC) e vvvenrernearinansseennnaeens .

DC GROUND CURRENT (IGND) « - -+« ++ e+ et tntnenunsensssnsnnsnenensussensnsussessenmntnenensseseesueeernenttenemnmen,
POWER DISSIPATION PER PACKAGE (Pp):

For TA = -559C to +1009C (PACKAGE TYPEE) .........coovvivnnnnne, e a e st ae et e e aaaaas 500mW

For TA = +1000C to +1250C (PACKAGE TYPE E) Derate Linearly at 8mW/0C to 300mwW

For TA==550C 10 +700C (PACKAGE TYPE M) ... ..ittiutetuiiitiiiietetiiiietineetreniresettonesssesinesesesosisereeenns 400mwW

For Ta = +700C 10 +1250C (PACKAGE TYPEM)......ciitiiniiuniiiintinenenenunnennseninnennn. Derate Linearly at 6mw/0C to 70mwW
OPERATING-TEMPERATURE RANGE (Tp):

PACKAGE TYPEE, M .. i iiiiiiiiiiiiiiiieeietentaanietestesessasensoseseontessasssssssnsenssssssensensnnsasnn -550C to +1250C
STORAGE TEMPERATURE (Tgg) « ¢+« vt vvueunrnennetonueesanetensonsanesssnsunenesnstosnosnesuesossasassonanenns -659C to +1500C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16in. £ 1/32in.(1.59mm £ 0.79mm) from case for 108 MaXIMUM ... .....vutuiiniernrrrnrrenreenrieseneeenianens +2650C

Unit inserted into PC board min. thickness 1/186 in. (1.59mm) with solder contacting lead tip8 only ............cc.cveuiiivnnennann., +3000C

RECOMMENDED OPERATING CONDITIONS:

The f ing are | operating ranges for these devices. For maximum reliablility, devi hould al be op d within
these ranges.

uMITS
CHARACTERISTIC MIN MAX UNITS

Supply-Voltage Range, Voc*: CD74 Series, Tp = 0°C to 70°C 475 5.25

CD54 Series, Tp = -550C to +1250C 4.5 55
DC Input Voltage, V) [} vce
DC Output Voitage, Vo 0 <Vce
Operating Temperature, To -55 +125
Input Rise and Fall Slew Rate, dt/dv 0 10 ns/V
* Unless otherwise specified, all voitages are referenced to ground.

Sli<l<]|<l|<

TG
1C2
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N o o o |n
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TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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File No. 2388

STATIC ELECTRICAL CHARACTERISTICS

FCT Series: 74FCT Commercial Temperature Range, 0°C to +70°C; Vcc max = 5.25V, Vo min = 4.75V

CD54/74FCT377

54FCT Extended Industrial T ture Range, -55°C to +1259C; Vgg max = 5.5V, Vgg min = 4.5V
AMBIENT TE RAT!
TEST MPERATURE (Ta)
CONDITIONS +250C 00C to +70°C  |-559C to +125°C
CHARACTERISTICS viVv) |lo(mA) [Vec(V)] MIN | MAX | MIN | MAX | MIN | MAX | UNITS
High~Level Input Voltage 45
ViH to 2 - 2 - 2 - v
55
Low-Level Input Voitage 45
ViL to - 08 - 08 - 08 v
55
High-~Level Output Voitage VOH ViHor -15 MIN 24 - 24 - - - \"
viL -12 MIN 24 - - - 24 - v
Low-Level Output Voltage VoL ViHor a8 MIN - 0.55 - 0.55 - - v
viL 32 MIN - 0.55 - - - 0.55 \
High-Level Input Current hH Vce MAX - 0.1 - 1 - 1 pA
Low-Level input Current e GND MAX - -0.1 - -1 - -1 A
3-State Leakage Current lozH Vee MAX - 05 - 10 - 10 pA
lozL | GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Output Vgcoor
Current * los GND MAX -60 - -60 - -60 - mA
Vo=0
Input Clamp Voltage Vee
VIK or -18 MIN - -1.2 - -1.2 - -1.2 v
GND
Quiescent Supply vce
Current, MSI Icc or 0 MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Current per Input Pin Alcc | 34vt MAX - 16 - 16 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at Vo or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is Alcc limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.
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Flle No. 2388

PREREQUISITE FOR SWITCHING

CD54/74FCT377

AMBIENT TEMPERATURE (Tp)
00C to +70°C -550C to +1250C
CHARACTERISTICS SYMBOL Vee (V) MIN MAX MIN MAX UNITS

CP Pulse Width tw 5t 7 - 7 - ns
Setup Time Dphto CP tsu 5 2.5 - 3 - ns

EtoCP tsu 5 3 - - ns
Hold Time Dnto CP tH 5 2 - 25 - ns

EtoCP tH 5 4 - 5 - ns
Maximum Clock Frequency fMAX 5 70 - 70 - MHz

t+5V: min. is @ 4.5V
5V: min. is @ 4.75V for 0°C to +70°C

SWITCHING CHARACTERISTICS: t, t = 2.5ns, G, = 50pF, R|_ = 5000

AMBIENT TEMPERATURE (Tp)
0°C to +70°C -550C to +1250C
CHARACTERISTICS SYMBOL Vee (V) MIN MAX MIN MAX UNITS
Propagation Delays: CP to Qp tPLH tPHL 5t 2 13 2 15 ns
Power Dissipation Capacitance Cpp§ - pF
Input Capacitance Cy - - 10 - 10 pF

t5V: min.is @ 5.5V
max. is @ 4.5V
5V: min. is @ 5.25V for 0°C to +70°C
max. is @ 4.75V for 00C to +700C

Dn

-ﬂ

INPUT == tSU(H)—™

LEVEL —  \
E 1.5V X

—

e — 'SU(L) -

§ Cpp, measured per flip-flop, is used to determine the dynamic power consumption.
Pp (per package) = VoG Icc + T (Voc? fi Opp + Vo2 fo CL + VoG Alcg D) where:
Ve = supply voltage
Algc = flow through current x unit load
CL = output load capacitance
D = duty cycle of input high
fo = output frequency
fi = input frequency

INPUT
LEVEL _ﬂ
1.5V Dp 1.5V 1.5V
tH(H) ] 'H(L)
INPUT = tsu(w)

LEVEL — \
1.5V E 1.5V X 1.5V
tH) = tHL
o — 'SU(L) ——

cp cp
1.5V 1.5V
o tpPLH — ~— tPHL
Qp Qp
1.5V 1.5V

Figure 2 - Setup and hold times and propagation delay times.
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FCT Interface Logic

HARRIS RCA - GE INTERSIL
CD54/74FCT540, CD54/74FCT541
Advance Information
541 540
» = =w w  Octal Buffers/Line Drivers, 3-State
A — Yiovt
4 16 -
* L CD54/74FCT540 - Inverting
~ . CD54/74FCT541 - Non-Inverting
A4 —d — Y4 Y4
as 2 vs s
as -2 2 ve  ve
9 1 .
AT — Y v Type Features:
OFE1 __‘l 19 ‘éﬁ,’i: z m Buffered inputs
OE2 u» Typical propagation delay:
FUNCTIONAL DIAGRAM 3ns @ Vce =5V, Ta = +259C, C = 50pF
The CD54/74FCT540 and CD54/74FCT541 octal Family Features:

buffers/line drivers use a small-geometry BiMOS technology.
The output stage is a combination of bipolar and CMOS
transistors that limits the output-HIGH level to two diode drops
below Vcc. This resultant lowering of output swing (OV to
3.7V) reduces power bus ringing (a source of EMI) and
minimizes Vg bounce and ground bounce and their effects
during simultaneous output switching. The output
configuration also enhances switching speed and is capable of
sinking 48 to 64 milliamperes.

The CD54/74FCT540 is a 3-state buffer having two
active-LOW output enables. The CD54/74FCT541 is a
non-inverting 3-state buffer having two active-LOW output
enables.

The CD54/74FCT540 and CD54/74FCT541 are supplied in
20-lead dual-in-line plastic packages (E suffix) and in 20-lead
dual-in-line small-outline plastic packages (M suffix). Both
package types are operable over two temperature ranges:
Commercial (0°C to +70°C) and Extended Industrial (-559C
to +1250C).

The CD54FCT540 and CD54FCT541 are also available in chip
form (H suffix). These unpackaged devices are operable over
the -550C to +1250C temperature range.

m SCR-latchup-resistant CMOS process and circuit design

w Speed of bipolar FAST*/AS/S with signiticantly reduced
power consumption

m 64/48-mA output sink current (commercial/extended
industrial)

u Output voltage swing limited to 3.7V @ Vg = 5V

u Controlled output-edge rates

m Input/output isolation to Voo

m BiMOS technology with low quiescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.

Trademark(s) ® Registered
Marca(s) Registrada(s)

Printed in USA/8-89

TRUTH TABLE
INPUTS OUTPUTS
OE1 OE2 Ap FCT540 FCT541

L L H L H
H X X z 4
X H X z 4
L L L H L

H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial

Z = HIGH Impedance

File Number 2383
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File No. 2383 CD54/74FCT540, CD54/74FCT541

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY=VOLTAGE (VGG) + +tx et v uveeetnneeeennetennaiesennneenanteeantesssssesessameossetsitieessnoteeensnaninns -0.5Vto 6V
DC INPUT DIODE CURRENT, Jik (for V| < =0.5V) ..... o4 e oo n s e ae s eeesausa et esaausreteenaeitaenentesentuesnnerorarnaes -20mA
DC OUTPUT DIODE CURRENT, IoK (for Vo < -0.5V) .. -50mA
DC OUTPUT SINK CURRENT per Output Pin,lg ...... +70mA

DC OUTPUT SOURCE CURRENT per Output Pin,lg ..
DCVGG CURRENT(IGG) -+ e e vvviiennnnnninnnnnnns
DC GROUND CURRENT (IGND)

POWER DISSIPATION PER PACKAGE (Pp):

For Ta =-550C t0 +1000C (PACKAGE TYPE E) .. ....utiuniiniiinitntit ettt einieetnteatnieenenaranensaienan, 500mwW

For Tp = +1000C to +1250C (PACKAGE TYPEE) ........cooviiiiiiiiiniinnnnen. Derate Linearly at 8mW/0C to 300mW

For TA ==550C t0 +700C (PACKAGE TYPE M) ... .00ttt ittt ettt ettt tia e anaiienanass 400mw

For Ta = +700C to +1250C (PACKAGE TYPEM). . ..0untiiiiiiiiii it ie i Derate Linearly at 6mW/9C to 70mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE E, M .. ittt ittt i ittt te it iie e taa it esenseatnensennsonensanesnesnsnes -550C to +1250C
STORAGE TEMPERATURE (Tgg) « « « ¢+ttt ntteuaneunentanentensnenssesnseneaseossseneensoneueesannrensssneennens -659C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16in. £ 1/32in. (1.59mm x 0.79mm) from case for 108 MaxXimum .. .....tvutttittrnirienneennneeennereneenninnnss +2650C

Unit inserted into PC board min. thickness 1/16 in. (1.59mm) with solder contactinglead tipsonly ............ccvvieeneenennnn.n. +300°C

RECOMMENDED OPERATING CONDITIONS:

The following are normal operating ranges for these devices. For maximum reliabllity, devices should always be operated within
these ranges.

LUMITS
CHARACTERISTIC MIN MAX UNITS
Supply-Voltage Range, Voc*: CD74 Series, Ta = 0°C to 70°C 475 5.25 \Y
CD54 Series, Ta = ~559C to +125°C 4.5 5.5 \)
DC Input Voltage, V| 0 vee \
DC Output Voltage, Vo 0 <Vcc v
Operating Temperature, Ta -55 +125 oC
Input Rise and Fall Slew Rate, dt/dv [+] 10 ns/V
* Unless otherwise specified, all voltages are referenced to ground.
CD54/74FCT540 TYPES CD54/74FCT541 TYPES
J— —\J 1 - v, 1
o1 [1] Jvee g [EN oe1 [0 2 vec  1apJEN
Aof2 OE2 OE2
0[] Eo_ez ) 5ok Ao 2] 1] o2 ) D v e
a1 [3] [ig] Yo — A1 3] [18] Yo
— 3 17 3 17
A2[4 7] v1 o
G i T ke[ mh —
asfs [1e] v2 — A3 [5] fie] v2 —
— s 15 5 15
asfe [15] va — A4 6] [15] va —
— 6 14 [ 14
as[7 i3] va — As [7] [14] va —
— 7 1
s8] i3] v5 R 13 as[2] [13] vs — 13
— 1
a7 [3] [12] ve 8 12 a7 3] 2] ve L. 12
aNo [ig 1] v7 L. n ano [1 1] v7 2 LR
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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STATIC ELECTRICAL CHARACTERISTICS

FCT Serles: 74FCT Commercial Temperature Range, 0°C to +70°C; V¢ max = 5.25V, Vcc min = 4.75V
54FCT Extended Industrial Temperature Range, -55°C to +1250C; Vcc max = 5.5V, Vo min = 4.5V

CD54/74FCT540, CD54/74FCT541

TEST AMBIENT TEMPERATURE (Ta)
CONDITIONS +250C 00C to +709C  |-559C to +125°C
CHARACTERISTICS Vi(V) [lo(mA) |Vcc (V)| MIN MAX MIN MAX MIN MAX | UNITS
High-Level Input Voltage 45
VIH to 2 - 2 - 2 - v
55
Low-Level Input Voltage 45
ViL to - 08 - 08 - 0.8 v
55
High-Level Output Voltage Vou ViHor -15 MIN 24 - 24 - - - \
ViL -12 MIN 24 - - - 24 - \
Low-Level Output Voltage VoL ViHor 64 MIN - 0.55 - 0.55 - - v
ViL 48 MIN B 0.55 - - B 0.55 \"
High-Level Input Current H Vce MAX - 0.1 - 1 - 1 pA
Low-Level Input Current TR GND MAX - -0.1 - -1 - -1 7.
3-State Leakage Current lozH Vee MAX - 05 - 10 - 10 pA
lozL GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Output Vceor
Current * los GND MAX -60 - -60 - -60 - mA
Vo=0
Input Clamp Voltage Vce
VIK or -18 MIN - -1.2 - -1.2 - -1.2 \
GND
Quiescent Supply Vee
Current, MSI Icc or 0 MAX - 8 - 80 - 500 WA
GND
Additional Quiescent Supply
Current per Input Pin Alcc 34Vt MAX - 16 - 16 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at Vo or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is Alcc limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.
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SWITCHING CHARACTERISTICS

FCT Serles: t, t = 2.5ns, C_ = 50pF, R - See Figure 3

CD54/74FCT540,CD54/74FCT541

AMBIENT TEMPERATURE (Tp)
00C to +709C [-55°C to +1250C
CHARACTERISTICS SYMBOL |Vcc(V)| MIN MAX MIN MAX | UNITS

Propagation Delays:

Data to Outputs FCT540 tpLH tPHL 5t 2 8.5 2 9.5 ns

FCT541 tPLH, tPHL 5t 2 8 2 9 ns

Output Disable to Output tpLz, tPHZ 5 2 95 2 125 ns

Output Enable to Output tpzH: tPzL 5 2 10 2 10.5 ns
Power Dissipation Capacitance Cpp$§ - pF
Min. (Valley) VOHV VOHV

During. Switching of Other Outputs See 5 0.5 Typical @ +25°C v

(Output Under Test Not Switching) Figure 1
Max. (Peak) VOLP VoLp

During Switching of Other Outputs See 5 1 Typical @ +25°C \"

(Output Under Test Not Switching) Figure 1
Input Capacitance Cy - - 10 - 10 pF
3-State Output Capacitance Co - - 15 - 15 pF

t5V: min. is @ 55V
max. is @ 4.5V
min. is @ 5.25V for 0°C to +70°C

max. is @ 4.75V for 09C to +70°C

5Vv:

Vce = supply voltage

Alcc = flow through current x unit load
Ci = output load capacitance

D = duty cycle of input high

fo = output frequency

f; = input frequency

3-34

§Cpp, measured per function, is used to determine the dynamic power consumption.
PD (per package) = Vo Icc + £ (Vo2 fi Cpp + Vo2 fo CL + Vo Alcg D) where:
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PARAMETER MEASUREMENT INFORMATION

VoH

|\ VoL
$ Vo
OUTPUT 4 VA
UNDER -— — Vonv
TEST Voup

R AVa e

Figure 1 - Simultaneous switching transient waveforms.

OUTPUT: LOW TO

tr

INPUT
LEVEL

GND

Figure 2 - Propagatit

NOTES:
1. VoLp is measured with respect to a ground reference near the

CD54/74FCT540,CD54/74FCT541

output under test. VOHy is measured with respect to VOR.

2. Input pulses have the following characteristics:

PRR < 1MHz, t, = 2.5ns, tf = 2.5ns, skew 1ns.

3. R.F. fixture with 700-MHz design rules required. IC should be

soldered into test board and bypassed with 0.1uF capacitor. Scope
and probes require 700-MHz bandwidth.

ion delay times.

OFF TO LOW ty, ty= 25ns ? Vee
0 3v_j._ [ — vy = 3v o 7V
I l < 500 2
PULSE ° 79 SR
Wi cen 2o s p.uT. <O 4
L =~ GND 2 T 3R
OUTPUT: HIGH TO Ry=2Z, SOpF L
OFF TO HIGH T
OUTPUTS OUTPUTS OUTPUTS
ENABLED DISABLED ENABLED L
TEST SWITCH POSITION
tpLz, tpzL, OPEN DRAIN CLOSED
tPHZ: tPZH: tPLH: tPHL OPEN

Figure 3 - Three-state propagation delay times and test circuit.
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¥ HARRIS FCT Interface Logic

HARRIS - RCA - GE - INTERSIL
CD54/74FCT543, CD54/74FCT544
e NG Octal Register-Transceivers,
i 3-State
A [ oH |
0 - < 2 :
I : CD54/74FCT543 - Non-Inverting
- [ —.Jd CD54/74FCT544 - Inverting
Al —B1
: DETAILAX7 ]
A7 }—B7
OEBA | —
OEAB
CEBA ! cerB Type Features:
LEBA m Butfered inputs
LEAB m Typical propagation delay:
CD54/74FCT543 FUNCTIONAL DIAGRAM 3.5ns @ VCC = 5V, TA = +250C, CL = 50pF

The CD54/74FCT543 and CD54/74FCT544 Family Features:

3-State octal register-transceviers use a small-geometry - .
» SCR-latchup-resistant CMOS process and circuit design

BiMOS technology. The output stage Is a combination of o s oaq of bipolar FAST*/AS/S with significantly reduced

bipolar and CMOS transistors that limits the output-HIGH level power consumption
to two diode drops below VCC. This resultant lowering of out- @ 64/48-mA output sink current (commercial/extended
put swing (0V to 3.7V) reduces power bus ringing (a source of industrial)

EMI) and minimizes VCC bounce and ground bounce and their m Output voltage swing limited to 3.7V @ VCC = 5V
effects during simuitaneous output switching. The output con-  ® Controlled output-edge rates

figuration also enhances switching speed and Is capable of W Input/output isolation to VCC
sinking 48 to 64 milliamperes. u BiMOS technology with low quiescent power

These devices contain two sets of eight D-type latches with
separate input and output controls for each set. For data flow

from A to B, for example, the A-to-B Enable (CEAB) input must
be LOW in order to enter data from AO-A7 or to take data from

* FAST is a registered trademark of Fairchild Semiconductor Corp.

e mm e e —————

With CEAB and OEAB both LOW, the 3-state B output buffers
are active and reflect the data present at the outut of the A ettt St Ea Sk et
latches. Control of data from B to A is similar, but uses the ]
CEBA, LEBA, and OEBA inputs.

The CD54/74FCT543 and CD54/74FCT544 are supplied in
24-lead dual-in-line narrow-body plastic packages (EN
suffix) and in 24-lead dual-in-line smali-outline plastic pack-
ages (M suffix). Both package types are operable over two
temperature ranges: Commercial (0°C to +70°C) and
Extended Industrial (-550C to +1259C).

The CD54FCT543 and CD54FCT544 are also available in chip LEAB
form (H suffix). These unpackaged devices are operable over
the -550C to +1250C temperature range. CD54/74FCT544 FUNCTIONAL DIAGRAM

r
BO-B7, as indicated in the Truth Table. With CEAB LOW, a : D Q DETAILA BO
LOW signal on the A-to-B Latch Enable (LEAB) input makes ] dLE ]
the A-to-B latches transparent; a subsequent LOW-to-HIGH A0 H ) 1
transition of the LEAB signal puts the A latches in the storage H :
mode and their outputs no longer change with the A inputs. : LE :
1
J

>
-—h

DETAILA X7

Ty

‘ Beee

1§ ¢
sy
{ g

f
$

Trademark(s) ® Registered
Marca(s) Registrada(s)

Printed in USA/8-89
File Number 2399
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File No. 2399 CD54/74FCT543, CD54/74FCT544

TRUTH TABLE For A-to-B (Symmetric with B-to-A)

LATCH OUTPUT
INPUTS STATUS BUFFERS
CEAB | LEAB | OEAB A-TO-B BO-B7 * Before LEAB LOW-1o-HIGH Transition
H X X Storing High Z H = HIGH Voltage Level
X " N Storing - L = LOW Voltage Level
" X = Immaterial
- H - HighZ A-to-B data flow shown: B-to-A flow control is the same, except
L L L Transparent Current A Inputs using CEBA, LEBA and OEBA
L H L Storing Previous* A Inputs
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE (VCC) ..ttt iiiiitiiietineiiseeeeansenssssssssnsssssonsanns Gesetesessestnterssssecnnaasernose -0.5Vto 6V
DC INPUT DIODE CURRENT, IIK (for VI<-0.5V) .............. -20mA
DC QUTPUT DIODE CURRENT, IOK (for VO <-0.5V) . ... -50mA
DC QUTPUT SINK CURRENT per Output Pin, 10 .............. ...+70mA

DC OUTPUT SOURCE CURRENT per Output Pin, 10

DCVCCCURRENT(ICC) .. .ouiniriininininnneenennneennns
DC GROUND CURRENT (IGND)
POWER DISSIPATION PER PACKAGE (PD):

For TA = -550C t0 +1009C (PACKAGE TYPEE) ......ccvvvtineiienenrsnennensasenenssnsasasonsans Ssesensartasaineesnnacione 500mwW

For TA = +1009C to +1259C (PACKAGE TYPE E) .. Derate Linearly at 8mW/9C to 300mW

For TA=-550C 10 +700C (PACKAGE TYPE M) .. ...vuiitieiiiitiirenrsrnnsnsonsnrnnsssnnensnnsns tessreecccscncennseancaces 400mW

For TA=+700C 10 +1259C (PACKAGE TYPEM). ... .cttiiiuieeireresnsnsaseosnsnsnenenanasanans Derate Linearly at 6mW/oC to 70mW
OPERATING-TEMPERATURE RANGE (TA):

PACKAGE TYPE E, M ...ttt ittt taaesaetaaesassasesssssasesnnsansonsasnsonessnsssasssnnsessons -550C to +125°C
STORAGE TEMPERATURE (T81@) . ..ttt itittttiiiiitineteteseaassssesesssnsesssssnseesssassassanosssassnsssscans -859C to +150°C
LEAD TEMPERATURE (DURING SOLDERING): ’

Atdistance 1/16in.+ 1/32in. (1.59mm = 0.79mm) from case for 108 MaximumM ... .iiiiiiiiiirtineineereieraeerennanennnns +265°C

Unit inserted into PC board min. thickness 1/16 in. (1.59mm) with solder contacting lead tipsonly ............. Cieriaseerieseerens +300°C
RECOMMENDED OPERATING CONDITIONS:

The following are normal operating ranges for these For maximum reliabllity, devices should always be operated within
these ranges.
umiTs
CHARACTERISTIC MIN MAX UNITS
Supply-Voitage Range, VCC*: CD74 Series, TA = 0°C to 70°C 4.75 5.25 "
CD54 Series, TA = -55°C to +125°C 4.5 5.5 v

DC Input Voltage, VI o Vce v

DC Output Voltage, VO o] <vcc v

Operating Temperature, TA -55 +125 oC

Input Rise and Fall Slew Rate, dt/dv o 10 ns/V

* Unless otherwise specified, all voltages are referenced to ground.
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STATIC ELECTRICAL CHARACTERISTICS
FCT Series: 74FCT Commercial Temperature Range, 0°C to +70°C; VCC max = 5.25V, VCC min = 4.75V
54FCT Extended Industrial Temperature Range, -559C to +1259C; VCC max = 5.5V, VCC min = 4.5V

CD54/74FCT543,CD54/74FCT544

TEST AMBIENT TEMPERATURE (TA)
CONDITIONS +250C 00Cto +709C |-550C to +1250C
CHARACTERISTICS vi(v) |10 (mA) VCC (V)| MIN MAX MIN MAX MIN MAX | UNITS
High-Level Input Voitage 45
VIH to 2 - 2 - 2 - Vv
55
Low-Level Input Voltage 45
ViL to - 0.8 - 08 - 038 \"
55
High-Level Output Volitage VOH ViHor -15 MIN 24 - 24 - - - \
ViL -12 | MIN 24 - - - 24 - v
Low-Level Output Voltage voL ViHor 64 MIN - 0.55 - 0.55 - - v
viL 48 MIN - 0.55 - - - 0.55 \
High-Level Input Current IH vCC MAX - 0.1 - 1 - 1 pA
Low-Level Input Current L GND MAX - -0.1 - -1 - -1 pA
3-State Leakage Current 10ZH vCce MAX - 0.5 - 10 - 10 pA
10ZL GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Output VCCor
Current * 108 GND MAX -60 - -60 - -60 - mA
VO =0
Input Clamp Voltage vCcC
VIK or -18 MIN - -1.2 - -1.2 - -1.2 \"
GND
Quiescent Supply vCC
Current, MS! icC or [v] MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Gurrent per Input Pin AICC | 34Vt MAX - 16 - 1.6 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.

t Inputs that are not measured are at VCC or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is AICC limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +700°C.

CD54/74FCT543 TYPES
LEBA [7
OE—BAE FR— N |
20 E 14 D EN1
—
o MmN Fy
A2 E 23 2
1 [} EN2
A3 E .
~ ] —
AS E i Vi 2V]e gf
as [9] 5 20
I : i
CEAs (I 8 17
ano iz 9 16
10 15

TERMINAL ASSIGNMENT

IEC LOGIC SYMBOL

o
§l 2021202033203l E, Bl

[}
z
o
s

FlEIFEFEEFR

CD54/74FCT544 TYPES
vce
11 —DN > 1
CEBA
— 14‘—b EN1
B0
— 13—
81 23— >1
B2 EN2
E’ 2.__.5
B4
— 3 > vi 2V -> 22
BS 4 <] S 21
B8 5 4> > —<> 20
— 6 | P 19
87 7 > 18
LEAB 8 «» - 17
OEAB 9 | P> — e 16
10 «>- | > 15

GIEIE G E =BT

TERMINAL ASSIGNMENT

IEC LOGIC SYMBOL
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PREREQUISITE FOR SWITCHING

CD54/74FCT543, CD54/74FCT544

AMBIENT TEMPERATURE (TA)
00C to +70°C |-550C to +125°C
CHARACTERISTICS SYMBOL (VCC(V)| MIN MAX MIN MAX | UNITS
Laich Enable Pulse Width FCT543 W 5% 9 - 9 - ns
FCT544 tw 5 75 - 9 - ns -
Data to Latch Enable Setup Time tsU 5 3 - 3 - ns
Data to Latch Enable Hold Time tH 5 - 3 - ns
t5V: min.is @ 4.5V
5V: min. is @ 4.75V for 0°C to +70°C
SWITCHING CHARACTERISTICS
FCT Serles: tr, tf = 2.5ns, CL = 50pF, RL - See Figure 4
AMBIENT TEMPERATURE (TA)
00C to +709C " |-559C to +1250C
CHARACTERISTICS SYMBOL |VCC(V)| MIN MAX MIN MAX | UNITS
Propagation Delays:
An «—s Bn FCT543 tPLH, tPHL 5t 3 85 3 10 ns
FCT544 tPLH, tPHL 5 3 105 3 12 ns
LEBAto Anor LEAB to Bn FCT543 tPLHtPHL | 5 3 125 3 14 ns
FCT544 tPLH, tPHL 5 3 145 3 17 ns
CEBA or CEAB to Anor Bn PLZPHZ | 5 25 ) 2.5 13 ns
OEBA or OEAB to An or Bn tPZL, tPZH 5 25 12 25 14 ns
Power Dissipation Capacitance CPD§ - pF
Min. (Valley) VOHV VOHV
During Switching of Other Qutputs See 5 0.5 Typical @ +250C v
(Output Under Test Not Switching) Figure 1 .
Max. (Peak) VOLP VOLP
During Switching of Other Outputs See 5 1 Typical @ +25°C v
(Output Under Test Not Switching) Figure 1
Input Capacitance Cl - - 10 - 10 pF
3-State Output Capacitance co - - 15 - 15 pF

t5V: min.is @ 5.5V
max. is @ 4.5V
5V: min. is @ 5.25V for 0°C to +70°C

max. is @ 4.75V for 0°C to +70°C

VCC = supply voltage

AICC = flow through current x unit load
CL = output load capacitance

D = duty cycle of input high

fo = output frequency

fi = input frequency

§CPD, measured per function, is used to determine the dynamic power consumption.
PD (per package) = VCC ICC + I (VCC2 fi CPD + VOZ2 fo CL + VCC AICC D) where:
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PARAMETER MEASUREMENT INFORMATION

F—t=— VOH
OTHER NOTES:
OUTPUTS / 1. VOLP is measured with respect to a ground reference near the
_—  ——j— - = voL output under test. VOHV is measured with respect to VOH.

A VOH 2. Input pulses have the following characteristics:
OUTPUT 7 \/_\_ — VOHV PRR < 1MHz, tr = 2.5ns, tf = 2.5ns, skew 1ns.
UNDER 3. R.F. fixture with 700-MHz design rules required. IC should be
vesr voLp soldered into test board and bypassed with 0.1yF capacitor. Scope

___f\j_e ———————— VoL and probes require 700-MHz bandwidth.

Figure 1 - Simultaneous switching transient waveforms.

Figure 2 - CD54/74FCT543 propagation delay times. Figure 3 - CD54/74FCT543 setup and hold times.
tr = 2.5ng—=y tf = 2.5ns
Y ——, m—— —_———
outPUT 80%
DISABLE - — - T
GND I P p— 10%

OUTPUT: LOW TO tPZL tr, tf = 2.5ns vece
OFF TO LOW — o tPZ 3.5V ?

0.3v i — - 1.5V Vi= av o 7V

- —_—— T T T[T — T — | | 0 5002
! —= tPHZ tPZH Vo RL
PULSE
1 GEN Zo D.U.T.
oav ¥ s & CL >5008
GNp RT=20 AT S0pF S  RL
OUTPUT: HIGH TO n ol
OFF TO HIGH 1 !
OUTPUTS OUTPUTS OUTPUTS |
ENABLED DISABLED ENABLED e
TEST SWITCH POSITION
tPLZ, tPZL, OPEN DRAIN CLOSED
tPHZ, tPZH, tPLH, tPHL OPEN

Figure 4 - Three-state propagation delay times and test circuit.
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FCT Interface Logic

HARRIS - RCA - GE INTERSIL
CD54/74FCT563, CD54/74FCT573
563 573
o ] — = * Octal Transparent Latch, 3-State
02 — —& 92 cD54/74FCT563 - Inverting
03 — 3 CD54/74FCT573 - Non-Inverting
D4 — —Q4 Q4
08 — —as o Type Features:
06 — a6 as = Buffered inputs
D7 — —Qa7 a7 s Typical propagation delay:
- ] 3.5ns@ Vec =5V, Ta=25°C, CL. =50 pF
0t —8M88M 1

92CS-42546
FUNCTIONAL DIAGRAM

The CD54/74FCT563 and CD54/74FCT573 octal
transparent latches use a small-geometry BiMOS techno-
logy. The output stage is a combination of bipolar and
CMOS transistors that limits the output-HIGH level to two
diode drops below Vcc. This resultant lowering of output
swing (0 to 3.7V) reduces power bus ringing (a source of
EMI) and minimizes Vcc bounce and ground bounce and
their effects during simultaneous output switching. The
output configuration also enhances switching speed and is
capable of sinking 32 to 48 milliamperes.

The CD54/74FCT563 and CD54/74FCT573 outputs are
transparent to the inputs when_the Latch Enable (LE) is
HIGH. When the Latch Enable (LE) goes LOW, the data is
latched. The Output Enable (OE) controls the 3-state
outputs. When the Output Enable (OE) is HIGH, the outputs
are in the high-impedance state. The latch operation is
independent of the state of the Output Enable.

The CD54/74FCT563 and CD54/74FCT573 are supplied in
20-lead dual-in-line plastic packages (E suffix) and in 20-
lead dual-in-line small-outline plastic packages (M suffix).
Both package types are operable over two temperature
ranges: Commercial (0 to 70°C) and Extended Industrial
(-55 to +125°C).

The CD54FCT563 and CD54FCT573 are also available in
chip form (H suffix). These unpackaged devices are operable
over the -55 to +125° C temperature range.

Family Features: -
s SCR-latchup-resistant CMOS process and circuit design
® Speed of bipolar FAST*/AS/S with significantly
reduced power consumption
= 48/32-mA output sink current (commercial/extended
industrial)
u Output voltage swing limited t0 3.7 V@ Vec =5 V
= Controlled output-edge rates
= |nput/output isolation to Vec
® BiMOS technology with low quiescent power

"FAST is a reg ed trad k of Fairchild Semi ductor Corp.
TRUTH TABLE
["Output | Latch FCT563 | FCT573
Enable Enable Data Output | Output
L H H L H
L H L H L
L L | H L
L L h L H
H X X 2 Z

L = Low voltage level

H = High voltage level

| = Low voltage level one setup time prior to the high-to-low
latch enable transition.

h = High voltage level one setup time prior to the high-to-low
latch enable transition.

X = Don't care

Z = Highimpedance state

Trademark(s)®Registered
Marca(s) Registrada(s)
Printed in USA/6-89
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.File No. 2304 CD54/74FCT563, CD54/74FCT573

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE (VCC) -+« ++ vttt vttt e ettt ettt et e e ettt et ettt et et e ettt eeeens ... -05to6V

DC INPUT DIODE CURRENT, Iik (forVi<=0.5V).eovivriiiiiiiiiiiiiinannns

DC OUTPUT DIODE CURRENT, lox (for Vo < -0.5 V)

DC OUTPUT SINK CURRENT PER OQUtPUt Pin, lo .. ovvvieeeeeeieeeniiinnnnns

DC OUTPUT SOURCE CURRENT per Output Pin, lo

DC Ve CURRENT (16C) e ettt et e ee ettt e et e e e e et ee e

DC GROUND CURRENT (lanp)

POWER DISSIPATION PER PACKAGE (Po):
FOr Ta=-5510 #+100° C (PACKAGE TYPE E) ...\ttt ttee e ettt et ettt et et et e,

CoeT, = 2400 42 L40E0N IDANKANRE TVDE £y
FOT AT FTIW W ¥1a0 " UrAURAGE TVFE EJ o vit et it i e a st aiaa s

For Ta==5510 +70°C (PACKAGE TYPE M) ...\ttt ettt e ity

For Ta=+70 10 +125°C (PACKAGE TYPE M) ... ittiniiiinitiiiiiii i
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPEE,M ...........cvvuenn -55 to +125°C
STORAGE TEMPERATURE (Tay) -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32in. (1.59 £ 0.79 mm) from case for 10 S MaximumM .........oiiiitiitiiiiiieiiieiiniineannen, +265°C

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tipsonly....................... +300°C

RECOMMENDED OPERATING CONDITIONS:
For maximum reliability, nominal operating conditions should be selected so that operation Is
always within the following ranges:

LIMITS
HARACT
C CTERISTIC MIN. MAX. UNITS
Supply-Voltage Range, Vec*:
CD74 Series, Ta=0t0 70°C 4.75 5.25
CD54 Series, Ta = -55 to +125°C 4.5 5.5 \"
DC Input Voltage, V, 0 Vee
~ DC Output Voltage, Vo 0 < Vec
Operating Temperature, Ta -55 +125 °C
Input Rise and Fall Slew Rate, dt/dv 0 10 ns/V
*Unless otherwise specified, all voltages are referenced to ground.
CD54/74FCT563 CD54/74FCT573
g e LN g R e ~
0o 4 1S 56 He oo 4 FS o HB e
o He & L,vag b1 H8 I—“’DV‘—E
D2 ? I &2 3 18 02 4 - a2 3 18
03 1 5 * | 03 ALY Y .
pe E z_j 2 U s & H2 a4 ‘_‘ —
D5 a AKRYH 2 e 05 — P as 2 e
06 K2 a6 L. 18 o6 24 AERYS L. -l
o7 ylz— & r ] 14 o7 4 P a7 I L
ano Y AN s | 13 onD L& L |12
i 2 12 2 12
TERMINAL ASSIGNMENT ieC LOGIC SYMBOL TERMINAL ASSIGNMENT {EC LOGIC SYMBOL
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STATIC ELECTRICAL CHARACTERISTICS

CD54/74FCT563, CD54/74FCT573

Veec min =475V

{ 74FCT Commercial Temperature Range, 0 to 70°C; Vcc max = .25 V

FCT Series:
54FCT Extended Industrial Temperature Range, -55 to +125°C; Vcc max = 5.5 V
Vee min =45V
T AMBIENT TEMPERATURE (T,) - °C
TEST CONDIT'ONS 4928 0N ta 470 -EE ta 2198
CHARACTERISTIC Vee e v YR TRew UNITS
V)
v, o | ¢
MIN. | MAX. | MI MAX. | MIN. | MAX.
v | (ma N
High-Level Input 45
Voltage Vi to 2 — 2 — 2 — v
55
Low-Level Input 45
Voltage Vi to — 0.8 — 0.8 - 08 v
5.6
High-Level Output Vi or -15 24 — 24 — - -
V
Voltage o Vi 12 MIN. 24 — — - 24 — v
Low-Level Output Vi or 48 — 0.55 = 0.55 — -
Voltage I 2 | = Toss | — | — | — Jos
High-Level Input
Current ™ Vee MAX. — 0.1 —_ 1 — 1 uA
Low-Level Input
Current he GND MAX. — -0.1 — -1 — -1 HA
3-State Leakage
Current lozn Vee MAX. — 05 —_ 10 — 10
MA
loz GND MAX. — -0.5 - -10 - -10
Short-Circuit Output Vec Or
Current* los GND MAX. | -60 - -60 - -60 — mA
Vo =0
Input Clam \
Voltage e | & 8 [MIN| — | a2 | — |2 | — |2 | v
Quiescent Supply Vee
Current, MSI lec or 0 MAX. — 8 — 80 — 500 uA
GND
Additional Quiescent Supply
Current per Input Pin _ _ _
TTL Inputs High Alec | 34VT MAX. 6 6 2 mA
1 Unit Load

*Not more than one output should be shorted at one time. Test duration should not exceed 100 ms.
tinputs that are not measured are at Ve or Gnd.

FCT Input Loading: All inputs are 1 unit load. Unit load is Alcc limit specified in Static Characteristics Chart, e.g., 1.6 mA max. @ 70°C.
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PREREQUISITE FOR SWITCHING:

AMBIENT TEMPERATURE (TA) -°C
CHARACTERISTIC SYMBOL Vee 0to +70 -55 to +125 UNITS
(V) MIN. MAX. MIN. MAX.
LE Pulse Width tw 5t 6 — 6 —
[ Setup Time, Data to LE tsu 5 2 - 2 - ns
Hold Time, Data to LE th 5 1.5 — 1.5 —

t5V min.is@4.5V
5V min.is @ 4.75 V for 0 to +70°C

SWITCHING CHARACTERISTICS: t,t = 2.5 ns, C_ = 50 pF, R.—See Fig. 4

AMBIENT TEMPERATURE (TA) — °C
CHARACTERISTIC SYMBOL Vce 0to +70 -55 to +125 UNITS
) MIN. MAX. MIN. MAX.
Propagation Delays:
Data to Outputs 573 | teun 5¢ 1.5 8 1.5 8.5
563 terL 1.5 8 1.5 8.5
LE to Outputs 573 teLm 5 2 13 2 15
563 teHL 15 13 15 14 ns
Output Enable Times 573 tezL -_ 15 12 15 13.5
563 tezn _ 15 11 15 12.5
Output Disable Times 573 trz —_ 1.5 7.5 15 10
563 |  tewz — 15 7 15 85
Power Dissipation 573
Capacitance 63| ©OF - pF
Min. (Valley) Vonv Vonv
During Switching of Other Outputs See 5 0.5 Typ. @ 25°C
(Output Under Test Not Switching) Fig. 1 v
Max. (Peak) Voip Vore
During Switching of Other Outputs See 5 1 Typ. @ 25°C
(Output Under Test Not Switching) Fig. 1
Input Capacitance Ci — — 10 — 10 F
3-State Output Capacitance Co — — 15 — 15 P

t5V: min.is@55V
max.is@4.5V
5V: min.is @ 5.25 V for 0 to +70°C
max. is @ 4.75 V for 0 to +70°C
§Cro, measured per latch, is used to determine the dynamic power consumption.
Po (per package) = Vec lcc + X (Vec® fi Cro + Vo? fo Cu + Ve A IccD) where Ve = supply voltage
Alcc = flow-through current x unit load
C. = output load capacitance
D = duty cycle of input high
fo = output frequency
f, = input frequency
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PARAMETER MEASUREMENT INFORMATION

- R ——— VoM
OTHER
OUTPUTS
————— - ~——-voL
‘ﬁ/\— Vou
ouTPUT == = Vowv
UNDER
TEST e e — voLp
———————— oL
NOTES:

. VoLp IS MEASURED WITH RESPECT TO A GROUND
REFERENCE NEAR THE OUTPUT UNDER TEST. VopNy I8
MEASURED WITH RESPECT TO Vou.

INPUT PULSES HAVE THE FOLLOWING CNARACT!RI’T!CI
PRR < 1 MHZ, t; = 3 ns, t = 3 ns, SKEW 1 ni

R.F. FIXTURE WITH 700-MHz DESIGN ﬂUL!I REQUIRED.

IC SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED
WITH 0.1 ,F CAPACITOR. SCOPE AND PROBES REQUIRE
700-MHz BANDWIDTH.

N

92CS-42408R1

Fig. 1 - Simultaneous switching transient waveforms.

INPUT LEVEL

DATA

92GS-44001

Fig. 2 - Data to Qn output propagation delays.

INPUT LEVEL — — —
DATA { 1.5V 1.5V 1.5V
tH(L) tau(L)
%3 1.5 V)

« / N/ \

92GS-44002

Fig. 3 - Latch Enable prerequisite times.

CD54/74FCT563, CD54/74FCTS573

v
90 %

1.5V

- 100

1y - 2800 ™

OUTPUT ’
DISABLE

~ oLz
QUTPUT: LOW ’ ﬂ.“;‘[

TO OFF 10 Low
'Pnz—f—{

OUTPUT: HIGH ,__’
TO OFF TO HIGH 0.3v
___OUTPUTS OUTPUTS _ ouTPUTS
T ENABLED DISABLED ENABLED
Vee

ty, by - 2.5n8 i

2, ou.T.

PULSE
GEN

Ar:Zo

IEST SWITCH PQSITION |

tpzL CLOSED
OPEN DRAIN

tPHZ
tpzH OPEN
tPLH

tPHL -

92CM-43518

Fig. 4 - Three-state propagation delay times and test circuit.

92GS-44003

Fig. 5 - Latch Enabie propagation delays.
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FCT Interface Logic

HARRIS - RCA - GE INTERSIL
CD54/74FCT564, CD54/74FCT574
574 564 -
00 ] w0 Octal D-Type Flip-Flop, 3-State
01 —| ot ai Positive-Edge-Triggered
02 — F—Q2 Q2
03— —o3 a3 CD54/74FCT564 - Inverting
D4 — —Q4 .
o] [ os o8 CD54/74FCT574 - Non-Inverting
D6 — —a6 a6
07— o7 &7 Type Features:
_ . m Buffered inputs
‘c’:__' ;ﬁg:g s Typical propagation delay:

92Cs- 42424

FUNCTIONAL DIAGRAM

35ns @ Voc =5V, Ta= 25°C, CL = 50 pF

The CD54/74FCT564 and CD54/74FCT574 octal D-
type, 3-state, positive-edge-triggered flip-flops use asmall-
geometry BiMOS technology. The output stage is a
combination of bipolar and CMOS transistors that limits the
output-HIGH level to two diode drops below Vcc. This
resultant lowering of output swing (0 to 3.7 V) reduces
power bus ringing (a source of EMI) and minimizes Vcc
bounce and ground bounce and their effects during
simultaneous output switching. The output configuration
also enhances switching speed and is capable of sinking 32
to 48 milliamperes.

The eight flip-flops enter data into their registers on the
LOW-to-HIGH transition of the clock (CP). The Output
Enable (OE) controls the 3-state outputs and isindependent
of the register operation. When the Output Enable (OE) is
HIGH, the outputs are in the high-impedance state. The
CD54/74FCT564 and CD54/74FCT574 share the same
cenfigurations; the CD54/74FCT564, however, has inverted
outputs and the CD54/74FCT574 has non-inverted outputs.

The CD54/74FCT564 and CD54/74FCT574 are supplied in
20-lead dual-in-line plastic packages (E suffix) and in 20-
lead dual-in-line small-outline plastic packages (M suffix).
Both package types are operable over two temperature
ranges: Commercial (0 to 70°C) and Extended Industrial
(-55 to +125°C).

The CD54FCT564 and CD54FCT574 are also available in
chip form (H suffix). These unpackaged devices are operable
over the -55 to +125° C temperature range.

Family Features:

» SCR-latchup-resistant CMOS process and circuit design

m Speed of bipolar FAST*/AS/S with significantly
reduced power consumption

w 48/32-mA output sink current (commercial/extended
industrial)

s QOutput voltage swing limited to 3.7 V@ Vecc =5 V

s Controlled output-edge rates

m Input/output isolation to Vcc

m BiMOS technology with low quiescent power

*FAST is a registered trademark of Fairchild Semiconductor Corp.

TRUTH TABLE

OUTPUTS
INPUTS 564 574
OE CP Dn Qn Qn
L /- H L H
L —/ L H L
L L X Qo Qo
H X X Y4 V4

H = High level (steady state)

L = Low level (steady state)

X =Don't care

/= Transition from low to high level.

QO = The level of Q before the indicated steady-state input

___ conditions were established.

QO = The level of @ before the indicated steady-state input
conditions were established.

Z = High impedance

Trademark(s)®Registered
Marca(s) Registrada(s)

Printed in USA/6-89 File Number 2295
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File No. 2295 CD54/74FCT564, CD54/74FCT574

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, (VEC) « -« et ennnntttntttt e ettt et et et ettt ettt et e e e ettt ettt e et e et e e e eeaaees
DC INPUT DIODE CURRENT, I (for Vi <-0.5V)...............
DC OUTPUT DIODE CURRENT, lox (for Vo < -0.5 V)
DC OUTPUT SINK CURRENT per Output Pin, lo .................
DC OUTPUT SOURCE CURRENT per Output Pin, lo
BT Vee CURRENT (H60) + -+ v v vt titt ettt e ettt ettt ettt et e ettt e et et et e et e e et e et e e e e aaaeeanas 140
DC GROUND CURRENT (IGND) « + + + « ot ttttttt ettt ettt ettt et ettt ettt e e et ettt et e e e e e e et ae e e e et eeens
POWER DISSIPATION PER PACKAGE (Po):
For Ta =-5510 +100°C (PACKAGE TYPEE) .........c.ccvvvvnnen.
For Ta = +100 to +125° C (PACKAGE TYPE E)
For Ta = -55 t0 +70°C (PACKAGE TYPEM) ...........c.ocviennnn.

For Ta = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE E, M ittt ittt et ettt e ettt e e e e e e e e e e e e iaa e eiaeees -55 to +125°C
STORAGE TEMPERATURE (Tatg) - - .ottt ettt ettt et et e et e e e e e e s et aaeeeeanaes -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32in. (1.59 £ 0.79 mm) from Case fOr 10 8 MBX. .......uuuurnereentunenertenereenernerararerneens +265°C

Unit inserted into PC board (min. thickness 1/16 in., 1.59 mm) with solder contacting lead tips only ....................... +300°C

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions shouid be selected so that operation Is always within the
following ranges:

LIMITS
CHARACTERISTIC N, MAX. UNITS

Supply-Voltage Range, Vcc*:

CD74 Series, Ta=0to 70°C 4.75 5.25

CD54 Series, Ta = -55 to +125°C 4.5 5.5 \Y
DC Input Voltage, V, 0 Vee
DC Output Voltage, Vo 0 < Vee
Operating Temperature, Ta -55 +125 °C
Input Rise and Fall Siew Rate, dt/dv 0 10 ns/V

*Unless otherwise specified, all voltages are referenced to ground.

CD54/74FCT564 ) CD54/74FCT574
O —H 120 vee INen oe 20 vee 1N en
11 2 19 1
00 9 = c1 00 -4 RERpSY c1
3 8 = 3 18
o1 - — Q1 2l v e D1 . : ) 2 o vite
4 — —
D2 — - G 3 18 02 4 — @2 3 18
5 % ~ — 5 16 — e
03 — = @ . 7 D3 » — a3 . e
6 15— — 15 — —
D4 — = &a 04 — = Qs s
7 e — S ] 16 7 14 LA |16
05 — I— @5 R & D5 — — as . 1.
8 3= - vl 8 13 -—
06 — = Q6 7 14 De = — o6 7 14
— — 9 12 — —
or Y 12 o7 8 13 07 — a7 8 13
e 10 11 /] —
oo Y 1 cp ° 12 GND —l — cp ° 12
s | S | 12
425 0758 vics urse
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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STATIC ELECTRICAL CHARACTERISTICS

74FCT Commercial Temperature Range, 0 to 70°C; Vcc max = 5.25 V
Vee min =475V

CD54/74FCT564, CD54/74FCT574

FCT Series:
54FCT Extended Industrial Temperature Range, -55 to +125°C; Vcc max = 5.5V
Vec min =45V
AMBIENT TEMPERATURE (T,) - °C
TEST CONDITIONS
CHARACTERISTICS Ve +25 0to+70 55104125 | yNits
V)
v, I (
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
v) (mA)
High-Level Input 45
Voltage Vin to 2 —_ 2 — 2 — \"
55
Low-Level Input 45
Voltage Vie to - 0.8 — 0.8 - 0.8 \
55 L
High-Level Output Vi or -15 2.4 —_ 2.4 — - —
Vv
Voltage o Vie 12 MIN. 24 _ _ — 2.4 —_ v
Low-Level Output Vou Vin or 48 MIN — 0.55 — 0.55 — -
Voltage Vi 32 — 0.55 - — - 0.55 o
High-Level Input
Current lin Vee MAX. | — 0.1 — 1 — 1 uA
Low-Level Input
Current le GND MAX. — -0.1 — -1 — -1 UA
3-State Leakage
Current lozw Vee MAX. — 0.5 - 10 — 10
LA
lozu GND MAX. — -0.5 — -10 — -10
Short-Circuit Output Vee or
Current* los GND MAX. | -60 — -60 — -60 — mA
Vo =0
Input Clamp Vce or
Voltage Ve | GND -18 MIN. | — 12 — 1.2 — 12 v
Quiescent Supply Vee
Current, MSI lcc or 0 MAX. — 8 - 80 — 500 LA
GND
Additional Quiescent Supply
Current per Input Pin _ 1 _ _
TTL Inputs High Alcc 34Vt MAX. 6 6 e mA
1 Unit Load

*Not more than one output should be shorted at one time. Test duration should not exceed 100 ms

tInputs that are not measured are at Vcc or Gnd.

FCT Input Loading: All inputs are 1 unit load. Unit load is Alcc limit specified in Static Characteristics Chart, e.g., 1.6 mA max. @ 70°C
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File No. 2295 CD54/74FCT564, CD54/74FCT574

PREREQUISITE FOR SWITCHING

AMBIENT TEMPERATURE (TA) — °C
CHARACTERISTIC SYMBOL Vee 0to +70 -55 to +125 UNITS
v) MIN. | MAX. | MIN. | MAX.
) 574 7 — 7 —
Clock Pulse Width 564 | tw 5t 7 — 75 —
Setup Time
2 - 25 - ns

Data to Clock fsu 5
Hold Time 574 ¢ 5 2 - 2 -

Data to Clock 564 " 2 — 2.5 —
Maximum Clock Frequency fmax 5 70 - 60 - MHz

t5V: min.is@45V
§V: min.is@4.75 V for 0 to +70°C

SWITCHING CHARACTERISTICS: t,t = 2.5 ns, C. = 50 pF, R. — See Fig. 4

AMBIENT TEMPERATURE (Tx) — °C
CHARACTERISTIC SYMBOL Vee 0 to +70 -55 to +125 UNITS
(V) MIN. MAX. MIN. MAX.
Propagation Delays:
Clock to Q teum 5t 2 10 2 1
5746 terL
Clock to teum
564 tow 5 1.5 10 1.5 1
Output Enable and teLz
Disable to Q tez 5 5 8 S 8 ns
574 ez 5 15 1255 15 14
tezn
Output Enable and teuz
Disable to Q terz 5 15 8 15 8
S64 ez 5 15 125 15 14
tezn
Power Dissipation Capacitance Cro§ — pF
Min. (Valley) Vonv Vonv
During switching of other outputs See 5 0.5 Typ. @ 25°C
(Output under test not switching) Fig. 1 v
Max. (Peak) Vo Vorr
During switching of other outputs See 5 1Typ. @ 25°C
(Output under test not switching) Fig. 1
Input Capacitance Ci — — 10 — 10 F
3-State Output Capacitance Co — — 15 — 15 p

t5V: min.is@55V
max.is@4.5V
5V: min.is@ 5.25 Vfor0to +70°C
max.is @ 4.75 V for 0 to +70°C
§Cro, measured per flip-flop, is used to determine the dynamic power consumption.
Po (per package) = Vec lec + X (Vec? f, Ceo + Vo? fo Cu + Ve A IccD) where Vec = supply voltage
Alcc = flow-through current x unit load
C. = output load capacitance
D = duty cycle of input high
' = output frequency
f. = input frequency
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File No. 2295 CD54/74FCT564, CD54/74FCT574

PARAMETER MEASUREMENT INFORMATION

VOoH tp 2508 o -t 25ns w
OTHER OouTPUT %
OUTPUTS DISABLE e
10
————— - =——— VoL GND
~ 'pLz - - tpzL -~
. asv
OUTPUT LOW 0.3v. 15V
\/\_ YOH TO OFF TO LOW M /_\
s — _/ | —
OuTPUT VoHV —
UNDER - 'PHZ s - tpZH =
TEST - voLp OUTPUT HIGH ’
_____/\/—' ________ v TO OFF TO HIGH 0.3v 1.5V
oL GND
OUTPUTS OUTPUTS OuTPUY!
NOTES: ENABLED - DISABLED " ENABLEB
1. VoLP IS MEASURED WITH RESPECT TO A GROUND
REFERENCE NEAR THE OUTPUT UNDER TEST. VoHy IS
MEASURED WITH RESPECT TO VOH.
2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS:
PRR < 1 MHz, t; = 3 ns, ty = 3 ns, SKEW 1 ns.
3. R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED.
IC SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED Vee
WITH 0.1 uF CAPACITOR. SCOPE AND PROBES REQUIRE trote 250 ?
700-MHz BANDWIDTH. v, r.l 3v
92CS-4240hR" °
S 2,
Fig. 1 - Simultaneous switching transient waveforms. Ry
Ry Zo

TEST SWITCH POSITION

tpLz
tpzL CLOSED
OPEN DRAIN

tpHz
tpzH OPEN
e tPLH
tPHL
Fig. 2 - Propagation delay times. 920M-43518

Fig. 4 - Three-state propagation delay times and test circuit.

Fig. 3 - Setup and hold times.
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CD54/74FCT623
A0+ yl!*a-lo .
are ) b7 Octal-Bus Transceiver, 3-State,
4 16 -
Ao e Non-Inverting
A3 > }—o—e B3
At AL
7 13
s . 12 o8 Type Features:
As . e n Buffered inputs
A7 <87 m Typical propagation delay:
otas___1J 19 3ns@ Vec=5V, Ta=25°C, C. = 50 pF
BEga 9205-42585
FUNCTIONAL DIAGRAM

The CD54/74FCT623 octal-bus transceivers use a
small-geometry BiMOS technology. The output stage is a
combination of bipolar and CMOS transistors that limits the
output-HIGH level to two diode drops below Vcc. This resul-
tant lowering of output swing (0 to 3.7 V) reduces power
bus ringing (a source of EMI) and minimizes Vcc bounce
and ground bounce and their effects during simultaneous
output switching. The output configuration also enhances
switching speed and is capable of sinking 48 to 64
milliamperes.

The CD54/74FCT623 are non-inverting, 3-state, bidirectional
transceiver-buffers that allow for two-way transmission from
“A” bus to “B” bus or “B” bus to “A” bus, depending on the
logic levels of the Output Enable (OEas, OEaa) inputs.

The dual Output Enable provision gives these devices the
capability to store data by simultaneously enabling OEas
and OEga. Each output reinforces its input under these con-
ditions, and when all other data sources to the bus lines are
at high impedance, both sets of bus lines will remain in their
last states.

The CD54/74FCT623 are supplied in 20-lead dual-in-line
plastic packages (E suffix) and in 20-lead dual-in-line smali-
outline plastic packages (M suffix). Both package types are
operable over two temperature ranges: Commercial (0 to
70°C) and Extended Industrial (-55 to +125°C).

The CD54FCT623 is also available in chip form (H suffix).
This unpackaged device is operable over the -55 to +125°C
temperature range.

Family Features:

m SCR-latchup-resistant CMOS process and circuit design

m Speed of bipolar FAST*/AS/S with significantly
reduced power consumption

® 64/48-mA output sink current (commercial/extended
industrial)

m Output voltage swing limited t0 3.7 V@ Vec =5 V

= Controlled output-edge rates

8 /nput/output isolation to Vcc

m BiMOS technology with low quiescent power

*FAST is a Registered Trademark of Fairchild Semiconductor Corp.

TRUTH TABLE
OUTPUT ENABLE INPUTS
OF,, OF, OPERATION
L L B DATA TO A BUS
H H A DATA TO B BUS
H L ISOLATION
L H B DATA TO A BUS,
A DATA TO B BUS

H = High level, L = Low level

Note: To prevent excess currents in the High-Z
(isolation) modes, all 1/0 terminals should be
terminated with 10 k2 to 1 MQ resistors.

Trademark(s) ®Registered
Marca(s) Registrada(s)
Printed in USA/7-89

File Number 2302
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MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY VOLTAGE (VC0) +++ « vttt ettt ettt ettt e et e et et e e e ettt e et et e et e -05t06V
DC INPUT DIODE CURRENT, Ik (fOr Vi <=0.5V) ... 0.0ttt ettt ettt e e et et e e -20 mA
DC OUTPUT DIODE CURRENT, lok (O Vo <<=0.5 V) ...ttt st e et e e et -50 mA

DC OUTPUT SINK CURRENT per Output Pin, lo ...........covuvueunnn..
DC OUTPUT SOURCE CURRENT per Output Pin, lo
DC Voo CURRENT (I66) v vt et e e e e e
DC GROUND CURRENT (lano)
POWER DISSIPATION PER PACKAGE (Po):
For Ta=-5510 +100°C (PACKAGE TYPE E) ...\ ..iuntttit ittt ettt e e e e et 500 mwW
For Ta = +100 to +125°C (PACKAGE TYPE E) .. Derate Linearly at 8 mW/°C to 300 mW
For Ta=-5510 +70°C (PACKAGE TYPE M) . ...ttt ettt e e e e e e e e e e 400 mW
For Ta = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE E, M ettt e e e e e e -55 to +125°C
STORAGE TEMPERATURE (Tatg) «« vttt ttennne ettt e e e e e e e e e e e e -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 &+ 1/32 in. (1.59 £ 0.79 mm) from case for 10 s maximum ........................ e e, +265°C

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tipsonly ......................... +300°C
RECOMMENDED OPERATING CONDITIONS:

For maximum reliability, nominal operating conditions should be selected so that operation is always within the
following ranges:
LIMITS
CHARACTERISTIC MIN MAX UNITS
Supply-Voltage Range, Vcc*:
CD74 Series, Ta=0to 70°C 4.75 5.25
CD54 Series, Ta = -55 to +125°C 45 55 v

DC Input Voltage, V, 0 Vee

DC Output Voltage, Vo 0 <Vec

Operating Temperature, Ta -55 +125 °C

Input Rise and Fall Slew Rate, dt/dv 0 10 ns/V
*Unless otherwise specified, all voltages are referenced to ground.

0Eag — e —vce ‘1° EN1
2 19 EN2
A9 ] [ oc A 2 18
— = vt
e ] (7 o0 P - i
a3 =3 e 62 s T
A4 —f;- —— 83 ;_E: :T'_s
25 ] e o T T
A6 —9 7 B5 F:: j":
GAN7DE Z :‘; 8 | ] 12
pyas =T
92CS- 42586 j_
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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STATIC ELECTRICAL CHARACTERISTICS 74FCT Commercial Temperature Range, 0 to 70°C; Vcc max = 5.25 V

FCT Series: Veec min =475V
54FCT Extended Industrial Temperature Range, -55 to +125°C; Vcc max = 5.5 V
Vec min =45V

AMBIENT TEMPERATURE (T,) - °C

TEST CONDITIONS
CHARACTERISTICS Vo i 010470 55104125 | yyrs
v, N v)
IN. | MAX. | MIN. | MAX. | MIN. [ MAX.
M | (mA M
High-Level Input 45
Voltage Vin to 2 — 2 — 2 - v
5.5
Low-Level Input 45
Voltage Vi to - 08 — 0.8 — 08 v
5.5
High-Level Output Vin or -15 24 - 24 - — —
Voltage Von Vi -12 MIN. 24 — — — 24 —_ v
Low-Level Output v Vin or 64 MIN — 0.55 — 0.55 —_ -
Voltage o Vi 48 =1 o085 | — — — | 055

High-Level |
Crent | Vee Max.| — | o1 - 1 - 1 A

Low-Level Input

Current I GND MAX. - -0.1 — -1 - -1 pA
3-State Leakage .
Current lozn Vec MAX. - 0.5 -_ 10 - 10
MA
lozu GND MAX. - 0.5 —_ -10 - -10
Short-Circuit Output Ve or
Current* los GND MAX. | -60 — -60 — -60 — mA
Vo=0
Input Clam,
‘\’,onage P Ve ‘g&g’ 18 |[MN.| — |2 | — | 12| — |12 ] Vv
Quiescent Supply Vee
Current, MSI lec or 0 MAX. —_ 8 -— 80 - 500 uA
GND
Additional Quiescent Supply
Current per Input Pin _ _ _
TTL Inputs High Aloc 34Vt MAX. 1.6 1.6 2 mA
1 Unit Load

*Not more than one output should be shorted at one time. Test duration should not exceed 100 ms.
tinputs that are not measured are at Vec or Gnd.

FCT Input Loading: All inputs are 1 unit load. Unit load is Alcc limit specified in Static Characteristics Chart, e.g., 1.6 mA max. @ 70°C.
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SWITCHING CHARACTERISTICS: t, t, = 2.5 ns, C, = 50 pF, R,_- See Fig. 3
AMBIENT TEMPERATURE (T,\) -°C

Vv,
CHARACTERISTICS SYMBOL (ﬁf 0to +70 -55 to +125 UNITS
MIN. MAX. MIN. MAX.
Propagation Delays:
Data to Outputs ::’: 5t 1.5 7 15 75 ns
Output Disable toz
to Output tor 5 15 75 15 10 ns
Output Enable t
to Output t:': 5 15 9.5 15 10 ns
Power Dissipation Capacitance Cro§ — pF
Min. (Valley) Vouv Vonv
During Switching of Other Outputs See 5 0.5 Typ. @ 25°C v
(Output Under Test Not Switching) Fig. 1
Max. (Peak) VoL Voe
During Switching of Other Outputs See 5 1Typ. @ 25°C v
(Output Under Test Not Switching) Fig. 1
Input Capacitance Ci — — 10 — 10 pF
3-State Output Capacitance Co — — 15 — 15 pF
t5V: min.is@55V §Cro, measured per function, is used to determine the dynamic power consumption.
max. is @ 4.5V Po (per package) = Ve lec + 2 (Voc® £ Ceo + Vo? fo CL + Vec AlecD)
o o here Vcc = supply voltage
5V: min.is @5.25 V for 0 to +70°C w i
m'a';'l‘:@@ 475V foorr 0 :’o +70°C Alcc = flow-through current x unit load

C. = output load capacitance
D = duty cycle of input high
fo = output frequency
fi = input frequency

PARAMETER MEASUREMENT INFORMATION

\————\/\—— VoH

OUuTPUT = = = Vonv

UNDER

TEST e — e - = voLp
—— - - ——-—— Vo

NOTES:

1. VoLp IS MEASURED WITH RESPECT TO A GROUND

REFERENCE NEAR THE OUTPUT UNDER TEST. Vonv IS
MEASURED WITH RESPECT TO VOH.

. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS:
PRR < 1 MHz, tr = 3 ns, t; = 3 ns, SKEW 1 ns.

. R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED.
1C SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 92GS-44072
WITH 0.1 ,Ff CAPACITOR. SCOPE AND PROBES REQUIRE
700-MHz BANDWIDTH.

»

w

92CS-42406R1

Fig. 1 - Simultaneous switching transient waveforms. Fig. 2 - Propagation delay times.
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File No. 2302
t 1y 2.5ns
v v
T,
PULSE
GEN  Zo|
Ry
Ry:Zo
t, 250 1y 2508
v
OlShaLE : ] -
‘ - - .- 109
= tPLZ —
I L_TEST SWITCH POSITION
OQUTPUT: LOW t
TO OFF TO LOW PLZ
o] Ltoz -‘ tpzL CLOSED
OUTPUT: HIGH -~ OPEN DRAIN
TO OFF TO HIGH °.!V’ .- 1.5v
___OuTPUTS ,L ourruTs . outeuts tPHZ
ENABLED DISABLED ENABLED thH OPEN
tPLH
tPHL

Fig. 3 - Three-state propagation delay times and test circuit.
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FCT Interface Logic

HARRIS RCA - GE INTERSIL
CD54/74FCT640, CD54/74FCT643
Octal Bus Transceivers, 3-State
N
[_V|' CD54/74FCT640 - Inverting

A0 —¢- T — B0 CD54/74FCT643 - True/Inverting

b | f
A1 THRU ] [ | B1 THRU

A6 B6

: =

1.Y4 . g p— B7

OUTPUT ENABLE
AND DIRECTION-
SELECT LOGIC

OE —
DIR —

Type Features:
m Buffered inputs

m Typical propagation delay:

INVERTING FCT640 FUNCTIONAL DIAGRAM

3ns @ VCC = 5V, TA = +250C, CL = 50pF

The CD54/74FCT640 and CD54/74FCT643  use
a small-geometry BiMOS technology. The output stage is
a combination of bipolar and CMOS transistors that limits
the output-HIGH level to two diode drops below VCC. This
resultant lowering of output swing (OV to 3.7V) reduces power
bus ringing (a source of EMI) and minimizes VCC bounce and
ground bounce and their effects during simultaneous output
switching. The output configuration also enhances switching
speed and is capable of sinking 48 to 64 milliamperes.

These octal bus transceivers are designed for asynchronous
two-way communication between data buses.

The CD54/74FCT640 is an octal inverting buffer; the CD54/
74FCT643 is an octal true/inverting buffer.

The direction of data flow (A to B, B to A) is controlled by the
DIR input.

Outputs are enabled by a low on the Output Enable input (OE);
a high OE puts these devices in the high-impedance mode.

The CD54/74FCT640 and CD54/74FCT643 are supplied in
20-lead dual-in-line plastic packages (E suffix) and in 20-lead
dual-in-line small-outline plastic packages (M suffix). Both
package types are operable over two temperature ranges:
Commercial (09C to +700C) and Extended Industrial (-550C
to +1259C).

The CD54FCT640 and CD54FCT643 are also available in chip
form (H suffix). These unpackaged devices are operable over
the -550C to +1250C temperature range.

Family Features:

m SCR-latchup-resistant CMOS process and circuit design

m Speed of bipolar FAST*/AS/S with signiticantly reduced
power consumption

m 64/48-mA output sink current (commercial/extended
industrial)

m Output voltage swing limited to 3.7V @ VCC = 5V

m Controlled output-edge rates

m Input/output isolation to VCC

m BiMOS technology with low quiescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.

2 | £ —o1 | 18
A0 3 < BO
a [ D t—a1 | 7
Al - N B1
e —2] v I =
. [P g
A3 - 83
s | u ——1 | 1
v I_F J B4
8 | % t—a ]
oo [P = e
— 19
OE ——— OUTPUT ENABLE AND Vee = 20
IR —L | DIRECTION- SELECT LoGic |  ¢oB~ 20

TRUE/INVERTING FCT643 FUNCTIONAL DIAGRAM

Trademark(s) ® Registered
Marca(s) Registrada(s)

Printed in USA/8-89
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TRUTH TABLE
FCT640 FCT643 To prevent excess currents in the High-Z modes, all VO terminals
CONTROL INPUTS | DATA PORT STATUS | DATA PORTSTATUS |  8hould be termilnated with 10kf1 o 1M1} resistors.
— H = HIGH
OE DIR A-!I Bn An Bn L=LOW
L L [¢] | (o] [} | = Input
O = Output (Same Level as Input)
H H ¥4 =
z z z O = Output (Inversion of input Level)
H L z 4 4 z Z = High Impedance
L H 1 ¢} 1 ()

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE (VCC) .+t tttuntueattnnennaneentaeserasssosessetsssenussesussossseassssssaeserssssensasssnns .. -0.5Vto 6V
DC INPUT DIODE CURRENT, K (for VI<=0.5V) ...ovuiiiiiiiniiiiiiininenes ... —20mA
DC OUTPUT DIODE CURRENT, IOK (for VO < -0.5V) . -50mA
DC OUTPUT SINK CURRENT per OutputPin, 10 ..........ccovviininnnnn. ..+70mA
DC OUTPUT SOURCE CURRENT per Output Pin, 10 . -30mA
DC VCC CURRENT (ICC) . 140mA
DC GROUND CURRENT(IGND) ........ T Heeasetaeresusienarusaseentienrasensrentrensrensns TSR TETRN ... 528mA

POWER DISSIPATION PER PACKAGE (PD)
For TA=-550C 10 +1000C (PACKAGE TYPEE) ... .\0utiuniiiitiie ittt tiaatateitieataeaneseietaacnieesennnionnnns
For TA = +1000C to +1250C (PACKAGE TYPEE)..........c00evnnen cene
For TA = -550C to +700C (PACKAGE TYPEM) .......civviiiiiiiiinnenninnns
For TA= +700C 10 +1250C (PACKAGE TYPEM). . ...ttt iiiiiiii i i etieiinenanaans

OPERATING-TEMPERATURE RANGE (TA):
PACKAGE TYPE E, M .. ittt ittt it ittt ettt eanieeetneetasessoenaassnssessnssantosssasassnsnnns ~-550C to +1250C

STORAGE TEMPERATURE (TSg) & .t v v vetttiitisteenensnsssassosesssarasasssesessnsnensssssnsisnsnsnssns . .. -659C to +1500C
LEAD TEMPERATURE (DURING SOLDERING):
Atdistance 1/16 in. £ 1/32in. (1.59mm + 0.79mm) from case for 10s maximum ...........c..coeiiniiienaann, e rereereeeeeaena . +2650C
Unit inserted into PC board min. thickness 1/16 in. (1.59mm) with solder contacting lead tipsonly ............c.ccviviivieenniainen +300°C

RECOMMENDED OPERATING CONDITIONS:
The following are normal operating ranges for these devices. For maximum reliability, devices should always be operated within
these ranges.

UMITS
CHARACTERISTIC MIN MAX UNITS

Supply-Voltage Range, VCC*: CD74 Series, TA = 0°C to 70°C 4.75 5.25 v

CD54 Series, TA = -550C to +1250C 4.5 55 v
DC Input Voltage, VI 0 vCC v
DC Output Voltage, VO ) o <vCcC v
Operating Temperature, TA -55 +125 oC
Input Rise and Fall Slew Rate, dt/dv (o} 10 ns/V

* Unless otherwise specified, all voltages are referenced to ground.
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STATIC ELECTRICAL CHARACTERISTICS

FCT Serles: 74FCT Commercial Temperature Range, 0°C to +70°C; VCC max = 5.25V, VCC min = 4.75V
54FCT Extended Industrial Temperature Range, -559C to +1259C; VCC max = 5.5V, VCC min = 4.5V

TEST AMBIENT TEMPERATURE (TA)
CONDITIONS +250C 00C to +700C  |-550C to +1250C
CHARACTERISTICS Vi(V) |10 (mA) |[VCC(V)| MIN MAX MIN MAX MIN MAX | UNITS
High-Level Input Voltage 45
VIH to 2 - 2 - 2 - \
55
Low-Level Input Voltage 45
VIL to - 08 - 08 - 0.8 \2
55
High-Level Output Voltage VOH VIH or -15 MIN 24 - 24 - - - \
ViL -12 MIN 24 - - - 24 - "
Low-Level Output Voltage VoL VIH or 64 MIN b 0.55 - 0.55 - - v
ViL 48 MIN - 0.55 - - - 0.55 Vv
High-Level Input Current IIH VvCC MAX - 0.1 - 1 - 1 pPA
Low-Level Input Current [ GND MAX - -0.1 - -1 - -1 HA
3-State Leakage Current 10ZH VvCC MAX - 0.5 - 10 - 10 pA
10ZL GND MAX - -0.5 - -10 - -10 pPA
Short-Circuit Output VCCor
Current * 108 GND MAX -60 - -60 - -60 - mA
VO =0
Input Clamp Voltage VvCC
VIK or -18 MIN - -1.2 - -1.2 - -1.2 \'
GND
Quiescent Supply vCcC
Current, MS| ICC or 0 MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Current per Input Pin AICC 34Vt MAX - 16 - 1.6 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at VCC or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is AICC limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +700C.

CD54/74FCT640 TYPES CD54/74FCT643 TYPES

oir [ I 20] VeC 19 — DN[Ga oiR [1] vee  19—DN =N
—_ -_— 3EN1 —_— 1 3EN1
B ] 0E T 3ee B oE _Tﬁ 3EN2
a1 [3] 18] BO L~ e ME BoO ) ] - C "
—_ — 2 — Vi ]
A2 [ 17] B1 55 ] A2 [a B1 s pzvj”
~ s ‘ .
a3 [3] o] B2 2t e gl A3 [3] B2 an e
v R | Sagll & N g
a4 6] 15] B3 s M [E] B3 Ll 15
— — 5 | —
a5 [7] 4] B =1 1w As[T] B4 =
- _ - g _ S
%[5 s, = =7 agh
A7 |9 12| B6 8 12 A7 |9 B6 8 12
anp [ig E B7 9 11 N % B7 9 = =
1 N
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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SWITCHING CHARACTERISTICS
FCT Serles: tr, tf = 2.5ns, CL = 50pF, RL - See Figure 3

AMBIENT TEMPERATURE (TA)
0°C to +70°9C |~55°C to +125°C
CHARACTERISTICS SYMBOL |VCC(V)| MIN MAX MIN MAX | UNITS
Propagation Delays: _
Data to Outputs FCT6840 A-B,
FCT7640 B—A, tPLH, tPHL 5t 2 7 2 8 ns
FCT643 A—»B
FCT643 B—A, tPLH, tPHL 5t 2 6.5 2 7 ns
Output Disable to Output FCT640 tPLZ,tPHZ 5 2 10 2 12 ns
FCTe43 tPLZ, tPHZ 5 2 10 2 12 ns
Output Enable to Output FCT640 tPZL, tPZH 5 2 13 2 16 ns
FCTe43 tPZL, tPZH 5 2 13 2 16 ns
Power Dissipation Capacitance CPD§ - pF
Min. (Valley) VCHV VCHV
During Switching of Other Outputs See 5 0.5 Typ. @ +25°C v
(Output Under Test Not Switching) Fig.1
Max. (Peak) VOLP voLP
During Switching of Other Outputs See 5 1 Typ. @ +25°C v
(Output Under Test Not Switching) Fig. 1
Input Capacitance Cl - - 10 - 10 pF
3-State Output Capacitance co - - 15 - 15 pF
t5V: min. is @ 5.5V § CPD, measured per function, is used to determine the dynamic power consumption.
max. is @ 4.5V PD (per package) = VCC ICC + X (VCC2 fi CPD + VOZ2 fo CL + VCC AICC D) where:
5V: min. is @ 5.25V for 09C to +70°C VCC = supply voltage
max. is @ 4.75V for 0°C to +700C AICC = fiow through current x unit load

CL = output load capacitance
D = duty cycle of input high
fo = output frequency

fi = input frequency
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PARAMETER MEASUREMENT INFORMATION

oTHER SN VOH  \otes:
OUTPUTS
N — - voL
2
VOH
ouTPUT V. vow
UNDER 3
TEsT ____________ VOLP
—_— Ny ——- voL

Figure 1 - Simull i

t waveforms.

CD54/74FCT640,CD54/74FCT643

1. VOLP is measured with respect to a ground reference near the
output under test. VOHV is measured with respect to VOH.

Input pulses have the following characteristics:

PRR < 1MHz, tr = 2.5ns, tf = 2.5ns, skew 1ns.

R.F. fixture with 700-MHz design rules required. IC should be

soldered into test board and bypassed with 0.1uF capacitor. Scope
and probes require 700-MHz bandwidth.

tr= 2508 —=f lw— tt = 2.5ns
i
1.5V
10%
1.5v
1.5V
GND
FCT643
Figure 2 - Propagation delay times.
tr = 2.5n8—= I-——
3v _—
WP IV Sttt N
GND
A ——
OUTPUT: LOW TO
OFF TO LOW 1PLZ tr, tf = 2.5ns vCcC
o0V 5 i = av
— tPHZ _j l.. 0 Vo
—-‘_—3 PULSE 7o D.U.T.
e — — — — 7‘? GEN
0.3v ( H— — 15V AT
OUTPUT: HIGH TO — s GND RT = Zo .
OFF TO HIGH
OUTPUTS OUTPUTS OUTPUTS C
ENABLED DISABLED ENABLED —.l:

TEST SWITCH POSITION
tPLZ, tPZL, OPEN DRAIN CLOSED
tPHZ, tPZH, tPLH, tPHL OPEN

Figure 3 - Three-state propagation delay times and test circuit.
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FCT Interface Logic

HARRIS RCA GE INTERSIL
CD54/74FCT646, CD54/74FCT648
N 2 Octal Bus Transceivers/
5 19— .
T | Registers, 3-State
A3 17 B3
pomt | A 3 (R  CD54/74FCT646 - Non-Inverting
A8 10 [ CD54/74FCT648 - Inverting
A7 1n 13 87
o 2 2 SAB SOURGEY SOURCE
FUP - 1 ons Dl SBA SOURCE / SELECTION
CLS';;?Q{CBAW B D= 12 VoC= 2¢ Type Features:
m Buffered inputs
m Typical propagation delay:
FUNCTIONAL DIAGRAM 3ns @ VCC =5V, TA = +250C, CL = 50pF
The CD54/74FCT646 and CD54/74FCT648 Family Features:

3-state, octal bus tranceivers/registers use a small-geometry
BiMOS technology. The output stage is a combination of
bipolar and CMOS transistors that limits the output-HIGH level
to two diode drops below VCC. This resultant lowering of out-
put swing (0 to 3.7V) reduces power bus ringing (a source of
EMI) and minimizes VCC bounce and ground bounce and their
effects during simuitaneous output switching. The output con-
figuration aiso enhances switching speed and is capable of
sinking 48 to 64 milliamperes.

These devices are bus transceivers with D-type flip-flops
which act as internal storage registers on the LOW-to-HIGH
transition of either CAB or CBA clock inputs. Output Enable
(OE) and Direction (DIR) inputs control the transceiver func-
tions. Data present at the high-impedance output can be
stored in either register or both but only one of the two buses
can be enabled as outputs at any one time. The Select controls
(SAB and SBA) can multiplex stored and transparent (real time)
data. The Direction control determines which data bus will
receive data when the Output Enable (OE) is LOW. In the high-
impedance mode (Output Enable HIGH), A data can be stored
in one register and B data can be stored in the other register.
The clocks are not gated with the Direction (DIR) and Output
Enable (OE) terminals; data at the A or B terminals can be
clocked into the storage flip-flops at any time.

» SCR-latchup-resistant CMOS process and circuit design

m Speed of bipolar FAST*/AS/S with signiticantly reduced
power consumption

m 64/48-mA output sink current (commercial/extended
industrial)

m Output voltage swing limited to 3.7V @ VCC = 5V

u Controlled output-edge rates

u Input/output isolation to VCC

m BiMOS technology with low quiescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.

The CD54/74FCT646 and CD54/74FCT648 are supplied in
24-lead dual-in-line narrow-body plastic packages (EN
suffix) and in 24-lead dual-in-line smali-outline plastic pack-
ages (M suffix). Both package types are operable over two
temperature ranges: Commercial (O to +700C) and Extended
Industrial (-55°C to +1259C).

The CD54FCT646 and CD54FCT648 are also available in chip
form (H suffix). These unpackaged device are operable over
the -550C to +1250C temperature range.

FUNCTION TABLE

INPUTS DATAI/O# OPERATION OR FUNCTION
OE DIR | CAB | CBA | SAB | SBA | AO THRUA7 | BO THRUB7 CD54/74FCT646 CD54/74FCT648
X -X e X X X Input Not Specified | Store A, B unspecified Store A, B unspecified
X X X e X X Not Specified | Input Store B, A unspecified Store B, A unspecified
H X I e X X Input Input Store A and B Data Store A and B Data
H X HorL |HorL X X Isolation, hold storage Isolation, hold storage
L L X X X L Output Input Real-Time B Datato A Bus | Real-Time B Data to A Bus
L L Horl X H Stored B Datato A Bus Stored B Data to A Bus
L H X X L X Input Output Real-Time A Datato B Bus | Real-Time A Data to B Bus
L H HorlL X H X Stored A Data to B Bus Stored A Data to B Bus

#The data output fi may be d or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled, i.e., data at the bus pins
will be stored on every low-to-high transition of the clock inputs. To prevent excess currents in the High-Z modes, all I/O terminals should be terminated with 10k
resistors.

Trademark(s) ® Registered
Marca(s) Registrada(s)
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MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY=VOLTAGE (VOC) ..t tttttttntntttetu e eseesneteeasaenasseensuensosssenessosososstnenesessenarsssnennss -0.5Vto 6V
DC INPUT DIODE CURRENT, IK (for VI<=0.5V) ........coovvvnnnn ~20mA
DC OUTPUT DIODE CURRENT, IOK (for VO < ~0.5V) -50mA
DC OUTPUT SINK CURRENT per Output Pin, 10 ............... +70mA
DC OUTPUT SOURCE CURRENT per Output Pin, 10 -30mA
DCVCCCURRENT(ICC) .t eutiiienntrineniennreennnnnnanns 140mA
DC GROUND CURRENT (IGND) +. vt ttttttettten ittt et enetaeensaeteanaesueeeeusnessesessstomeeenenesnteeeseiinenns 528mA
POWER DISSIPATION PER PACKAGE (PD):

For TA=-559C 10 +1000C (PACKAGE TYPE E) ...\ ttiuuitiniitetiitiiittiinetseneneeruttnenttnaseteroenecnsnneneenecnes 500mwW

For TA = +1000°C to +1250C (PACKAGE TYPE E)

For TA=-550C 10 +700C (PACKAGE TYPE M) ... .\uuuitittittintttnneneneneneeesnsaesuieseseetsatnsaseosesseassaneennnas 400mwW

For TA= +700C 10 +1250C (PACKAGE TYPE M). . .. tttiiitiittieteneaneeneenerarennensessonannnnn Derate Linearly at 6mw/0C to 70mwW
OPERATING-TEMPERATURE RANGE (TA):

PACKAGE TYPE B, M oottt ittt ettt ittt et eatasaeasanseassesoasssnessanteasenssansonessanes -550C to +1250C
STORAGE TEMPERATURE (Tstg) -650C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16in. = 1/32in.(1.59mm £ 0.79mm) from case for 108 MaxXimuUum ... .....uiueritirerrennennennennrrneeronnenennss +2659C

Unit inserted into PC board min. thickness 1/16 in. (1.59mm) with solder contacting lead tipsonly ............cooviiiviiannnn... +3000C

RECOMMENDED OPERATING CONDITIONS:

The following are normal operating ranges for these devices. For maximum reliability, devices should always be operated within
these ranges.

LIMITS
CHARACTERISTIC MIN MAX UNITS
Supply-Voltage Range, VCC*: CD74 Series, TA =0°C to 70°C 4,75 5.25 v
CD54 Series, TA =-550C to +1250C 45 5.5 \
DC Input Voltage, VI 0 vCceC v
DC Output Voltage, VO 0 <VvCC v
Operating Temperature, TA -55 +125 oC
Input Rise and Fall Slew Rate, dt/dv [} 10 ns/V
* Unless otherwise specified, all voltages are referenced to ground.
CD54/74FCTé46 TYPES CD54/74FCT648 TYPES
U
one 1] e e, Y I o (e~
sas 2] 23] CBA 5 sz sAB [2 Ej CBA ,—I—-E sene
oir 3] [22] sea T — o7 DR [3 [22] sea 3 — o7
— — . — ca
a0 [4] E & 5 B C 20 [4] 21] e R?—glcs
A1E EBO vi218 4D EE E]% vi218 40
4.8 — — q e
A2 [6] [ig] &1 ) = 1=‘=v£ i w R2[6] [19] B = Ll‘zvi i .
w[] ] o2 e I w2 XA
6 ettt —— .
e [3] e w m[E] M . 1.
A,SE EN 7 —— ———— 17 EE E]Ei 6 e | | =18
—_ — 7 - 1 ——— 17
Ae [19] B ' A8 [io] 5]Bs e meagis
A7 |11 14 ° 1 A7 B 10 =—tep ——— 14
7 Be 10 -QH protepe 14 A7 LA 1‘ BB
an [i2] E L A— 1w 6N [i2] :a] 7 w
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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STATIC ELECTRICAL CHARACTERISTICS
FCT Series: 74FCT Commercial Temperature Range, 0°C to +70°C; VCC max = 5.25V, VCC min = 4.75V
54FCT Extended Industrial Temperature Range, -55°C to +1250C; VCC max = 5.5V, VCC min = 4.5V

TEST AMBIENT TEMPERATURE (TA)
CONDITIONS +250C 00C to +709C  |-559C to +1250C
CHARACTERISTICS Vi(V) [1O(mA) [VCC(V)| MIN MAX MIN MAX MIN MAX | UNITS
High-Level Input Voltage 45
VIH to 2 - 2 - 2 - \
55
Low-Level Input Voltage 45
ViL to - 08 - 08 - 08 v
55
High-Level Output Voltage VIH or -15 MIN 24 - 24 - - - \")
VOH
ViL -12 MIN 24 - - - 24 - Vv
Low-Level Output Voltage ViH or 64 MIN - 0.55 - 0.55 - - v
voL
VIL 48 MIN - 0.55 - - - 0.55 v
High-Level Input Current IHH vcc MAX - 0.1 - 1 - 1 pA
Low-Level Input Current i GND MAX - -0.1 - -1 - -1 pA
3-State Leakage Current 10zH | vece MAX - | os - 10 | - 10 BA
10ZL GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Output vCCor '
Current * 108 GND MAX -60 - -60 - -60 - mA
: VO =0
Input Clamp Voltage vCC :
VIK or -18 MIN - -1.2 - -1.2 - -1.2 v
GND
Quiescent Supply vCC
Current, MSI icC or (4] MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Current per Input Pin AlCC 34Vt MAX - 1.6 - 16 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
1 Inputs that are not measured are at VCC or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is AICC limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.
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PREREQUISITE FOR SWITCHING

AMBIENT TEMPERATURE (TA)
00C to +70°C -550C to +125°C
CHARACTERISTICS SYMBOL | vCC (V) MIN MAX MIN MAX UNITS
Maximum Frequency fMAX 5t 85 - 85 - MHz
Data to Clock Setup Time tsu 5 4 - 4.5 - ns
Data to Clock Hold Time tH 5 2 - 2 - ns
Clock Pulse Width tw 5 6 - 6 - ns

t+5V: min. is @ 4.5V
5V: min. is @ 4.75V for 0°C to +700C

SWITCHING CHARACTERISTICS
FCT Series: tr, tf = 2.5ns, CL = 50pF, RL - See Figure 4

AMBIENT TEMPERATURE (TA)
00C to +700C -550C to +1250C
CHARACTERISTICS SYMBOL VCC (V) MIN MAX MIN MAX UNITS

Propagation Delays:

Store A Data to B Bus FCT646 tPLH, tPHL 5t 2 9 2 10 ns

Store B Datato A Bus

Siore_i_ Datato B Bus FCT648 tPLH, tPHL 5 2 9 2 10 ns

Store B Data to A Bus

ADatatoB Bus FCT646 tPLH, tPHL 5 2 9 2 1 ns

B Datato ABus

ADatato B Bus FCTe48 tPLH, tPHL 5 2 8 2 9 ns

B Datato ABus

Select to Data FCTe46 tPLH, tPHL 5 2 1 2 12 ns

FCT648 tPLH, tPHL 5 2 1" 2 12 ns
3-State Enabling Time, Bus to FCT646 tPZL, tPZH 5 2 14 2 15 ns
tput or Register t t

Output or Register to Outou FCT648 PZL, tPZH 5 2 15 2 18 ns
3-State Disabling Time, Bus to FCT646 tPLZ,tPHZ 5 2 ] 2 11 ns
Output or Regi L { t

uiput or Register to Outpu FCT648 1PLZ, tPHZ 5 2 9 2 11 ns
Power Dissipation Capacitance CPD§ - pF
Min. (Valley) VOHV VOHV

During Switching of Other Outputs See 5 0.5 Typical @ +25°C Vv

(Output Under Test Not Switching) Figure 1
Max. (Peak) VOLP VOLP

During Switching of Other Outputs See 5 1 Typical @ +25°C Vv

(Output Under Test Not Switching) Figure 1
Input Capacitance Cl - - 10 - 10 pF
3-State Output Capacitance CcO - - 15 - 15 pF

t5V: min. is @ 5.5V §CPD, measured per latch, is used to determine the dynamic power consumption.
max. is @ 4.5V PD (per package) = VCC ICC + £ (VCC2 fi CPD + VO2 fo CL + VCC AICC D) where:
5V: min. is @ 5.25V for 0°C to +70°C VCC = supply voltage
max. is @ 4.75V for 0°C to +70°C AICC = flow through current x unit load

CL = output load capacitance
D = duty cycle of input high
fo = output frequency

fi = input frequency
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PARAMETER MEASUREMENT INFORMATION

-— — \ VOH
OTHER NOTES:
OUTPUTS / 1. VOLP is measured with respect to a ground reference near the
- T T = voL output under test. VOHV is measured with respect to VOH.
N VOH 2. Input pulses have the following characteristics:
QuUTPUT 4 \/_\_ — VOHV PRR < 1MHz, tr = 2.5ns, tf = 2.5ns, skew 1ns.
_lrJEIéJTER 3. R.F. fixture with 700-MHz design rules required. IC should be

VOLP soldered into test board and bypassed with 0.1uF capacitor. Scope

—/\_JT—_—\’—: B —— VvOL and probes require 700-MHz bandwidth.

tr= 2.5n8 —=| l—-—- ——»l le— tf = 2.5ns
INPUT LEVEL m———— 4 90%
—— R INPUT
DATA AB) VI 11:: LEVEL
GND DATA A(B)
FCT648 [ Y AN
tSu (L)
tPHL tPLH
tPLH tPHL CAB (CBA)
— — 1.5V
B(A) VO GND
FCT646
Figure 2 - propagation delay times. Figure 3 - setup and hold times.

OUTPUT
DISABLE (‘5:; —
—
OUTPUT: LOW TO
OFF TO LOW | tr, tf= 2.5ns vce
0.3V N I E Vim ,—l av [-o/o-— w
T ° v 3 so:Ln
o <
PULSE
—jlz'm _____ F GEN o () D.UT. ()
0.3v < H— — 1.8V 3RT 77 CL Q5008
OUTPUT: HIGH TO — R GND RT = Zo < 50pF € RL
OFF TO HIGH :
OUTPUTS OUTPUTS OUTPUTS e ’
ENABLED DISABLED ENABLED =
TEST SWITCH POSITION
tPLZ, tPZL, OPEN DRAIN CLOSED
tPHZ, tPZH, tPLH, tPHL OPEN

Figure 4 - Three-state propagation delay times and test circuit.
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FCT Interface Logic

HARRIS RCA GE INTERSIL
CD54/74FCT647, CD54/74FCT649
— 2. Octal Bus Transceivers/Registers,
. |8== [=—==|.  with Open Drain
PORT | M2 . B4 | PoRT CD54/74FCT647 - Non-Inverting
Ao ——t B CD54/74FCT649 - Inverting

DATA
] SAB SOURCE\ SOURCE
SBA SOURCE f SELECTION

F;I:J:)P {CAB CLOCK 5 INPUTS
cLocks ¢ ©BA CrocK GND = 12 vcc = 24 Type Features:
m Buffered inputs
m Typical propagation delay:
FUNCTIONAL DIAGRAM 3.5ns @ VCC = 5V, TA = +259C, CL = 50pF
The CD54/74FCT647 and CD54/74FCT649 open- Family Features:

drain, octal-bus tranceivers/registers use a small-geometry
BiMOS technology. The output stage is a combination of
bipolar and CMOS transistors that limits the output-HIGH level
to two diode drops below VCC. This resultant lowering of
output swing (0 to 3.7V) reduces power bus ringing (a source
of EMI) and minimizes VCC bounce and ground bounce and
their effects during simultaneous output switching. The output
configuration also enhances switching speed and is capable of
sinking 48 to 64 milliamperes.

These devices are bus transceivers with D-type flip-flops
which act as internal storage registers on the LOW-to-HIGH
transition of either CAB or CBA clock inputs. Output Enable
(OE) and Direction (DIR) inputs control the transceiver func-
tions. Data present at the high-impedance output can be
stored in either register or both but only one of the two buses
can be enabled as outputs at any one time. The Select controls
(SAB and SBA) can multiplex stored and transparent (real time)
data. The Direction control determines which data bus will
receive data when the Output Enable (OE) is LOW. In the high-
impedance mode (Output Enable HIGH), A data can be stored
in one register and B data can be stored in the other register.
The clocks are not gated with the Direction (DIR) and Output
Enable (OE) terminals; data at the A or B terminals can be
clocked into the storage flip-flops at any time.

m SCR-latchup-resistant CMOS process and circuit design

m Speed of bipolar FAST*/AS/S with significantly reduced
power consumption

m 64/48-mA output sink current (commercial/extended
industrial)

m Output voltage swing limited to 3.7V @ VCC = 5V

m Controlled output-edge rates

m Input/output isolation to VCC

m BiMOS technology with low quiescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.

The CD54/74FCT647 and CD54/74FCT649 are supplied in
24-lead dual-in-line narrow-body plastic packages (EN
suffix) and in 24-lead dual-in-line small-outline plastic pack-
ages (M suffix). Both package types are operable over two
temperature ranges: Commercial (O to +70°C) and Extended
Industrial (-55°C to +1250C).

The CD54FCT647 and CD54FCT649 are also available in chip
form (H suffix). These unpackaged device are operable over
the -550C to +12590C temperature range.

FUNCTION TABLE

INPUTS DATA /O # OPERATION OR FUNCTION
OE DIR | CAB | CBA | SAB | SBA | AOTHRUA7 | BO THRU B7 CD54/74FCT647 CD54/74FCT649
X X I X X X Input Not Specified | Store A, B unspecified Store A, B unspecified
X X X g X X Not Specified | input Store B, A unspecified Store B, A unspecified
H X e | X X Input Input Store A and B Data Store A and B Data
H X HorL |HorlL X X Isolation, hold storage Isolation, hold storage
L L X X X L Output Input Real-Time B DatatoABus | Real-Time B Datato A Bus
L L X HorlL X H Stored B Data to A Bus Stored B Data to A Bus
L H X X L X Input Output Real-Time A Datato B Bus | Real-Time A Data to B Bus
L H HorlL X H X Stored A Data to B Bus Stored A Datato B Bus

#The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled, i.e., data at the bus pins
will be stored on every low-to-high transition of the clock inputs. To prevent excess currents in the High-Z modes, all I/O terminals should be terminated with 10k

resistors.

Trademark(s) ® Registered
Marca(s) Registrada(s)

Printed in USA/8-89
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MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE (VCC) .+t ttttiunreuansaensaeneesseneueesneseneasnioeemoraenneens -0.5V to 6V

DC INPUT DIODE CURRENT, IIK (for VI < =0.5V) . -20mA
DC OUTPUT DIODE CURRENT, IOK (for VO <-0.5V) . -50mA
DC OUTPUT SINK CURRENT per Output Pin, 1O ... +70mA
DC OUTPUT SOURCE CURRENT per Output Pin, 10 -30mA
DCVCC CURRENT(ICC)............ PN

DC GROUND CURRENT (IGND)

POWER DISSIPATION PER PACKAGE (PD):

For TA=-550C 10 +1000C (PACKAGE TYPE E) .. ...iuttinintttiit it ittt ittt enee s arasnnneaeiones 500mwW

For TA = +1000C to +1250C (PACKAGE TYPEE) . . Derate Linearly at 8mW/OC to 300mW

For TA=-550C 10 +700C (PACKAGE TYPE M) ... .0uiuitttittet ettt ettt tiet et eeeraanenanearasnensnenennnns 400mwW

For TA=+700C 10 +1250C (PACKAGE TYPEM). ... ttititiititieieiteetiaetenenneiennnenenes Derate Linearly at 6mW/OC to 70mW
OPERATING-TEMPERATURE RANGE (TA):

PACKAGE TYPE B, M it ittititttitetatetneseattsaeeneseenenneeteesntannenesoneienoeneesenenenrnsnsnes -550C to +1250C
STORAGE TEMPERATURE (Tstg) -650C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16in. = 1/32in. (1.59mm =+ 0.79mm) from case for 10S MaximumM ... ...t iniiiuiiiiit it iieenerr e eaeaanes +2650°C

Unit inserted into PC board min. thickness 1/16 in. (1.59mm) with solder contacting leadtipsonly ...t +3000C

RECOMMENDED OPERATING CONDITIONS:

The following are normal operating ranges for these devices. For maximum reliability, devices should always be operated within
these ranges.

umITs
CHARACTERISTIC MIN MAX UNITS
Supply-Voltage Range, VCC*: CD74 Series, TA =0°C to 70°C 475 5.25 v
CD54 Series, TA =-550C to +125°C 4.5 5.5 \
DC Input Voltage, VI 40 VvCC v
DC Output Voltage, VO 0 <VCC \"
Operating Temperature, TA -55 +125 oC
Input Rise and Fall Slew Rate, dt/dv 0 10 ns/V
* Unless otherwise specified, all voltages are referenced to ground.
CD54/74FCT647 TYPES CD54/74FCT649 TYPES
cas [1] hd [24] vec  * —N ol cas [1 hd 24] vec  * —0 g
SAB E g CBA ,-ﬁ xu: SAB | 2 E CBA ,—CE zuz
DIR E '2_—21 SBA *;___—;" DIR[3 22] SBA ';__)e,
J— c4 —_ - ()
a0 [4] 21] GE :?-—-Zlca d A0 [4] E]OE = > cs d
ME Em >1e 4D ME an >1e 4D
g - = 0'q's
A2 E E B1 = A2 [e] [ig] &1 =
50 721 20, 2 _ _ . 50 12750 2
w3 7] 18] B2 4 7B w[7] 5] B2 7 pY
6§ ey -t — —
A‘E EES 8 et e 18 A‘E EE‘ 6 :1-10
ASE EB‘ 7 e p—t— 17 A_SE EB4 :—“—. | ——>— 18
f— — o ——— 17
AGE Ea_r, o~} e 18 76 [10 E]BS 8 ———— ! ' ——— e
[ | e 15 . 9 ——— ) @ ———— 15
A7 |11 Egs A7 |11 EBS 10 —e— ——— 14
10 14 .
GND [12 B | o s GND[i2 73] B7 " [ I "
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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STATIC ELECTRICAL CHARACTERISTICS
FCT Serles: 74FCT Commercial Temperature Range, 09C to +70°C; VCC max = 5.25V, VCC min = 4.75V
54FCT Extended Industrial Temperature Range, -55°C to +125°C; VCC max = 5.5V, VCC min = 4.5V

TEST AMBIENT TEMPERATURE (TA)
CONDITIONS +250C 0°Cto +709C |-550C to +125°C
CHARACTERISTICS Vi(V) [IO(mA) |[VCC (V)| MIN MAX MIN MAX MIN MAX UNITS
High-Level Input Voltage 45
VIH to 2 - 2 - 2 - \
55
Low-Level Input Voitage 45
viL to - 0.8 - 08 - 0.8 v
55
High-Level Output Voltage VO VIHor -15 MIN 24 - 24 - - - "
ViL -12 MIN 24 - - - 24 - \
Low-Level Output Voltage VoL ViHor 64 MIN - 0.55 - 0.55 - - v
VviL 48 MIN - 0.55 - - - 0.55 v
High-Level Input Current H vcc MAX - 0.1 - 1 - 1 pA
Low-Level Input Current [[8 GND MAX - -0.1 - -1 - -1 pA
3-State Leakage Current 10ZH vce MAX - 0.5 - 10 - 10 pA
10zZL GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Output VCCor
Current * 108 GND MAX -60 - -60 - -60 - mA
VO =0
Input Clamp Voltage vCcC
VIK or -18 MIN - -1.2 - -1.2 - -1.2 v
GND
Quiescent Supply vcC
Current, MSI ICC or (o} MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Current per Input Pin AICC | 34Vt MAX - 16 - 1.6 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at VCC or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is AICC limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.
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PREREQUISITE FOR SWITCHING

AMBIENT TEMPERATURE (TA)
00C to +70°C -550C to +125°C
CHARACTERISTICS SYMBOL | VCC(V) MIN MAX MIN MAX UNITS
Data to Clock Setup Time tsu 5 4 - 4.5 - ns
Data to Clock Hold Time tH 5 2 - 2 - ns
Clock Pulse Width tw 5 6 - 6 - ns
t5V: min.is @ 4.5V
5V: min. is @ 4.75V for 0°C to +70°C
SWITCHING CHARACTERISTICS
FCT Serles: tr, tf = 2.5ns, CL = 50pF, RL - See Figure 3
AMBIENT TEMPERATURE (TA)
00C to +70°C ~550C to +1259C
CHARACTERISTICS SYMBOL | VCC(V) MIN MAX MIN MAX UNITS
Propagation Delays:
Stored A Data to B Bus FCT647 tPZL 5% 2 9 2 10 ns
Stored B Data to A Bus
tPLZ 5 2 9 2 11 ns
Stored E Data to B Bus FCT649 tPZL 5 2 9 2 10 ns
1
Stored B Data to A Bus PLZ 5 2 9 2 1 ns
ADatato B Bus FCT647 tPZL 5 2 9 2 1 ns
B Data to A Bi
alatoABus PLZ 5 2 9 2 1 ns
IE Datato B Bus FCT649 tPZL 5 2 8 2 9 08
BDatatoAB Y
ataloABus tPLZ 5 2 9 2 1 ns
Selectto Data FCT647,FCT649 tPZL 5 2 1 2 12 ns
tPLZ 5 2 9 2 11 ns
Enabling Times, Bus to FCT647 tPZL 5 2 14 2 15 ns
tput or Register to O t
Output or Register to Outpu FCT649 tPZL 5 2 15 2 18 ns
Disabling Times, Bus to FCT647,FCT649 tPLZ 5 2 9 2 1 ns
Output or Register to Output
Power Dissipation Capacitance CPD§ - pF
Max. (Peak) VOL VOLP
During Switching of Other Outputs See 5 1 Typical @ +25°C \
(Output Under Test Not Switching) Figure 1
Input Capacitance Cl - o 10 - 10 pF
Off-State Output Capacitance co - - 15 - 15 pF
5V: min. is @ 5.5V §CPD, measured per latch, is used to determine the dynamic power consumption.
max. is @ 4.5V PD (per package) = VCC ICC + X (VCC2 fi CPD + VO? fo CL + VCC AICC D) where:
5V: min. is @ 5.25V for 00C to +70°C VCC = supply voltage
max. is @ 4.75V for 00C to +70°C AICC = flow through current x unit load

CL = output load capacitance
D = duty cycle of input high
fo = output frequency

fi = input frequency
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PARAMETER MEASUREMENT INFORMATION

NOTES:
OTHER 1. VOLP is measured with respect to a ground reference near the
OuUT PUT_S__F output under test.

voL
2. Input pulses have the following characteristics:

PRR < 1MHz, tr = 2.5ns, tf = 2.5ns, skew 1ns.
S:BPE:T ___________ VOLP 3. RF. fixture with 700-MHz design rules required. IC should be
TEST 4% R — — vOL soldered into test board and bypassed with 0.1uF capacitor. Scope

and probes require 700-MHz bandwidth.

Figure 1 - Simultaneous switching transient waveforms.

INPUT
LEVEL
DATA A(B)

tr = 2508 D i tr = 2.508 - le— tf = 2508
TPUT 90% = — LEVEL s0% :_NEPUT
DISABLE 1.5V — - . A'.'a(an) 15V — _—— Ve
10% _ — & SELECT 10% — L GND

e
OUTPUT: OFF TO
OFF TO LOW E 0.3v LOW TO OFF {._
0.3V
voL __X_
(% GND) ===\
OUTPUTS OUTPUTS OUTPUTS, OUTPUTS OUTPUTS
ENABLED DISABLED ENABLED DISABLED | ENABLED DISABLED

OTHER o
INPUTS DUT WITH
(TIED HIGH O] OPEN-
OR LOW) DRAIN
° OUTPUT

OUTPUT g
DISABLE

Figure 3 - Open~-drain propagation delay times and test circuit.
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FCT Interface Logic

HARRIS RCA GE - INTERSIL
CD54/74FCT651, CD54/74FCT652
Octal Bus Transceivers/
A 4 20 .
a rwat Registers, 3-State
oie - = o CD54/74FCT651 - Inverti
P :; 15 B4 RT - lnve |ng
a ] [1e T pe CD54/74FCT652 - Non-Inverting
A7_.._.Jl 13 87 i
- DATA
e Seoa ﬂ & SBA SOuRGE oheE N Type Features:
CLFLOP{gﬁ gt&ﬁ }_ aND = 12 ch:P-u: m Buffered inputs

CD54/74FCT652 FUNCTIONAL DIAGRAM

m Typical propagation delay:
3ns @ VCC = 5V, TA = 250C, CL = 50pF

The CD54/74FCT651 and CD54/74FCT652
3-state, octal bus transceivers/registers use a small-geometry
BIMOS technology. The output stage is a combination of
bipolar and CMOS transistors that limits the output-HIGH level
to two diode drops below VCC. This resultant lowering of
output swing (OV to 3.7V) reduces power bus ringing (a source
of EMI) and minimizes VCC bounce and ground bounce and
their effects during simultaneous output switching. The output
configuration also enchances switching speed and is capable
of sinking 48 to 64 milliamperes.

These devices consist of bus transceiver circuits, D-type
flip-flops, and control circuitry arranged for multiplexed
transmission of data directly from the data bus or from the
internal storage registers. Output Enables OEAB and OEBA
are provided to control the transceiver functions. SAB and SBA
control pins are provided to select whether real-time or stored
data is transferred. The circuitry used for select control will
eliminate the typical decoding glitch that occurs in a
multiplexer during the transition between stored and real-time
data. A LOW input level selects real-time data, and a HIGH
selects stored data. The following examples demonstrate the
four fundamental bus-management functions that can be
performed with the octal bus transceivers and registers.

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 pins (CAB or CBA) regardless of the select
or enable control pins. When SAB and SBA are in the real-time
transfer mode, it is also possible to store data without using the

Family Features:

m SCR-latchup-resistant CMOS process.and circuit design

® Speed of bipolar FAST*/AS/S with signiticantly reduced
power consumption

u 64/48-mA output sink current (commercial/extended
industrial)

m Output voltage swing limited to 3.7V @ VCC = 5V

u Controlled output-edge rates

m [nput/output isolation to VCC

m BiMOS technology with low quiescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.

internal D-type flip-flops by simultaneously enabling OEAB
and OEBA. In this configuration, 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.

The CD54/74FCT651 and CD54/74FCT652 are supplied in
24-lead dual-in-line narrow-body  plastic packages (EN
suffix) and in 24-lead dual-in-line small-outline plastic
packages (M suffix). Both package types are operable over
two temperature ranges: Commercial (0°C to +70°C) and
Extended Industrial (-55°C to +1250C).

The CD54FCT651 and CD54FCT652 are also available in
chip form (H suffix). These unpackaged devices are operable
over the -550C to +1250C temperature range.

Trademark(s) ® Registered
Marca(s) Registrada(s)

Printed in USA/8-89
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FUNCTION TABLE

CD54/74FCT651,CD54/74FCT652

INPUTS DATAI/O OPERATION OR FUNCTION
OEAB |OEBA | CAB | CBA | SAB | SBA | AOTHRUA? | BO THRUB?7 CD54/74FCT651 CD54/74FCT652
L H Horl | HorL X X Input Input Isolation * Isolation *
L H e _ X X |input Input Store A and B Data Store Aand B Data
X H J~ |HorlL X X Input Unspecifiedt | Store A,Hold B Store A, Hold B
H H I g Xt X Input Output Store A in both registers Store Ain both registers
L X |HoL| -/ X X | Unspecifiedt | Input Hold A, Store B Hold, A Store B
L L e J X Xt | Output Input Stored B in both registers Store B in both registers
L L X X X L Output Input Real-Time BDatatoABus |Real-Time B Datato A Bus
L L X HorlL X H Output Input Stored B Data to A Bus Stored B Data to A Bus
H H X X L X |input Output Real-Time ADatato B Bus | Real-Time A Datato B Bus
H H Horl X H X Input Output Stored A Data to B Bus Stored A Data to B Bus
Stored A Datato B Bus Stored A Data to B Bus
H L |HorLfHorL] H | H |Output Output Stored B Data to A Bus Stored B Data to A Bus

* To prevent excess currents in the High-Z (isolation) modes, all /O terminals should be terminated with 10k to 1M resistors.

1 The data output functions may be enabled or disabled by various signals at the 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.

1 Select control = L: clocks can occur simultaneously.
Select control = H: clocks must be staggered in order to load both registers.

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE (VCC)
DC INPUT DIODE CURRENT, lIK (for VI <-0.5V) ...
DC OUTPUT DIODE CURRENT, IOK (for VO <-0.5V) .

DC OUTPUT SINK CURRENT per Output Pin, 10

DC OUTPUT SOURCE CURRENT per Output Pin, 1O .
DC VCC CURRENT (ICC)
DC GROUND CURRENT (IGND)

POWER DISSIPATION PER PACKAGE (PD):

For TA = -550C to +100°C (PACKAGE TYPEE) ...
For TA = +100°C to +125°C (PACKAGE TYPEE). .
For TA = -550C t0 +709C (PACKAGE TYPEM) ....
For TA = +700C to +1259C (PACKAGE TYPE M)

OPERATING-TEMPERATURE RANGE (TAx

PACKAGE TYPEE,M

LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/18 in. + 1/32 in. (1.59mm + 0.79mm) from case for 10s maximum
Unit inserted into PC board min. thickness 1/18 in. (1.59mm) with solder contacting lead tips only

RECOMMENDED OPERATING CONDITIONS:

The following are normal operating ranges for these devices. For maximum reliability, devices should always be operated within

these ranges.

STORAGE TEMPERATURE (Tstg)

LIMITS
CHARACTERISTIC MIN MAX UNITS

Supply-Voltage Range, VCC*: CD74 Series, TA = 0°C to 70°C 4.75 5.25 \

CD54 Series, TA = -550C to +125°C 4.5 5.5 v
DC Input Voltage, VI ] VvCC "
DC Output Voitage, VO 0 <vce \
Operating Temperature, TA -55 +125 oC
Input Rise and Fall Slew Rate, dt/dv [0} 10 ns/V

* Unless otherwise specified, all voltages are referenced to ground.
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File No. 2394 CD54/74FCT651,CD54/74FCT652

STATIC ELECTRICAL CHARACTERISTICS

FCT Series: 74FCT Commercial Temperature Range, 0°C to +70°C; VCC max = 5.25V, VCC min = 4.75V
54FCT Extended Industrial Temperature Range, -559C to +1250C; VCC max = 5.5V, VCC min = 4.5V

TEST AMBIENT TEMPERATURE (TA)
CONDITIONS +250C 00C to +700C  |-550C to +125°C
CHARACTERISTICS VI(V) |10(mA) |VCC (V)| MIN MAX MIN MAX MIN MAX | UNITS
High-Level Input Voltage 45
VIH to 2 - 2 - 2 - v
55
Low-Level Input Voltage 45
viL to - 08 - 08 - 08 \
55
High-Level Output Voltage o VIH or -15 MIN 24 - 24 - - - v
VOH
viL -12 MIN 24 - - - 24 - v
Low-Level Output Voltage o ViIHor 64 MIN - 0.55 - 0.55 - - v
VvOL
viL 48 MIN - 0.55 - - - 0.55 v
High-Level Input Current IH vCC MAX - 0.1 - 1 - 1 A
Low-Level Input Current [N GND MAX - -0.1 - -1 - -1 BA
3-State Leakage Current 10ZH vCcC MAX - 05 - 10 - 10 pA
10ZL GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Output VCCor
Current * 108 GND MAX -60 - -60 - -80 - mA
vVO=0
Input Clamp Voitage vCcC
VIK or -18 MIN - -1.2 - -1.2 - -12 v
GND
Quiescent Supply vCC
Current, MSI ICC or 0 MAX - 8 - 80 - 500 MA
GND
Additional Quiescent Supply
Current per Input Pin AICC | 34Vt MAX - 18 - 16 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at VCC or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is AICC limit specified in Static Characteristics Chart, e.g., 1.8mA max. @ +70°C.

CD54/74FCT651 TYPES CD54/74FCT652 TYPES
o 7] o  n{m n—Bo
——{ae D
sa8 [2] [T S — or ':_‘3:
OEA_BE SBA z?-———>¢:s ’:—->::
a[4 o L
G B0 w21 % "i‘% 40
2 [¢] E . 2 . £ ;z;nv 0
A E _3_2 6 et pette 19
M E B3 s [ e 18
;g E a :* . 7 = f—'*" ”
A RE 8 = 1 [} p—t 18
4 (19 et . .
A7 E _8_6 10 —oo—ti e 14
GND [12 67 " 1 prmer 13
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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PREREQUISITE FOR SWITCHING

AMBIENT TEMPERATURE (TA)
00C to +70°C -550C to +1250C
CHARACTERISTICS SYMBOL vcc (V) MIN MAX MIN MAX UNITS
Maximum Frequency fMAX 5t 85 - 85 - MHz
Data to Clock Setup Time tsu 5 4 - 4.5 - ns
Data to Clock Hold Time tH 5 2 - 2 - ns
Clock Pulsé Width tw 5 6 - 6 - ns

t5V: min.is @ 4.5V
5V: min. is @ 4.75V for 0°C to +70°C

SWITCHING CHARACTERISTICS
FCT Serles: tr, tf = 2.5ns, CL = 50pF, RL - See Figure 4

AMBIENT TEMPERATURE (TA)
00C to +70°C -550C to +1250C
CHARACTERISTICS SYMBOL VCC (V) MIN MAX MIN MAX UNITS
Propagation Delays:
- Store ADatato B Bus FCT652 tPLH, tPHL 5% 2 9 2 10 ns
Store B Data to A Bus
Store 5 Data to B Bus FCT651 tPLH, tPHL 5 2 9 2 10 ns
Store B Datato A Bus
AData to B Bus FCT652 tPLH, tPHL 5 2 9 2 1 ns
B Data to A Bus
ZDa!a toBBus FCT651 tPLH, tPHL 5 2 8 2 9 ns
BDatatoABus
SelecttoData . FCT651,FCT652 | tPLH,tPHL 5 2 " 2 12 ns
3-State Enabling Time FCT651 tPZL, tPZH 5 2 14 2 15 ns
Bus to Output or Register to Output
usto Outputor Register to Output - o7 een PZL, tPZH 5 2 15 2 18 ns
3-State Disabling Time FCT651 tPLZ,tPHZ 5 2 9 2 11 ns
Bus to Output or Register to Output
putorReg: WPU EcTes2 PLZ, tPHZ 5 2 9 2 11 ns
Power Dissipation Capacitance CPD§ - pF
Min. (Valley) VOHV VOHV
During Switching of Other Outputs See 5 0.5 Typical @ +25°C \
(Output Under Test Not Switching) Figure 1
Max. (Peak) VOLP VOLP
During Switching of Other Outputs See 5 1 Typical @ +25°C v
(Output Under Test Not Switching) Figure 1
Input Capacitance Cl - - 10 - 10 pF
3-State Output Capacitance co - - 15 - 15 pF
t5V: min. is @ 5.5V ) § CPD, measured per flip-flop, is used to determine the dynamic power consumption.
max. is @ 4.5V PD (per package) = VCC ICC + X (VCC2 fi CPD + VO2 fo CL + VCC AICC D) where:
5V: min. is @ 5.25V for 0°C to +70°C VCC = supply voltage
max. is @ 4.75V for 0°C to +70°C AICC = flow through current x unit load

CL = output load capacitance
D = duty cycle of input high
fo = output frequency

fi = input frequency
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CD54/74FCT851, CD54/74FCT652

PARAMETER MEASUREMENT INFORMATION

OTHER
OUTPUTS

OUTPUT
UNDER
TEST

N VOH  notes:

1. VOLP is measured with respect to a ground reference near the
output under test. VOHV is measured with respect to VOH.
2. Input puises have the following characteristics:

¢ \/\ VOH PRR < 1MHz, tr = 2.5ns, tf = 2.5ns, skew 1ns.
— — — VOHV 3 RF. fixture with 700-MHz design rules required. IC should be
voLP soldered into test board and byp d with 0.1uF capacitor. Scope

and probes require 700-MHz bandwidth.

Figure 1 - Si) g 'ms.
tr = 2.5n8 —| |=—v tf = 2.5ns
INPUT LEVEL I‘__ — :-I . 20%
N

DATA A T TN T T T 1w
(B) VI 10%

GND T — INPUT

B(A) VO
LEVEL

B(A) VO
FCT652

Figure 2 - Propagation delay times.

DATA A(B)

Figure 3 - Data setup and hold times.

tr = 2.5ns —»{ |— tf = 2.5ns

ouTPUT | o — T %%
DISABLE 15V — ——

GND 7 _— —_— —— 10%
OUTPUT: LOW TO — tP

tr, tf = 2.5n8 vce
OFF TO LOW oLz P N385V . ?
°* SR Bl a
I - I R B $ 5000
=] tPHZ — {PZH |-— o Vo :F RL
- PULSE 20 | —© D.uT. ]
N — — — — Y GEN
0.V < oH— — 18V ‘ 2ar cL 35008
OUTPUT: HIGH TO T MGND AT =20 < RL
OFF TO HIGH I
ouTPUTS ouTPUTS OUTPUTS )
ENABLED DISABLED ENABLED =
TEST SWITCH POSITION
1PLZ, tPZL, OPEN DRAIN CLOSED
tPHZ, tPZH, tPLH, tPHL OPEN

Figure 4 - Three-state propagation delay times and test circuit.
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FCT Interface Logic

HARRIS RCA . GE INTERSIL
CD54/74FCT653, CD54/74FCT654
PR ey = Y Octal Bus Transceivers/
Al -1a—o-.—- Bt . - .
A e | 2, Registers, Open-Drain (A Side),
B4 .
PO | e s |  3-State (B Side)
A7 Cat
oeea 2 lez saB source| bATA . CD54/74FCT653 - Inverting
. OEAB T $BA SOURCE f seLecTion  CD54/74FCT654 - Non-Inverting
LIP-  {CAB CLOCK 33 INPUTS i
FLOP { CBA CLOCK 22 Type Features:
CLOCKS GND = PIN12 VCC = PIN24 .
m Buffered inputs
m Typical propagation delay:
FUNCTIONAL DIAGRAM 3.5ns @ VCC = 5V, TA = 250C, CL = 50pF
The CD54/74FCT653 and CD54/74FCT654 Family Features:

octal bus transceivers/registers use a small-geometry BiIMOS
technology. The output stage is a combination of
bipolar and CMOS transistors that limits the output-HIGH level
to two diode -drops below VCC. This resultant lowering of
output swing (OV to 3.7V) reduces power bus ringing (a source
of EMI) and minimizes VCC bounce and ground bounce and
their effects during simultaneous output switching. The output
configuration also enchances switching speed and is capable
of sinking 48 to 64 milliamperes.

The CD54/74FCT653 is an inverting type having open
drains on the A output and 3-state outputs on the B side. The
CD54/74FCT654 differs only in that it is a non-inverting type.
These devices consist of bus transceiver circuits, D-type
flip-flops, and control circuitry arranged for multiplexed
transmission of data directly from the data bus or from the
internal storage registers. Output Enables OEAB and OEBA
are provided to control the transceiver functions. SAB and SBA
control pins are provided to select whether real-time or stored
data is transferred. The circuitry used for select control will
eliminate the typical decoding glitch that occurs in a
multiplexer during the transition between stored and real-time
data. A LOW input level selects real-time data, and a HIGH
selects stored data. The following examples demonstrate the
four fundamental bus-management functions that can be
performed with the octal bus transceivers and registers.

Data on the A or B data bus, or both, can be stored in the
internal D flip-flops by low-to-high transistions at the
appropriate clock pins (CAB or CBA) regardless of the select
or enable control pins. When SAB and SBA are in the real-time

m SCR-latchup-resistant CMOS process and circuit design

m Speed of bipolar FAST*/AS/S with significantly reduced
power consumption

m 64/48-mA output sink current (commercial/extended
industrial)

u Output voltage swing limited to 3.7V @ VCC = 5V

m Controlled output-edge rates

m Input/output isolation to VCC

m BiMOS technology with low quiescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.

transfer mode, it is also possible to store data without using the
internal D-type flip-flops by simultaneously enabling OEAB
and OEBA. In this configuration, 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.

The CD54/74FCT653 and CD54/74FCT654 are supplied in
24-lead dual-in-line narrow-body plastic packages (EN
suffix) and in 24-lead dual-in-line small-outline plastic
packages (M suffix). Both package types are operable over
two temperature ranges: Commercial (0°C to +700C) and
Extended Industrial (-55°C to +1250C).

The CDS4FCT653 and CD54FCT654 are also available in
chip form (H suffix). These unpackaged devices are operable
over the -550C to +1250C temperature range.

Trademark(s) ® Registered
Marca(s) Registrada(s)

Printed in USA/8-89

2403

File Number
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File No. 2403 CD54/74FCT653,CD54/74FCT654
FUNCTION TABLE
INPUTS DATAL/O OPERATION OR FUNCTION

OEAB |[OEBA | CAB | CBA | SAB | SBA | AOTHRUA7 | BOTHRUB? CD54/74FCT653 CD54/74FCT854
L H HorlL |HorL X X Input Input Isolation * Isolation *
L H e e X X |input Input Store A and B Data Store Aand B Data
X H _/~ |HorL X X |Input Unspecifiedt | Store A, Hold B Store A, Hold B
H H g J Xt X | Input Output Store A in both registers Store A in both registers
L X HorL | -/ X X Unspecifiedt | Input Hold A, Store B Hold, A Store B
L L AN X Xt | Output Input Store B in both registers Store B in both registers
L L X X X L Output Input Real-Time BDatatoABus | Real-Time B Data to A Bus
L L X HorlL X H Output Input Stored B Data to A Bus Stored B Data to A Bus
H H X X L X input Output Real-Time ADatatoBBus | Real-Time A Data to B Bus
H H HorL X H X Input Output Stored A Data to B Bus Stored A Data to B Bus

Stored A Data to B Bus Stored A Data to B Bus

H | L |HoLjHorl| H | H |Output Output Stored B Data to A Bus Stored B Data to A Bus

* To prevent excess currents in the High-Z (isolation) modes, all /O terminals should be terminated with 10k} to 1MQ resistors.

t The data output functions may be enabled or disabled by various signals at the 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.

} Select control = L: clocks can occur simultaneously.
Select control = H: clocks must be staggered in order to load both registers.

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY=VOLTAGE (VCC) +.vuvvtieninientn e rrnieasnsnssesnassnsssassnsnsacens ereeeenaas Cetaseerescreriasrenaenee

DC INPUT DIODE CURRENT, IIK (for VI < -0.5V)

DC OUTPUT DIODE CURRENT, IOK (for VO < -0.5V)

DC OUTPUT SINK CURRENT per Output Pin, 10

DC OUTPUT SOURCE CURRENT per Output Pin, 10
DC VCC CURRENT (ICC)
DC GROUND CURRENT (IGND)

POWER DISSIPATION PER PACKAGE (PD):

For TA=-550C 10 +1000C (PACKAGE TYPEE) ......cuiitiiiiiiiiiiiiiiarietseteeratenetnesnsenessesnsssasssssnsenes «er. S00MW
For TA = +100°C to +125°C (PACKAGE TYPE E)
For TA = -550C to +700C (PACKAGE TYPE M)
For TA = +700C to +1250C (PACKAGE TYPEM)...................

OPERATING-TEMPERATURE RANGE (TA):

PACKAGETYPEE,M......coiiviiiiiiiiininnnennns
STORAGE TEMPERATURE (Tstg) ....... et eeeeeeeatasatasteaaneetateatetanceecantusenstonasesotnantananns vesrres

LEAD TEMPERATURE (DURING SOLDERING):
Atdistance 1/16in. £ 1/32 in. (1.59mm x 0.79mm) from case for 10s maximum

Unit inserted into PC board min. thickness 1/18 in. (1.59mm) with solder contacting lead tips only . ...

RECOMMENDED OPERATING CONDITIONS:

Cetesesetnteenetianeetestantttttttctttettacsttantan . =550C to +1250°C
. -859C to +1500C

400mW

+2650C
+300°C

The following are | operating ranges for these devices. For maximum reliablility, devices shouid always be operated within
these ranges.
umITs
CHARACTERISTIC MIN MAX UNITS
Supply-Voltage Range, VCC*: CD74 Series, TA = 09C to 70°C 4.75 5.25 v
CD54 Series, TA = -550C to +1250C 45 5.5 v

DC Input Voltage, VI (1] vCC v

DC Output Voltage, VO 0 <VvcCC v

Operating Temperature, TA -55 +125 oC

Input Rise and Fall Slew Rate, dt/dv (] 10 ns/V

* Unless otherwise specified, all voltages are referenced to ground.
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File No. 2403 CD54/74FCT653, CD54/74FCT654

STATIC ELECTRICAL CHARACTERISTICS

FCT Series: 74FCT Commercial Temperature Range, 0°C to +70°C; VCC max = 5.25V, VCC min = 4.75V
54FCT Extended Industrial Temperature Range, -550C to +1250C; VCC max = 5.5V, VCC min = 4.5V

TEST AMBIENT TEMPERATURE (TA)
CONDITIONS +250C 00C to +700C |-550C to +1250C
CHARACTERISTICS VI(V) |10 (mA) |[VCC (V)| MIN MAX MIN MAX MIN MAX | UNITS
High-Level Input Voltage 45
VIH to 2 - 2 - 2 - "
55
Low-Level Input Voltage 45
VIL to - 0.8 - 0.8 - 08 v
55
High-Level Output Voltage o ViH or -15 MIN 24 - 24 - - - \
VOH
VIL -12 MIN 24 - - - 24 - \
Low-Level Output Voltage VIH or 64 MIN - 0.55 - 0.55 - - \"
VoL
VIL 48 MIN - 0.55 - - - 0.55 \'
High-Level Input Current IIH vCC MAX - 0.1 - 1 - 1 pA
Low-Level Input Current I GND MAX - -0.1 - -1 - -1 A
3-State Leakage Current 10ZH VvCC MAX - 0.5 - 10 - 10 pA
10ZL GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Output VCCor
Current * 10S GND MAX -60 - -60 - -60 - mA
VO =0
Input Clamp Voltage VCC
VIK or -18 MIN - -1.2 - -1.2 - -1.2 \"
GND
Quiescent Supply vCC
Current, MSI ICC or 0 MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Current per Input Pin AICC 3.4Vt MAX - 16 - 16 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at VCC or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is AICC limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.

CD54/74FCT653 TYPES CD54/74FCT654 TYPES
cas [ hd 23] vee z;:_B o cas [1] hd [24] vee ’;ﬁ 3
sas [2 B - — e sas 2] R h— et
oes [3 B p— oers [3] i
no[a [21] oEBA 1 - [: Ao [4] 21] OEBA -
a2 [6 [i9] B1 . 50 ;.2>zv 20 a2 6] 19] B1 ,_E L1 %Z;W 20
E [Z E !TZ Q- A3 E E 82 5 ptte 19
s8] 17] B3 s e A4 [8] [17] B3 8 —e—] e 18
%[5 We 1 et I Eoe 7~ —— "
Sic S et He T "
A7 {1 1] 5a g " a7 [i1] 14] B8 10 == e 14
GND E 13| B7 " 12 GND E E B7 11— f—es— 13
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT IEC LOGIC SYMBOL

3-78



File No. 2403 CD54/74FCT653,CD54/74FCT654
PREREQUISITE FOR SWITCHING
AMBIENT TEMPERATURE (TA)
00C to +70°0C -§50C to +125°C
CHARACTERISTICS SYMBOL | vCC (V) MIN MAX MIN MAX UNITS
Maximum Frequency (B Side as Outputs) fMAX 5t 80 - 80 - MHz
Data to Clock Setup Time tsu 5 4 - 45 - ns
Data to Clock Hold Time tH 5 2 - 2 - ns
Clock Pulse Width tw 5 [] - 6 - ns
15V: min.is @ 4.5V
5V: min. is @ 4.75V for 0°C to +70°C
SWITCHING CHARACTERISTICS
FCT Series: tr, tf = 2.5ns, CL = 50pF, RL - See Figures 3 and 4
AMBIENT TEMPERATURE (TA)
09C to +70°C -550C to +1259C
CHARACTERISTICS SYMBOL | VCC (V) MIN MAX MIN MAX UNITS
Propatagion Delays:
Stored A Data to B Bus FCT653 tPLH, tPHL 5t 2 9 2 10 ns
Stored A Data to B Bus FCT654 tPLH, tPHL 5 2 9 2 10 ns
Stored B Data to A Bus FCT653 tPZL 5 2 8 2 9 ns
tPLZ 5 2 9 2 " ns
Stored B Data to A Bus FCT654 tPZL, tPLZ 5 2 9 2 1 ns
ADatato B Bus FCT653 tPLH, tPHL 5 2 8 2 9 ns
A Data to B Bus FCTe54 tPLH, tPHL 5 2 9 2 11 ns
B Datato A Bus FCT653 tPZL 5 2 8 2 9 ns
tPLZ 5 2 9 2 1" ns
B Datato A Bus FCT654 tPZL, tPLZ 5 2 9 2 1 ns
Select to Data (B Bus) FCT653, FCT654 | tPLH, tPHL 5 2 1 2 12 ns
Select to Data (A Bus) FCT653 tPZL 5 2 8 2 9 ns
tPLZ 5 2 9 2 11 ns
Select to Data (A Bus) FCT654 tPZL, tPLZ 5 2 9 2 1 ns
3-State Enabling Times (B Bus) FCT653 tPZL, tPZH 5 2 14 2 15 ns
Bus to Output or Register to Output FCTe54 \PZL, tPZH 5 2 15 2 16 e
3-State Disabling Times (B Bus) FCT653 tPLZ, tPHZ 5 2 9 2 1 ns
Bus to Output or Register to Output FCTe54 \PLZ, tPHZ 5 2 9 P " i
Off-State Enabling Times (A Bus) FCT653 tPZL 5 2 14 2 15 ns
Bus to Output or Register to Output FCTe54 PzL 5 2 15 2 18 e
Off-State Disabling Times (A Bus)  FCT653 tPLZ 5 2 9 2 1 ns
Bus to Output or Register to Output FCTes4 PLZ s 2 9 2 " s
t+5V: min. is @ 5.5V §CPD, measured per fiip-flop, is used to determine the dynamic power consumption.
max. is @ 4.5V PD (per package) = VCC ICC + £ (VCC2 fi CPD + Vo2 fo CL + VCC AICCD) where:

5V: min. is @ 5.25V for 09C to +70°C
max. is @ 4.75V for 0°C to +70°C

VCC = supply voltage

AICC = flow through current x unit load
CL = output load capacitance

D = duty cycle of input high

fo = output frequency

fi = input frequency
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SWITCHING CHARACTERISTICS (Continued)
FCT Serles: tr, tf = 2.5ns, CL = 50pF, RL - See Figure 3 and 4

CD54/74FCT653,CD54/74FCT654

AMBIENT TEMPERATURE (TA)
00C to +70°C -550C to +125°C
CHARACTERISTICS SYMBOL VCC (V) MIN MAX MIN MAX UNITS

Power Dissipation Capacitance CPD§ - pF
Min. (Valley) VOH (B Side) VOHV

During Switching of Other Outputs See 5 0.5 Typical @ +250C \"

(Output Under Test Not Switching) Figure 1
Max. (Peak) VOL VOLP

During Switching of Other Outputs See 5 1 Typical @ +25°C v

(Output Under Test Not Switching) Figure 1
Input Capacitance (of] - - 10 - 10 pF
3-State Output Capacitance (B Side) co - - 15 - 15 pF
Off-State Output Capacitance (A Side) co - - 15 - 15 pF

t5V: min. is @ 5.5V
max. is @ 4.5V
5V: min. is @ 5.25V for 0°C to +70°C
max. is @ 4.75V for 09C to +70°C

§ CPD, measured per flip-flop, is used to determine the dynamic power consumption.
PD (per package) = VCC ICC + I (VCC2 fi CPD + VO2 fo CL + VCC AICCD) where:
VCC = supply voltage
AICC = flow through current x unit load

CL = output load capacitance
D = duty cycle of input high

fo = output frequency

fi = input frequency

PARAMETER MEASUREMENT INFORMATION

VOH

OTHER

OUTPUTS /

[ voL
OUTPUT voH
UNDER VOHV
TEST voLp

NOTES:

1. VOLP is measured with respect to a ground reference near the
output under test. VOHV is measured with respect to VOH.

2. Input pulses have the following characteristics:
PRR < 1MHz, tr = 2.5ns, tf = 2.5ns, skew 1ns.

3. R.F. fixture with 700-MHz design rules required. IC should be
soldered into test board and bypassed with 0.1pF capacitor.
Scope and probes require 700-MHz bandwidth.

Figure 1 - Simultaneous switching transient waveforms.

INPUT
LEVEL
DATA A(B)

CAB (CBA)

Figure 2 - Data setup and hold times.
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OUTPUT: LOW TO
OFF TO LOW

—

0.3V_—L_ _

OUTPUT: HIGH TO
OFF TO HIGH

OUTPUTS
ENABLED

|e— tf = 2.5ns

CD54/74FCT653, CD54/74FCT 654

—_— 0%
T ——— 10%
tr, tft = 2.5ns ? vcc
Vi = av =
'J—L o Vo 3 SOF?LQ
gg'&SE Zo D.UT. -T )
AT oL Zs00a
RT = Zo 50pF < AL
ouris | qumre -
TEST SWITCH POSITION
tPLZ, tPZL, OPEN DRAIN CLOSED
tPHZ, tPZH, tPLH, tPHL OPEN

Figure 3 - Three-state propagation delay waveforms and test circuit (B outputs).

tr= 2.5ns

outpur  90%
DISABLE VS —
10%

OUTPUT: LOWTO
OFF TO LOst

—_—

OUTPUTS
ENABLED

tf = 2.5ns
- tf = 2,
INPU‘ll'- tr = 2.5ns —»= ’—— ——' I—-— 2.5ns INPUT
LEVE BnoR 9% — — LEVEL
1.6V — _—
SELECT ¥~
h OUTPUT: OFF TO
r LOW TO OFF
El: voL
(= GND)
outpuTs __|_  outputs OUTPUTS OUTPUTS OUTPUTS
DISABLED ENABLED DISABLED "~ ™ ENABLED DISABLED
[ —
OTHER
INPUTS J @ pur witk
(TIED HIGH [ S— OPEN-
OR LOW) DRAIN
o——1 ourtpruT
OUTPUT
DISABLE

Figure 4 - Open~-drain propagation delay times and test circuit (A outputs).
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FCT Interface Logic

HARRIS RCA GE INTERSIL
CD54/74FCT821A, CD54/74FCT822A
. _>*%%  10-Bit D-Type Flip-Flops, 3-State
D1 — — a1 a1l Positive-Edge Triggered
D2 — — Q2 Q2 CD54/74FCT821A - Non-Inverting
D3 — — Q3 Q3 CD54/74FCT822A - Inverting
D4 — — Q4 Q4
D5 — — a5 Q5
D6 — — o6 Q6
D7 — — a7 Q7
D8 — — Q8 Q8
D9 — — Q9 Q9 Type Features:

FUNCTIONAL DIAGRAM

m Buffered inputs
m Typical propagation delay:
3.5ns @ VCC = 5V, TA = +250C, CL = 50pF

The CD54/74FCT821A and CD54/74FCT822A
10-bit, D-type, 3-state, positive-edge-triggered flip-flops use
a small-geometry BiMOS technology. The output stage is a
combination of bipolar and CMOS transistors that limits
the output-HIGH level to two diode drops below VCC. This
resultant lowering of output swing (OV to 3.7V) reduces power
bus ringing (a source of EMI) and minimizes VCC bounce and
ground bounce and their effects during simultaneous output
switching. The output configuration also enhances switching
speed and is capable of sinking 32 to 48 milliamperes.

The 10 fiip-flops enter data into their registers on the LOW-
to-HIGH transition of the clock (CP). The Output Enable (OE)
controls the 3-state outputs and is independent of the register
operation. When the Output Enable (ﬁ) is HIGH, the outputs
are in the high-impedance state. The CD54/74FCT821A
and CD54/74FCT822A share the same configurations, but
the CD54/74FCT821A outputs are non-inverted while the
CD54/74FCT822A devices have inverted outputs.

The CD54/74FCT821A and CD54/74FCT822A are supplied
in 24-lead dual-in-line narrow-body plastic packages (EN
suffix) and in 24-lead dual-in-line small-outline plastic
packages (M suffix). Both package types are operable over
two temperature ranges: Commercial (0°C to +70°C) and
Extended Industrial (-55°C to +12590C).

The CD54FCT821A and CD54FCT822A are also available in
chip form (H suffix). These unpackaged devices are operable
over the ~550C to +1250C temperature range.

Family Features:

» SCR-latchup-resistant CMOS process and circuit design

m Speed of bipolar FAST*/AS/S with signiticantly reduced
power consumption

m 48/32-mA output sink current (commercial/extended
industrial)

m QOutput voltage swing limited to 3.7V @ VCC = 5V

u Controlled output-edge rates

m Input/output isolation to VCC

m BiMOS technology with low quiescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.

Trademark(s) ® Registered
Marca(s) Registrada(s)

Printed in USA/8-89

TRUTH TABLE
OUTPUTS
INPUTS
FCT821A FCT822A
OE cP Dn Qn an
L e H L
L I L H
L L X NC NC
H X X 4 z
H = HIGH level (steady state)
L = LOW level (steady state)
X = Immaterial
_/”= Transition from LOW to HIGH level
Z = HIGH impedance
NC = No change
File Number 2390
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File No. 2390 CD54/74FCT821A, CD54/74FCT822A

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY=VOLTAGE (VCC) .ttt ttttittsateieeeseesueesennessseuessseseesnenassssosssssssssssssansensssnesssosansoasss -0.5Vto 6V
DC INPUT DIODE CURRENT, IIK (for VI < -0.5V) ... -20mA
DC OUTPUT DIODE CURRENT, IOK (Or VO < =0.5V) . . ot vttt tenenansntenseensasensasessessacasocnsensssosnsnsnssses -50mA
DC QUTPUT SINK CURRENT per OUtPUL PIN, 1O ...ttt iiiitieatiietattiesitenaaeeeaasneenaossaneeeneennennnnsonss .+70mA
DC OQUTPUT SOURCE CURRENT per Output Pin, 1O . . =30mA
DCVCCCURRENT(ICC)..evviiinneeiinnnnanns . 260mA
DC GROUND CURRENT (IGND) ..ttt ttittataeeteneneassonensasnnneeressasesssesssseassnsassessssocaeessnenssssessassesnras S00mA
POWER DISSIPATION PER PACKAGE (PD):

FOr TA=-550C 10 +1000C (PACKAGE TYPEE) . ... .uuttuttututnenuneeesaesoneneneneasensnssesssonsosasonsnsssarassensanns 500mw

For TA=+1009C 10 +1250C (PACKAGE TYPEE) . . ...tutuiueninevurerneneneneseeennseenensnennn Derate Linearly at SmW/OC to 300mW

FOr TA=-550C 10 +700C (PACKAGE TYPE M) ... tututitttiuetetatneeenenensssassessasessesesestnsssessssssnsesasstncns 400mwW

For TA=+700C t0 +1250C (PACKAGE TYPE M). . .. ttiiittitiieatanreasontonsonsenesncsneeanes Derate Linearly at 6mW/9C to 70mwW
OPERATING-TEMPERATURE RANGE (TA):

PACKAGE TYPE B, M ..ttt iatit et tittatiataeeaaseseosteesaesasenesessasasosssensssesassneersanssnss -550C to +1250C
STORAGE TEMPERATURE (TS1g) . .t oot v iteeeteeintettnueusensessoneeansossassasonsesesossnssnssnsesnsoanansassons -659C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16in. £ 1/32in.(1.59mm % 0.79mm) from case for 10S maximum .. ......ocuitiiuirnentrannecennnssenssasanssanns

Unit inserted into PC board min. thickness 1/16 in. (1.59mm) with solder contacting lead tips only

RECOMMENDED OPERATING CONDITIONS:

The following are normal operating ranges for these devices. For maximum reliabllity, devices should always be operated within
these ranges.

uMITS
CHARACTERISTIC MIN MAX UNITS
Supply-Voltage Range, VCC*: CD74 Series, TA = 0°C to 70°C 4.75 5.25 v
CD54 Series, TA = -550C to +1250C 45 5.5 v

DC input Voltage, VI (o] VvCC \'
DC Output Voltage, VO (o] <VvCC v
Operating Temperature, TA -55 +125 oC
Input Rise and Fall Slew Rate, dt/dv 0 10 ns/V

* Unless otherwise specified, all voltages are referenced to ground.

CD54/74FCT821A TYPES CD54/74FCT822A TYPES
— — 1 EN 1 EN

OE E E vee 13 ) OE E vCC 13 ¢
oo 2] 23] @0 L oo 2] @ L
D‘E @01 2 =i 1D V }— 23 D‘E a 2 ——q 1D v 23
02 E :23 Q2 3 —d — 22 D2 E @2 3 22
03 5] [20] a3 ¢ — 21 p3[s Q34— z
D4 E 1_"9] Q4 s — — 20 D4 E Q4 5 —il 20
o5 [7] ig] a5 & —] — 19 Ds[7] [P R p— 1
D6 E E Q6 7 — — 18 D6 E Qs 7 — 18
D7E E](.W 8 — f—— 17 D7E a7 8 — 17
D8 E E Q8 9 — — 16 D8 E Q8 @ —f 16
DQ[‘_T_ EQO 10— —15 DQE @ 10— 15

6N [i12] B cP 11— | .. onofi2 ce ] »
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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File No. 2390 CD54/74FCT821A, CD54/74FCT822A

STATIC ELECTRICAL CHARACTERISTICS

FCT Series: 74FCT Commercial Temperature Range, 0°C to +70°C; VCC max = 5.25V, VCC min = 4,75V
54FCT Extended Industrial Temperature Range, -55°C to +125°C; VCC max = 5.5V, VCC min = 4.5V

TEST AMBIENT TEMPERATURE (TA)
CONDITIONS +250C 00C to +700C |-559C to +1250C
CHARACTERISTICS VI(V) |10 (mA)|VCC(V)| MIN MAX MIN MAX MIN MAX | UNITS
High-Level Input Voltage 4.5
VIH to 2 - 2 - 2 - v
55
Low-Level Inpul Voltage 45
. vIL to - 08 - 08 - 0.8 \
55
High-Level Output Voltage VOH VIH or -24 MIN 24 - 24 - - - v
VIL -20 MIN 24 - - - 24 - \'
Low-Level Output Voltage voL VIiH or 48 MIN - 0.55 - 0.55 - - \
ViL 32 MIN - 0.55 - - - 0.55 \
High-Level Input Current IiH vCcC MAX B 0.1 - 1 - 1 pA
Low-Level Input Current n GND MAX - -0.1 - -1 - -1 pA
3-State Leakage Current 10ZH vCC MAX - 0.5 - 10 - 10 pA
10ZL GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Output VCCor
Current * 10s GND MAX -60 - -60 - -60 - mA
VO =0
Input Clamp Voltage vCC
VIK or -18 MIN - -1.2 - -1.2 - -1.2 \
GND
Quiescent Supply vCC
Current, MSI ICC or (o] MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Current per Input Pin AlCC 34Vt MAX - 16 - 16 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at VCC or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is AICC limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.
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File No. 2390 CD54/74FCT821A,CD54/74FCT822A

PREREQUISITE FOR SWITCHING

AMBIENT TEMPERATURE (TA)
0°C to +70°C -550C to +125°C
CHARACTERISTICS SYMBOL | VCC (V) MIN MAX MIN MAX UNITS
Clock Pulse Width tw 5t 7 - 7 - ns
Data to Clock Setup Time tsu 5 4 - 4 - ns
Data to Clock Hold Time tH 5 2 - 2 - ns
Maximum Clock Frequency fMAX 5 70 - 60 - MHz
t5V: min.is @ 4.5V
5V: min. is @ 4.75V for 0°C to +70°C
SWITCHING CHARACTERISTICS
FCT Series: tr, tf = 2.5ns, CL = 50pF, RL - See Figure 4
AMBIENT TEMPERATURE (TA)
0°C to +70°C -550C to +1259C
CHARACTERISTICS SYMBOL | VCC(V) MIN MAX MIN MAX UNITS
Propagation Delays:
Clockto Q FCT821A tPLH, tPHL 5t 1.5 12 1.5 12 ns
Clock to @ FCT822A tPLH, tPHL 5 15 12 1.5 12 ns
Output Enableto Q FCT821A tPZL, tPZH 5 15 14 1.5 15 ns
Output Disable to Q FCT821A tPLZ, tPHZ 5 15 16 1.5 18 ns
Output Enable to Q FCT822A tPZL, tPZH 5 1.5 14 1.5 15 ns
Output Disable to Q FCT822A tPLZ, tPHZ 5 1.5 16 15 18 ns
Power Dissipation Capacitance CPD§ - pF
Min. (Valley) VOHV VOHV
During Switching of Other Outputs See 5 0.5 Typical @ +25°C v
(Output Under Test Not Switching) Figure 1
Max. (Peak) VOLP VOLP
During Switching of Other Outputs See 5 1 Typical @ +25°C Vv
{Output Under Test Not Switching) Figure 1
Input Capacitance Cl - - 10 - 10 pF
3-State Output Capacitance cO - - 15 - 15 pF
1+5V: min. is @ 5.5V §CPD, measured per flip-flop, is used to determine the dynamic power consumption.
max. is @ 4.5V PD (per package) = VCC ICC + X (VCC2 fi CPD + VO2 fo CL + VCC AICC D) where:
5V: min. is @ 5.25V for 0°C to +70°C VCC = supply voltage
max. is @ 4.75V for 0°C to +70°C AICC = flow through current x unit load

CL = output load capacitance
D = duty cycle of input high
fo = output frequency

fi = input frequency
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File No. 2390

PARAMETER MEASUREMENT INFORMATION

VOH

OTHER
OUTPUTS /

—_——— voL
OUTPUT vou

u —

UNDER VOHV
€T VOLP

AR EsTEEss Yo

CD54/74FCT821A, CD54/74FCT822A

NOTES:

1. VOLP is measured with respect to a ground reference near the
output under test. VOHV is measured with respect to VOH.

2. Input pulses have the following characteristics:
PRR < 1MHz, tr = 2.5ns, tf = 2.5ns, skew 1ns.

3. R.F. fixture with 700-MHz design rules required. IC should be
soldered into test board and bypassed with 0.1uF capacitor. Scope
and probes require 700-MHz bandwidth.

Figure 1 - Simultaneous switching transient waveforms.

INPUT
LEVEL
D
tH (H)
—=| tSU (L) tSU (H)
CcP
Figure 2 - Propagation delay times. Figure 3 - Setup and hold times.
tr = 2.5ns— e— tf = 2.5ns
Vv T — — — — 90%
OUTPUT 1.5V
DISABLE G‘ND - -
A — — — 10%
OUTPUT: LOW TO ]  tPZL  |ee—
tr, tf = 2.5ns vCC
OFF TO LOW tPLZ \ 85 3.5V T
oV :— 1.5V v|=|-—-lav =
—_—— T T — ‘)500-“-
T — tprz Pz = — o Vo $ R
Z
_%:ia - _‘F_ cen °—¢ D.UT. o
0.3v : b — — 1.5V ‘:RT 7= CL :: 50080
OUTPUT: HIGH TO . mGND  RT = 20 < 50pF < AL
OFF TO HIGH 1
OUTPUTS OUTPUTS OUTPUTS l v
ENABLED DISABLED ENABLED =
TEST SWITCH POSITION
tPLZ, tPZL, OPEN DRAIN CLOSED
tPHZ, tPZH, tPLH, tPHL OPEN

Figure 4 - Three-state propagation delay times and test circuit.
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o HARRIS FCT Interface Logic

HARRIS - RCA - GE - [INTERSIL

CD54/74FCT823A, CD54/74FCT824A

e 22 9-Bit D-Type Flip-Flops, 3-State

D0 — — Q0 Qo

D1 — — a1 a1 Positive-Edge-Triggered
D2 —] — Q2 Q2
o o o CD54/74FCT823A - Non-Inverting
D5 —, a5 o5 CD54/74FCT824A - Inverting
D6 — — Q6 Q8
D7— —aQq7 Q7
D8 — — a8 Q8
CE J | | L cp
OE MR Type Features:
m Buffered inputs
m Typical propagation delay:
FUNCTIONAL DIAGRAM 3.5ns @ VCC = 5V, TA = 250C, CL = 50pF

The CD54/74FCT823A and CD54/74FCT824A Family Features:

-bit, D- , 3- 3 itive- -tri - . . .
gmgrll-ze:)y:wztg %ia:fopsos;;c:ngg%? t'}%ge'::t;m :toa%seu‘sse: [ ] SCR-Iatchqp-res:stant CMOS process gnd circuit design
combination of bipolar and CMOS transistors that limits the ™ Speed of bipolar FAST*/AS/S with significantly reduced

output-HIGH level to two diode drops below VCC. This result- power consumption .
ant lowering of output swing (O to 3.7V) reduces power bus ™ 48/32-mA output sink current (commercial/extended
ringing (a source of EMI) and minimizes VCC bounce and industrial)

ground bounce and their effects during simultaneous output ® Output voltage swing limited to 3.7V @ VCC = 5V
switching. The output configuration also enhances switching ® Controlled output-edge rates

N P t illi ‘ u Input/output isolation to VCC
speed and is capable of sinking 32 to 48 milliamperes u BiMOS technology with low quiescent power

The nine flip-flops enter data into their registers on the ——————ou—

LOW-to-HIGH transition of the clock (CP). The Output Enable  * FAST is a registered trademark of Fairchild Semiconductor Corp.
(OE) controls the 3-state outputs and is independent of the

register operation. These 9-bit-wide buffered registers with TRUTH TABLE

Clo.ck Enaple (CE). anq M'aster Reset (MR) mputs are ideal for INPUTS Q OUTPUTS
parity bus interfacing in high-performance microprogrammed —
systems. OE | MR | CE D CP | 823A 824A FUNCTION
The CD54/74FCT823A and CD54/74FCT824A are supplied H X L L |/ 4 z High Z
in 24-lead dual-in-line narrow-body plastic packages (EN H | X L H | 4 z
suffix) and in 24-lead dual-in-line small-outline plastic pack- H L X X X z z Reset
ages (M suffix). Both package types are operable over two L L X X X L L
temperature ranges: Commercial (0 to +700C) and Extended " " " X X Z 7 —
N ol

Industrial (-550C to +1250C). L " " X X NC NG
The CD54FCT823A and CDS54FCT824A are also available in H H L L | Z z L

. ) . oad
chip form (H suffix). These unpackaged devices are operable H H L H | z z
over the -550C to +1250C temperature range. L | H L L | L H

L H L H e H L

H = HIGH, L = LOW, X = Don’t Care, NC = No Change,
_/"= LOW-to-HIGH transition, Z = High Impedance

Trademark(s) ® Registered
Marca(s) Registrada(s)

Printed in USA/8-89
File Number 2389
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File No. 2389

CD54/74FCT823A, CD54/74FCT824A

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE (VCC) .. t\ittvttiineiiiinnininrnsasannnenanns
DC INPUT DIODE CURRENT, HIK (for VI<=0.5V) ...vivivinniiieninnnn,s
DC OUTPUT DIODE CURRENT, 10K (for VO <=0.5V) ......oovvvivnnnnn,
DC OUTPUT SINK CURRENT per Output Pin, 1O ... .vviriiniiiiiiiiiiiiiiiiiiiincinnanaees tessesteasane
DC OUTPUT SOURCE CURRENT per Output Pin, 10
DCVCC CURRENT(ICC) . et ittt it it iieii i eaneenas
DC GROUND CURRENT (IGND) 1.ttt ittt it iiiateenevaaeaaaessasaensanosssasssssosssesossnnenasesassssonansens
POWER DISSIPATION PER PACKAGE (PD):
For TA=-550Ct0 +1000C (PACKAGE TYPEE) ... .utuiuiiiiiiiiiiiitiiiiiiiiiitii ittt iieesantenasetiatennsnsenionaensans 500mwW
For TA = +100°C to +1259°C (PACKAGE TYPE E) Derate Linearly at 8mW/0C to 300mwW

For TA=-55CC 10 +700C (PACKAGE TYPE M) 1ottt ittt it ittt a it tearietsatantnrarananensnansnensaenss 400mW
For TA=+700C 10 +1250C (PACKAGE TYPEM). ...ttt ieinrnsntnnneissssnsncnsnnnsiaeenen Derate Linearly at 6mW/0C to 70mwW
OPERATING-TEMPERATURE RANGE (TA):
PACKAGE TYPE E, M L.ttt ittt ittt ittt ittt sassseaat e aaeosansnseenssossssosananessesnns
STORAGE TEMPERATURE (Tstg) . -659C to +1500C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16in. = 1/32in. (1.59mm £ 0.79mm) from case for 108 Maximum .. ... ..itiitiitiieieiieiiaiiattenneennaninens +265°C
Unit inserted into PC board min. thickness 1/16 in. (1.59mm) with solder contacting lead tipsonly ............cooviiiiiiiiinii., +300°C

RECOMMENDED OPERATING CONDITIONS:

The following are normal operating ranges for these devices. For maximum reliabllity, devices should always be operated within
these ranges.

LIMITS
CHARACTERISTIC MIN MAX UNITS
Supply-Voltage Range, VCC*: CD74 Series, TA = 0°C to 70°C 475 525 Vv
CD54 Series, TA = -550C to +125°C 4.5 5.5 v
DC Input Voltage, Vi (o] vCcC A
DC Output Voltage, VO (o] <VCC Vv
Operating Temperature, TA -55 +125 oC
Input Rise and Fall Slew Rate, dt/dv 0 10 ns/V
* Unless otherwise specified, all voltages are referenced to ground.
CD54/74FCT823A CD54/74FCT824A
1 EN 1 EN
1 R 1 R
_ \J 14 G1 _ 14 G1
ok [1] g vce 13 102 oe[n vce 13 1c2
oo 2] 23] Qo L oo [2 ) L
2 = 2p p— 23 — 2 —— 2p v 23
o1 3] 22) a1 o1[3 a1
p2 [4] 21] 02 2= — 22 oz [4] az 3 2
DaE @Qa 4 — p— 21 o35 ) 4 — 21
04 [&] 9] Q4 5 —t f— 20 D4 [6 04 5 — 20
ps |7 [ig] os 6 — — 19 p5|7 os ¢ — 19
oe [8 7] 08 7 I oe [¢] e 7 —] e
o7 [¢] [1¢] a7 o7 9] a7
o8 E E - 8 p— 17 08 E o 8 =t 17
w [] 74 ce o — — 16 wr [T] o o — S 16
ano [12] 13 cp 10 —— — 15 anp [i2] cp 10— 15
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT 1IEC LOGIC SYMBOL
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File No. 2389 CD54/74FCT823A,CD54/74FCT824A

STATIC ELECTRICAL CHARACTERISTICS

FCT Serles: 74FCT Commercial Temperature Range, 0°C to +70°C; VCC max = 5.25V, VCC min = 4.75V
54FCT Extended Industrial Temperature Range, -550C to +125°C; VCC max = 5.5V, VCC min = 4.5V

TEST AMBIENT TEMPERATURE (TA)
CONDITIONS +250C 09C to +700C |-559C to +125°C
CHARACTERISTICS vVi(V) [I0(mA) [VCC(V)| MIN MAX MIN MAX MIN MAX UNITS
High-Level Input Voitage 45
VIH to 2 - 2 - 2 - v
55
Low-Level Input Voltage 45
viL to - 08 - 0.8 - 08 Vv
55
High-Level Output Voltage VOH ViH or -24 MIN 24 - 24 - - - v
ViL -20 MIN 24 - - - 24 - v
Low-Level Output Voltage o VIH or 48 MIN - 0.55 - 0.55 - - \"
VoL
viL 32 MIN - 0.55 - - - 0.55 v
High-Level input Current H vCcC MAX - 0.1 - 1 - 1 HA
Low-Level Input Current L GND MAX - -0.1 - -1 - -1 pA
3-State Leakage Current 10ZH vCC MAX - 0.5 - 10 - 10 pA
1ozL GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Qutput VCCor
Current * 108 GND MAX -60 - -60 - -60 - mA
VO =0
Input Clamp Voltage vCcC
VIK or -18 MIN - -1.2 - -1.2 - -1.2 v
GND
Quiescent Supply vCcC
Current, MSI icC or (o] MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Current per Input Pin AiCC 34Vt MAX - 16 - 1.6 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at VCC or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is AICC limit specified in Static Characteristics Char, e.g., 1.6mA max. @ +70°C.
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File No. 2389 CD54/74FCT823A, CD54/74FCT824A

PREREQUISITE FOR SWITCHING

AMBIENT TEMPERATURE (TA)
00C to +70°C ~550C to +1259°C
CHARACTERISTICS SYMBOL | VCC(V) MIN MAX MIN MAX UNITS
Pulse Width — Clock, MR w 5t 7 - 7 - ns
Setup Time — Data to Clock, CE to Clock tsu 5 4 - 4 - ns
Hold Time — Data, CE tH 5 2 - 2 - ns
Master Reset Recovery Time tREC 5 7 - 7 - ns
Maximum Clock Frequency fMAX 5 70 - 60 - MHz
t5V: min.is @ 4.5V
5V: min. is @ 4.75V for 0°C to +70°C
SWITCHING CHARACTERISTICS
FCT Serles: tr, tf = 2.5ns, CL = 50pF, RL - See Figure 4
AMBIENT TEMPERATURE (TA)
00C to +70°C -550C to +125°C
CHARACTERISTICS SYMBOL | VCC(V) MIN MAX MIN MAX UNITS
Propagation Delays:
Clockto Q FCT823A tPLH, tPHL 5t 15 12 1.5 12 ns
Clockto Q FCT824A tPLH, tPHL 5 1.5 12 1.5 12 ns
MRtoQ tPHL 5 1.5 20 1.5 20 ns
Output Enableto Q FCT823A tPZL, tPZH 5 1.5 14 1.5 15 ns
Output Disable to Q FCT823A tPLZ,tPHZ 5 1.5 16 1.5 18 ns
Output Enable to Q FCT824A tPZL, tPZH 5 15 14 1.5 15 ns
Output Disable to Q FCT824A tPLZ, tPHZ 5 1.5 16 1.5 18 ns
Power Dissipation Capacitance CPD§ - pF
Min. (Valley) VOHV VOHV
During Switching of Other Outputs See 5 0.5 Typical @ +25°C Vv
(Output Under Test Not Switching) Figure 1
Max. (Peak) VOLP VOLP
During Switching of Other Outputs See 5 1 Typical @ +250C \
(Output Under Test Not Switching) Figure 1
Input Capacitance o] - - 10 - 10 pF
3-State Output Capacitance co - - 15 - 15 pF
t5V: min. is @ 5.5V § CPD, measured per flip-flop, is used to determine the dynamic power consumption.
max. is @ 4.5V PD (per package) = VCC ICC + X (VCC2 fi CPD + VO2 fo CL + VCC AICC D) where:
5V: min. is @ 5.25V for 09C to +70°C VCC = supply voltage
max. is @ 4.75V for 0°C to +70°C AICC = flow through current x unit load

CL = output load capacitance
D = duty cycle of input high
fo = output frequency

fi = input frequency
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File No. 2389 CD54/74FCT823A, CD54/74FCT824A

PARAMETER MEASUREMENT INFORMATION

— R — \ VOH
OTHER NOTES:
OUTPUTS / 1. VOLP is measured with respect to a ground reference near the
- T T/~ voL output under test. VOHV is measured with respect to VOH.
¢ VOH 2. Input pulses have the following characteristics:
OouTPUT 4 \f__\_ — VOHV PRR < 1MHz, tr = 2.5ns, tf = 2.5ns, skew 1ns.
;-’E‘SD[ER 3. R.F. fixture with 700-MHz design rules required. IC should be
voLpP soldered into test board and bypassed with 0.1uF capacitor. Scope

——/\_j::—t' —_— === vOoL and probes require 700-MHz bandwidth.

" S Ty #

Figure 1 - Si ing ient waveforms.

Figure 2 - propagation delay times. Figure 3 - setup and hold times.
tr = 2.5ng—» fe— tf = 2.5ns
ouTPUT | = — - 8%
DISABLE - - 0
GND ,—— — — — 10%
OUTPUT: LOW TO
OFF TO LOW tr, tf = 2.5ns j vCcC
e "L o
S S < 5000
— ° Vo S R
.—j':z:. _____ GEN 2° () o.uT. 0
o-3v ( 7 3RT A CL 25008
OUTPUT: HIGH TO . |GND  RT = 2o S 50pF < AL
OFF TO HIGH 1
OUTPUTS OUTPUTS OUTPUTS h v
ENABLED DISABLED ENABLED —.l_—
TEST SWITCH POSITION
tPLZ, tPZL, OPEN DRAIN CLOSED
tPHZ, tPZH, tPLH, tPHL OPEN

Figure 4 - Three-state propagation delay times and test circuit.
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FCT Interface Logic

HARRIS RCA GE INTERSIL
CD54/74FCT827A, CD54/74FCT828A
20— —v» w 10-Bit Buffers/Line Drivers, 3-State
~ — 2 ¥ CD54/74FCT827A - Non-Inverting
s —] [ v+ v  CD54/74FCT828A - Inverting
A5 - — Y5 Y_S
A6 —1 — Y6 E
A7 — — Y7 Y7
A8 —— Y8 Y8
A9 — v V8 Type Features:

m Buffered inputs
m Typical propagation
3.5ns @ VCC =5V,

oEi J— l

OE2
FUNCTIONAL DIAGRAM

delay:
TA = +250C, CL = 50pF

The CD54/74FCT827A and CD54/74FCT828A
10-bit, 3-state, bus drivers use small-geometry BIMOS
technology. The output stage is a combination of bipolar and
CMOS transistors that limits the output-HIGH level to two
diode drops below VCC. This resultant lowering of output
swing (OV to 3.7V) reduces power bus ringing (a source of
EMI) and minimizes VCC bounce and ground bounce and their
effects during simultaneous output switching. The output
configuration also enhances switching speed and is capable of
sinking 32 to 48 milliamperes. These drivers provide high-
performance bus interface buffering for wide data paths or
buses carrying parity.

The CD54/74FCT827A and CD54/74FCT828A are supplied
in 24-lead dual-in-line narrow-body plastic packages (EN
suffix) and in 24-lead dual-in-line small-outline plastic
packages (M suffix). Both package types are operable over
two temperature ranges: Commercial (0°C to +70°C) and
Extended Industrial (-559C to +1250C).

The CD54FCT827A and CD54FCT828A are also available in
chip form (H suffix). These unpackaged devices are operable
over the -550C to +1250C temperature range.

Family Features:

m SCR-latchup-resistant CMOS process and circuit design

m Speed of bipolar FAST*/AS/S with significantly reduced
power consumption

m 48/32-mA output sink current (commercial/extended
industrial)

m Output voltage swing limited to 3.7V @ VCC = 5V

u Controlled output-edge rates

® Input/output isolation to VCC

m BiMOS technology with low quiescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.

TRUTH TABLE
OUTPUTS

INPUTS FCT827A | FCT828A
E1 OE2 An Yn Yn
L L L L H
L L H H L
H X X z z
X H X z z

H = HIGH Voltage Level (steady state)
L = LOW Voltage Level (steady state)
X = Immaterial

Z = HIGH Impedance

Trademark(s) ® Registered
Marca(s) Registrada(s)

Printed in USA/8-89

2395

File Number
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Flie No. 2395 CD54/74FCT827A, CD54/74FCT828A

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE (VCC) . it tttittnetttensasueeseeeensaseenensessasasssnensesesensosasasnsesensaeensasnonensnnns -0.5V to 6V
DC INPUT DIODE CURRENT, K (fOr VI € =0.5V) . .t ttttttetetentaneteeennnssesenensasntoeasonenseeeeenenansnseceessesnnnss -20mA
DC OUTPUT DIODE CURRENT, IOK (Or VO € =0.5V) .t vt vttt teeaeteetaaeesaensesnansasessnsnsnsesessnesessnseenenessssasanns -50mA
DC OUTPUT SINK CURRENT per OUtPUE PIN, 1O ..ttt itittnttnneenentaeeensusnsnsnsssseaessssonssssatsseennasssssasanes +70mA
DC OUTPUT SOURCE CURRENT per Output Pin, 10 ...... b e s ntaensesnsennneas easesEsenaoaaattaaseraneesreusetnantasreerrue -30mA
DO VG CURRENT (100 .+ et ettt ttteteteeeeeneeenenensaansesesassnenessosessasasnesensasasensasnsasesessasacnssssssssssnns 264mA
DC GROUND CURRENT (IGND) .+ it ttttnttteteananeeeeeesneeneneensnsnsnssnunsuetasssenenssseeenesesasssssssssnsassnees 500mA
POWER DISSIPATION PER PACKAGE (PD):

For TA=-550C 10 +1000C (PACKAGE TYPE E) .. ..uuiutiuttutneeeeeeesreeansessonseseeasanceaesastossenssseensossensnnse 500mW

For TA=+1000C 10 +1250C (PACKAGE TYPEE) . .. .vvutirtiurnneaneenereneeneesseeanasanennns Derate Linearly at 8mW/9C to 300mW

For TA = -550C to +700C (PACKAGE TYPEM) ................ 400mwW

For TA = +700C to +1250C (PACKAGE TYPE M) Derate Linearly at 6BmW/0C to 70mwW
OPERATING-TEMPERATURE RANGE (TA):

PACKAGE TYPE E, M ..ttt ttt ittt ittatnetretneatoaasossensasesassoseneensessenssssesesusesueaneenennsnns -550C to +1250C
STORAGE TEMPERATURE (TSI) . vt vvvtitntnteeietatatataestnsaesasassensnesesasaesenensesenesenssssnensssnns -650C to +1500C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 in. + 1/32in.(1.59mm £ 0.79mm) from case for 108 maximum ..................... +265°C

Unit inserted into PC board min. thickness 1/16 in. (1.59mm) with solder contacting lead tips only +3000C

RECOMMENDED OPERATING CONDITIONS:
The following are normal operating ranges for these devices. For maximum reliability, devices should always be operated within
these ranges.

umiTs
CHARACTERISTIC MIN MAX UNITS
Supply-Voltage Range, VCC*: CD74 Series, TA = 0°C to 70°C 4.75 5.25 \
CD54 Series, TA = -550C to +1250C 4.5 55 \'
DC Input Voltage, VI 0 VCC v
DC Output Voltage, VO (o] <VvCC Vv
Operating Temperature, TA -55 +125 oC
Input Rise and Fall Slew Rate, dt/dv 0 10 ns/V
* Unless otherwise specified, all voltages are referenced to ground.
CD54/74FCT827A TYPES CD54/74FCT828A TYPES
oe1 [1] .; En oE1 [1] 24] vee " ﬂ &N
no 2] L Ao [2] 23) Yo r
a 3] 2 P ViI—= a1 [3] [22] v1 2= b v o
A2 E 3 — 22 A2 E E 2 3 22
A3 E 4 — p—— 21 A3 s E Y3 pype—— 21
M6 5— 20 a4fe6 B 5 — 20
as[7 ¢ — — 19 AS E E Ys 6~ 19
A8 % 7 — — 18 A8 [B] E Ye 7 — 18
A7 |8 8 = 17 A7 E E Y7 8 — 17
a8 [19] 9 — — 16 as [i0] [15] va o — 16
A9 E 10 =l — 15 A9 E E Yo 10—t 15
GNDE 11— — 14 GNDE EO?Z §9 — 14
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT IEC LOGIC SYMBOL

3-93



File No. 2395 CD54/74FCT827A, CD54/74FCT828A

STATIC ELECTRICAL CHARACTERISTICS
FCT Serles: 74FCT Commercial Temperature Range, 0°C to +70°C; VCC max = 5.25V, VCC min = 475V
54FCT Extended Industrial Temperature Range, -559C to +1259C; VCC max = 5.5V, VCC min = 4.5V

TEST AMBIENT TEMPERATURE (TA)
CONDITIONS +250C 00C to +709C |-550C to +1250C
CHARACTERISTICS Vi(V) |10(mA) [VCC (V)| MIN MAX MIN MAX MIN MAX | UNITS
High-Level Input Voltage 45
VIH to 2 - 2 - 2 - \
55
Low-Level Input Voltage 45
ViL to - 08 - 08 - 08 \
55
High-Level Output Voltage VIH or -24 MIN 24 - 24 - - - v
VOH
VviL -20 MIN 24 - - - 24 - v
Low-Level Output Voltage ViHor 48 MIN - 0.55 - 0.55 - - v
VoL
viL 32 MIN - 0.55 - - - 0.55 v
High-Level Input Current IH vCC MAX - 0.1 - 1 - 1 pA
Low-Level Input Current (8 GND MAX - -0.1 - -1 - -1 pA
3-State Leakage Current 10ZH vCC MAX - 05 - 10 - 10 pA
10ZL GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Output VCCor
Current * 108 GND MAX -60 - -60 - -60 - mA
VO=0
Input Clamp Voltage vccC
VIK or -18 MIN - -1.2 - -1.2 - -1.2 \"
GND
Quiescent Supply VvCC
Current, MS! ICC or 0 MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Current per Input Pin AlCC 34Vt MAX - 16 - 16 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at VCC or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is AICC limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.




File No. 2395 CD54/74FCT827A,CD54/74FCT828A

SWITCHING CHARACTERISTICS
FCT Serles: tr, tf = 2.5ns, CL = 50pF, RL - See Figure 3

AMBIENT TEMPERATURE (TA)
09C to +709C  |-55°C to +125°C
CHARACTERISTICS SYMBOL {VCC (V)| MIN MAX MIN MAX | UNITS

Propagation Delays:

Data to Outputs FCT827A tPLH, tPHL 5t 15 8 15 10 ns

FCT828A tPLH,tPHL | 5 15 75 15 95 ns

Output Disable to Output tPLZ, tPHZ 5 1.5 17 1.5 19 ns

Output Enable to Output tPZH, tPZL 5 15 15 1.5 17 ns
Power Dissipation Capacitance CPD§ - pF
Min. (Valley) VOHV . VOHV

During Switching of Other Outputs See 5 0.5 Typical @ +25°C v

(Output Under Test Not Switching) Figure 1
Max. (Peak) VOLP VvOLP

During Switching of Other Outputs See 5 1 Typical @ +25°C Vv

(Output Under Test Not Switching) Figure 1
Input Capacitance Cl - - 10 - 10 pF
3-State Output Capacitance co - - 15 - 15 pF

t5V: min.is @ 5.5V § CPD, measured per function, is used to determine the dynamic power consumption.
max. is @ 4.5V PD (per package) = VCC ICC + X (VCC2 fi CPD + VO2 fo CL + VCC AICC D) where:
5V: min. is @ 5.25V for 0°C to +700C VCC = supply voltage
max. is @ 4.75V for 00C to +70°C AICC = flow through current x unit load

CL = output load capacitance
D = duty cycle of input high
fo = output frequency

fi = input frequency
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File No. 2395

CD54/74FCT827A,CD54/74FCT828A

PARAMETER MEASUREMENT INFORMATION

OTHER
OUTPUTS

OUTPUT
UNDER
TEST

NOTES:

1. VOLP Is measured with respect to a ground reference near the
output under test. VOHV is measured with respect to VOH.

2. Input pulses have the following characteristics:
PRR < 1MHz, tr = 2.5ns, tf = 2.5ns, skew 1ns.

3. R.F. fixture with 700-MHz design rules required. IC should be
soldered into test board and bypassed with 0.1uF capacitor. Scope
and probes require 700-MHz bandwidth.

Figure 1 - Simultaneous switching transient waveforms.

Figure 2 - Propagation delay times.

tr = 2.5ns |e— tf = 2.5ns
poodiien T TR
OUTPUT
DISABLE o _—
N A — — — — 10%
OUTPUT: LOW TO
tr, tf = 2.5ns vCcC
OFF TO LOW PLZ ?
0.3v "" Vi =-J—l—3V
e PULSE ° =
'—L'ﬂ Zo D.U.T.
- — A — — — — 7:—‘— GEN
o.avj ( ﬂ 15V AT
OUTPUT: HIGH TO 5 GND RT = Zo0
OFF TO HIGH l
OUTPUTS OUTPUTS OUTPUTS l 0
ENABLED DISABLED ENABLED —
TEST SWITCH POSITION
tPLZ, tPZL, OPEN DRAIN CLOSED
tPHZ,tPZH, tPLH, tPHL OPEN

Figure 3 - Three-state propagation delay times and test circuit.
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HARRIS

SEMICONDUCTOR

i

FCT Interface Logic

HARRIS RCA - GE INTERSIL
CD54/74FCT841A, CD54/74FCT842A
841A 842A R
0o - » » 10-Bit Transparent Latch, 3-State
D1 — — a1 Q1
] o2 & CD54/74FCT841A - Non-Inverting
D4 — | 0« Qs CD54/74FCT842A - Inverting
D5 — — Q5 Q5
D6 — — Q6 Q6
D7 —ip — a7 Q7
D8 — — o8 Q8
D9 — — Q9 Q9 Type Features:
E ——'—I I m Buffered inputs
OE u Typical propagation delay:

FUNCTIONAL DIAGRAM

3.5ns @ VCC = 5V, TA = +250C, CL = 50pF

ODEAI7TAECTQADA
VISH/TRTUIGREA

10-bit transparent latches use a small-geometry BiIMOS
technology. The output stage is a combination of bipolar and
CMOS transistors that limits the output-HIGH level to two
diode drops below VCC. This resultant lowering of output
swing (OV to 3.7V) reduces power bus ringing (a source of
EMI) and minimizes VCC bounce and ground bounce and their
effects during simultaneous output switching. The output
configuration also enhances switching speed and is capable of
sinking 32 to 48 milliamperes.

The CD54/74FCT841A and CD54/74FCT842A outputs are
transparent to the inputs when the Latch Enable (LE) is HIGH.
When the Latch Enable (LE) goes LOW, the data is latched.
The Output Enable (OE) controls the 3-state outputs. When
the Output Enable (OE) is HIGH, the outputs are in the high-
impedance state. The latch operation is independent of the
state of the Output Enable. These devices provide extra data
width for wider address/data paths or buses carrying parity.

The CD54/74FCT841A and CD54/74FCT842A are supplied
in 24-lead dual-in-line narrow-body plastic packages (EN
suffix) and in 24-lead dual-in-line small-outline plastic
packages (M suffix). Both package types are operable over
two temperature ranges: Commercial (0°C to +700C) and
Extended Industrial (-550C to +1250C).

The CD54FCT841A and CD54FCT842A are also available in
chip form (H suffix). These unpackaged devices are operable
over the -550C to +1250C temperature range.

The CDEAI7AFCTRA1A and

VUSH/TATUIOR T A an

m SCR-latchup-resistant CMOS process and circuit design

m Speed of bipolar FAST*/AS/S with signiticantly reduced
power consumption

m 48/32-mA output sink current (commercial/extended
industrial)

m Output voltage swing limited to 3.7V @ VCC = 5V

u Controlled output-edge rates

m Input/output isolation to VCC

m BiMOS technology with low quiescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.

TRUTH TABLE
OUTPUT | LATCH FCT841A | FCT842A
ENABLE | ENABLE | DATA OUTPUT | OUTPUT
L H H H L
L H L L H
L L 1 L H
L L h H L
H X X z z

H = HIGH voltage level

L = LOW voltage level

| = LOW voltage level one set-up time prior to the high-to-low
latch enable transition.

h = HIGH voltage level one set-up time prior to the high-to-low
latch enable transition.

X = Immaterial

Z = HIGH Impedance

Trademark(s) ® Registered
Marca(s) Registrada(s)

Printed in USA/8-89

2397

File Number
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Flle No. 2397 CD54/74FCT841A, CD54/74FCT842A

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY=VOLTAGE (VCC) <t iiiriiiitiiiiiiiiteiirnirnennnnnenes Ceerereriatetenerersetasieaies teseservresaseranses -0.5Vto 6V
DC INPUT DIODE CURRENT, IK(fOr VI =0.5V) 1. uivvnninniiiiiineetneeiiinnaneiiaenestuesnasesnocennenes

DC OUTPUT DIODE CURRENT, IOK (for VO <-0.5V).....
DC OUTPUT SINK CURRENT per Output Pin, 10 .........
DC OUTPUT SOURCE CURRENT per Output Pin, 10 .....

DCVCCCURRENT(ICC). . vviiiininneenneniinnennnns
DC GROUND CURRENT (IGND) 14t ttinttaenuteneieeistearoasesessnassosesssssosesnensesseasssssssasinsesssasnsersnnsssnans
POWER DISSIPATION PER PACKAGE (PD):

For TA==550C10 +1000C (PACKAGE TYPEE) ....utiutiutieiiutiarinenneioieieeesensansossnesseneensoncesssonssnessnns 500mwW

For TA = +1009C to +1259C (PACKAGE TYPE E) Derate Linearly at 8SmW/0C to 300mW

For TA==-550C10 +700C (PACKAGE TYPE M) ...\t uiiutintiniietiatenenntieeaeseeeneisseaeoasssossosensencssenssasansnens 400mwW

For TA=+700C 10 +1250C (PACKAGE TYPEM). ... cuiitiiiiiiiitiniiiniecieeeetnareenaneacnannes Derate Linearly at 6mW/0C to 70mwW
OPERATING-TEMPERATURE RANGE (TA):

PACKAGE TYPE E, M ..o iiiiitttiiiitiiiittiiaetinsetinaessunsasessessnssasasosansossnsanassansssntsornnssnns -550C to +1259C
STORAGE TEMPERATURE (TS1G) - .t e e utteeetensuseneessusensansneaseneesenseisssenenneenssaseesesrentssonsences -659C to +1500C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16in.x 1/32in.(1.59mm £ 0.79mm) from case for 108 mMaxXimum ... c..uvitint it rieiioiiennsanreerearenenenns +2650C

Unit inserted into PC board min. thickness 1/16 in. (1.59mm) with solder contacting leadtipsonly .............ccoviiiviiiiiin... +3000C

RECOMMENDED OPERATING CONDITIONS:
The following are normal operating ranges for these devices. For maximum reliabllity, devices should always be operated within
these ranges.

LMITS
CHARACTERISTIC MIN MAX UNITS
Supply-Voitage Range, VCC*: CD74 Series, TA = 0°C to 70°0C 4.75 5.25 \
CD54 Series, TA = -550C to +1250C 45 5.5 \

DC Input Voltage, VI 0 vCC v
DC Output Volitage, VO (V] <VvcC \
Operating Temperature, TA ~-55 +125 oC
Input Rise and Fall Slew Rate, dt/dv (V] 10 ns/V

* Unless otherwise specified, all voitages are referenced to ground.

CD54/74FCT841A TYPES CD54/74FCT842A TYPES

— \J 1 EN - 1 EN
oe [T] 24] vee 13 Gt o7 vee 13 ¢
B 23] co n oo Z] =) L
01% Em 2 ——i 10 b Vi— 23 D'E o 2 e—dq 1D > Vv a2
p2[3 7 a2 — 2 2[4] @ ° =
03 [5] 0] 3 4 2t p3fs Q3 4 2
o4 [6] 5] 45— — 20 p4fe a4 5~ 20
os 7] ig] s ¢ — — 19 ps[7 Qs & — 1
D6 E E Qe 7 F— 18 pe (8 Qe 7 o 18
D7E 307 8 — P 17 D7E a7 8 = 17
os [19] 1__5] a8 s — — 16 s [10] as o — 16
DQE Em 10— l— 15 DDE Q9 10— 15

anp [i2] . EE o 14 GND [12] E o, — 1

TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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File No. 2397 CD54/74FCT841A, CD54/74FCT842A

STATIC ELECTRICAL CHARACTERISTICS

FCT Serles: 74FCT Commercial Temperature Range, 0°C to +700C; VCC max = 5.25V, VCC min = 4.75V
54FCT Extended Industrial Temperature Range, -559C to +1250C; VCC max = 5.5V, VCC min = 4.5V

TEST AMBIENT TEMPERATURE (TA)
CONDITIONS +250C 00C to +70°C |-559C to +125°C
CHARACTERISTICS VI(V) |10 (mA) |VCC (V) MIN MAX MIN MAX MIN MAX UNITS
High-Level Input Voltage 45
VIH to 2 - 2 - 2 - v
55
Low-Level Input Voltage 4.5
VIL to - 0.8 - 0.8 - 08 \
5.5
High-Level Output Voltage ViH or -24 MIN 24 - 24 - - - v
VOH
ViL -20 MIN 24 - - - 24 - v
Low-Level Output Voltage VIH or 48 MIN - 0.55 - 0.55 - - v
VoL
vIiL 32 MIN - 0.55 - - - 0.55 \%
High-Level Input Current IH vCcC MAX - 0.1 - 1 - 1 pA
Low-Level Input Current e GND MAX - -0.1 - -1 - -1 pA
3-State Leakage Current 10ZH vCcC MAX - 05 - 10 - 10 pA
10ZL GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Output VCCor
Current * 10S GND MAX -60 . -60 - -60 - mA
VO =0
Input Clamp Voltage vCC
VIK or -18 MIN - -1.2 - -1.2 - -1.2 \"
GND
Quiescent Supply vccC
Current, MSI ICC or [¢] MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Current per Input Pin AlICC 34Vt MAX - 1.6 - 16 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at VCC or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is AICC limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.
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File No. 2397 CD54/74FCT841A,CD54/74FCT842A
PREREQUISITE FOR SWITCHING
AMBIENT TEMPERATURE (TA)
09C to +70°C -550C to +1250C
CHARACTERISTICS sYMBOL [vcc(v) | MIN MAX MIN MAX | uNITS
LE Pulse Width w 5t 6 - 6 - ns
Data to LE Setup Time tsu 5 25 - 2.5 - ns
Data to LE Hold Time tH 5 25 - 3 - ns

$5V: min. is @ 4.5V
5V: min. is @ 4.75V for 0°C to +70°C

SWITCHING CHARACTERISTICS

FCT Serles: tr, tf = 2.5ns, CL = 50pF, RL - See Figure 4

AMBIENT TEMPERATURE (TA)
00C to +70°C =559C to +125°C
CHARACTERISTICS SYMBOL | VCC(V) MIN MAX MIN MAX UNITS
Propagation Delays:
Data to Outputs FCT841A tPLH, tPHL 5t 1.5 9.5 15 1 ns
FCT842A tPLH, tPHL 5t 15 10 1.5 12 ns
TE to Outputs FCT841A tPLH, tPHL 5 2 12 2 186 ns
FCT842A tPLH, tPHL 5 2 12 2 16 ns
Output Enable Times FCT841A tPZL, tPZH - 15 14 15 15 ns
FCT842A tPZL, tPZH - 15 14 15 15 ns
Output Disable Times FCT841A tPLZ, tPHZ - 1.5 12 1.5 12 ns
FCT842A tPLZ, tPHZ - 1.5 12 1.5 12 ns
Power Dissipation Capacitance FCT841A CPD§ - pF
FCT842A CPD§ - oF
Min. (Valley) VOHV VOHV
During Switching of Other Outputs See 5 0.5 Typical @ +25°C v
(Output Under Test Not Switching) Figure 1
Max. (Peak) VOLP VOLP
During Switching of Other Outputs See 5 1 Typical @ +25°C v
(Output Under Test Not Switching) Figure 1
Input Capacitance Cl - - 10 - 10 pF
3-State Output Capacitance co - - 15 - 15 pF

t5V: min. is @ 5.5V
max. is @ 4.5V
5V: min. is @ 5.25V for 0°C to +70°C
max. is @ 4.75V for 0°C to +70°C

§ CPD, measured per latch, is used to determine the dynamic power consumption.
PD (per package) = VCC ICC + X (VCC2 {i CPD + VOZ2 fo CL + VCC AICC D) where:

VCC = supply voltage
AICC = fiow through current x unit load
CL = output load capacitance
D = duty cycle of input high
fo = output frequency
fi = input frequency
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File No. 2397

PARAMETER MEASUREMENT INFORMATION

OTHER
OuUTPUTS /

OouTPUT
UNDER
TEST

NOTES:
1. VOLP is measured with respect to a ground reference near the
output under test. VOHV is measured with respect to VOH.
. Input pulses have the following characteristics:
PRR < 1MHz, tr = 2.5ns, tf = 2.5ns, skew 1ns.
3. R.F. fixture with 700-MHz design rules required. IC should be
soldered into test board and bypassed with 0.1pF capacitor. Scope
and probes require 700-MHz bandwidth.

n

Figure 1 - Simultaneous switching transient waveforms.

tr = 2.5n8—

OUTPUT
DISABLE

v
1.5v -
GND 7
OUTPUT: LOW TO
OFF TO LOW

QUTPUT: HIGH TO

OFF TO HIGH
QUTPUTS
ENABLED

tr, tf = 2.5ns

PULSE 7,| 5

? ycc

GEN

<
RT = Zo <

D.U.T.

CD54/74FCT841A, CD54/74FCT842A

OUTPUTS OUTPUTS
DISABLED ENABLED

TEST

SWITCH POSITION

tPLZ, tPZL, OPEN DRAIN

. CLOSED

tPHZ, tPZH, tPLH, tPHL

OPEN

Figure 2 - Data to Qn propagation delays.

Figure 3 - Latch Enable prerequisite times.

Figure 4 - Three-state propagation delay times and test circyit.

Figure 5 - Latch Enable propagation delayé.
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a3 HARRIS
SEMICONDUCTOR

FCT Interface Logic

HARRIS RCA - GE INTERSIL
CD54/74FCT843A, CD54/74FCT844A
aun sa 9-Bit Transparent Latch, 3-State
DO ~—f j—- Y0 YO
D1 <] L__vi  v1 CD54/74FCT843A - Non-Inverting
D2 — — Y2 Y2 CD54/74FCT844A - Inverting
D3 — —vY3 Y3
D4 — —vY4 Y4
DS — — Y5 Y5
D6 — —— Y6 Y6
D7 —— —Y7 Y7
f—g_ | | l L — ::%_R Y8 Type Features:
PRE OF m Buffered inputs
PRE OF m Typical propagation delay:
FUNCTIONAL DIAGRAM 3.5ns @ VCC = 5V, TA = +250C, CL = 50pF
The CD54/74FCT843A and CD54/74FCT844A Family Features:

transparent latches use a small~geometry BiMOS technology.
The output stage is a combination of bipolar and CMOS
transistors that limits the output-HIGH level to two diode drops
below VCC. This resultant lowering of output swing (OV to
3.7V) reduces power bus ringing (a source of EMI) and
minimizes VCC bounce and ground bounce and their effects
during simultaneous output switching. The output configuration
also enhances switching speed and is capable of sinking 32 to
48 milliamperes.

The CD54/74FCT843A and CD54/74FCT844A outputs are
transparent to the inputs when the Latch Enable (LE) is HIGH.
When the Latch Enable (LE) goes LOW, the data is latched.
The Output Enable (OE) controls the 3-state outputs. When
the Output Enable (ﬁ) is HIGH, the outputs outputs are in the
high-impedance state. The latch operation is independent of
the state of the Output Enable. These devices, having Preset
(PRE) and Clear (CLR). are ideal for parity bus interfacing.
When PRE E is LOW, the outputs are HIGH if OE is LOW. FRE
overrides CLR. When CLR is LOW, the outputs are LOW if OF
is LOW. When CLR is HIGH, data can be entered into the latch.

The CD54/74FCT843A and CD54/74FCT844A are supplied
in 24-lead dual-in-line narrow-body plastic packages (EN
suffix) and in 24-lead dual-in-line small-outline plastic
packages (M suffix). Both package types are operable over
two temperature ranges: Commercial (0°C to +70°C) and
Extended Industrial (-550C to +1250C).

The CDS54FCT843A and CDS4FCT844A are also available in
chip form (H suffix). These unpackaged devices are operable
over the -550C to +1250C temperature range.

® SCR-latchup-resistant CMOS process and circuit design

m Speed of bipolar FAST*/AS/S with significantly reduced
power consumption

® 48/32-mA output sink current (commercial/extended
industrial)

m Output voltage swing limited to 3.7V @ VCC = 5V

= Controlled output-edge rates

m Input/output isolation to VCC

m BiMOS technology with low quiescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.

FUNCTION TABLES

Trademark(s) ® Registered
Marca(s) Registrada(s)

Printed in USA/8-89

ouT-
INPUTS PUTS
4| __|_ |sa3a |8asa
CLR |PRE | OE | LE Dn Dn Yn FUNCTION
H H H X X X Z | HighZ
H H H L X X Z | Latched (High 2)
H H L H L H L | Transparent
H H L H H L H | Transparent
H H L L X X NC | Latched
H L L X X X H | Preset
L H L X X X L | Clear
L L L X X X H | Preset
L H H L X X Z | Latched (High 2)
H L H L X X Z | Latched (High 2)
H = HIGH, L = LOW, X = Immaterial,
NC = No Change, Z = High Impedance
File Number 2396
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File No. 2396 CD54/74FCT843A, CD54/74FCT844A

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY=VOLTAGE (VCC) + 1 ittt tittntttnentnenianassissaeseasutnssssessasssssnsnssssssssssssnsssasssosnssssessanns
DC INPUT DIODE CURRENT, lIK {for VI < -0.5V) .......
DC QUTPUT DIODE CURRENT, IOK (for VO < -0.5V) .
DC OUTPUT SINK CURRENT per Output Pin, 10 .....
DC OUTPUT SOURCE CURRENT per Output Pin, 10 .

DCVCC CURRENT(ICC)..oovvviinivniannnnnnnns .

DC GROUND CURRENT (IGND) ...t ititttttetttn sttt st eaneeaneauneenseasneenneansesassanesussanessasesssstsisonosonsens

POWER DISSIPATION PER PACKAGE (PD):
For TA = -550C to +100°C (PACKAGE TYPEE) .......cccoiiiiiiiiiiiiiiiniinnn, T eieee 500mwW
For TA = +1000C to +1250C (PACKAGE TYPEE) ......ccoiviiiiinenieiiniinnennns ceeireninanans Derate Linearly at SmW/°C to 300mW
For TA = -550C t0 +700C (PACKAGE TYPE M) ... .0iiutiitittti ittt iiiettieiateerae et ttanesnesnesanssassesasitiaeeasees 400mwW

For TA = +700C to +125°C (PACKAGE TYPE M). .. cesiessasans rereeiiieeeees Derate Linearly at BmW/OC to 70mwW

OPERATING-TEMPERATURE RANGE (TA):

PACKAGE TYPEE, M ... ittt iiiiiiniianienniannnes e e tetasessevserasiren ~550C to +1250C
STORAGE TEMPERATURE (TStg) «.vvviiiviiiinineenennrnnnnanns secessses tecesenne srcasesssnsessncas sesssasrssnene -859C to +1500C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16in. £ 1/32in.(1.59mm + 0.79mm) from case for 108 MaxXimum ..........ciiiiieiieiiererennanterensanineaannns +2650C

Unit inserted into PC board min. thickness 1/16 in. (1.59mm) with solder cc ing lead tipS ONIY ......oovvnirerinniieniinniacens +3000C

RECOMMENDED OPERATING CONDITIONS:

The following are normal operating ranges for these devices. For maximum reliability, devices should always be operated within
these ranges.

umITs
CHARACTERISTIC ’ MIN MAX UNITS
Supply-Voltage Range, VCC*: CD74 Series, TA =0°C to 70°C 4.75 5.25 v
CD54 Series, TA =-550C to +1250C 45 55 v
DC input Voltage, VI o VvCC v
DC Output Voltage, VO (/] <VCC v -
Operating Temperature, TA -55 +125 oC
Input Rise and Fall Slew Rate, dt/dv 0 10 ns/V
* Unless otherwise specified, all voltages are referenced to ground.
CD54/74FCT843A TYPES CD54/T4FCT844A TYPES
1 EN U 1 EN
oE [1] ™~ [24] vec 12 :‘" oe [1] 24] vec 18 g'
1" —_— "
oo [2] 23] vo 4 s . oo [2] 2B W, Dls I'J
o1 [3] 22] 1 o1 3] g v
2= 10 > Va2 = 2 10 > v 23
o2 [4] E v2 D2 E E v2
b3 E E Y3 3 o 22 D3 E :@ Va— 3 w— 22
D‘E EY‘ 4 — p— 21 D‘E EW 4 —— 21
D"’E Evs 5 = P 20 DSE EE 65— 20
s [E '_—7] ve 6 — — 19 D6 E E] e 6 9
o7 (8] 6] Y7 7= — & p7[s] 6] 7 7 18
DSE 15| v8 8 = 17 an Eﬁ 8= 17
CT;[E 14 PRE = @ —1 — 16 EL“RE 4] PRE 9 —] e 16
anp [i2] E LE 10— — 15 GND [12] B E 10 N 15
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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File No. 2396 CD54/74FCT843A, CD54/74FCT844A

STATIC ELECTRICAL CHARACTERISTICS
FCT Serles: 74FCT Commercial Temperature Range, 0°C to +70°C; VCC max = 5.25V, VCC min = 4.75V
S4FCT Extended Industrial Temperature Range, -550C to +1250C; VCC max = 5.5V, VCC min = 4.5V

TEST AMBIENT TEMPERATURE (TA)
CONDITIONS +250C 09C to +709C |-550C to +125°C
CHARACTERISTICS vI(V) |[10(mA) [VCC (V)| MIN MAX MIN MAX MIN MAX UNITS
High-Level input Voitage 45
VIH to 2 - 2 - 2 - v
55
Low-Level Input Voltage 45
ViL to - 08 - 0.8 - 0.8 \"
55
High-Level Output Voitage VOH VIH or -24 MIN 24 - 2.4 - - - \
viL -20 MIN 24 - - - 24 - v
Low-Level Qutput Voltage VoL ViHor 48 MIN - 0.55 - 0.55 - - Vv
ViL 32 MIN - 0.55 - - - 0.55 \
High-Level Input Current nH vce MAX - 0.1 - 1 - 1 pA
Low-Level Input Current n GND MAX - -0.1 - -1 - -1 pA
3-State Leakage Current 10ZH vcC MAX - 05 - 10 - 10 pA
10zL GND MAX - -0.5 - -10 - -10 .y
Short-Circuit Output VCCor
Current * 108 GND MAX -60 - -60 - -60 - mA
VO =0
Input Clamp Voltage vCcC
VIK or -18 MIN - -1.2 - -1.2 - -1.2 1
GND
Quiescent Supply vce
Current, MSI icc or o MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Current per Input Pin AICC | 34Vt MAX - 16 - 16 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at VCC or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is AICC limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.
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File No. 2396 CD54/74FCT843A, CD54/74FCT844A

PREREQUISITE FOR SWITCHING

AMBIENT TEMPERATURE (TA)
00C to +70°C -550C to +1250C
CHARACTERISTICS SYMBOL | VCC(V) MIN MAX MIN MAX UNITS
Pulse Width iE tw st (] - 6 - ns
PRE, CLR tw 5 8 - 9 - ne
Recovery Time PRE, CLR REC 5 14 - 17 - ns
Setup Time Data to LE tsu 5 25 - 25 - ne
Hold Time Data to LE H 5 25 - 3 - ns
t5V: min. is @ 4.5V
5V: min. is @ 4.75V for 0°C to +70°C
SWITCHING CHARACTERISTICS
FCT Serles: tr, tf = 2.5ns, CL = 50pF, RL - See Figure 4
AMBIENT TEMPERATURE (TA)
00C to +70°C -850C to +128°C
CHARACTERISTICS SYMBOL | vVCC(V) MIN MAX MIN MAX UNITS
Propagation Delays:
Data to Outputs FCT843A tPLH, tPHL 5% 18 9.5 15 1" ns
FCT844A tPLH, tPHL 5 15 10 15 12 ns
LE to Outputs tPLH, tPHL 5 15 12 1.5 16 ne
PRE to Outputs tPLH 5 15 12 185 14 ns
CLR to Outputs tPHL 5 15 13 1.8 18 ns
Output Enable Times tPZL,tPZH 5 15 14 18 15 ns
Output Disable Times tPLZ, tPHZ - 15 12 15 12 ns
Power Dissipation Capacitance FCT843A CPD§ - pF
FCT844A CPD§ - pF
Min. (Valley) VOHV VOHV
During Switching of Other Outputs See 5 0.5 Typical @ +25°C v
(Output Under Test Not Switching) Figure 1
Max. (Peak) VOLP VOLP
During Switching of Other Outputs See 5 1 Typical @ +25°C v
(Output Under Test Not Switching) Figure 1
Input Capacitance Cl - - 10 - 10 pF
3-State Output Capacitance co - - 15 - 15 pF
t5V: min. is @ 5.5V §CPD, measured per latch, is used to determine the dynamic power consumption.
max. is @ 4.5V PD (per package) = VCC ICC + £ (VCC2 fi CPD + VO2 fo CL + VCC AICC D) where:
5V: min. is @ 5.25V for 0°C to +70°C VCC = supply voitage
max. is @ 4.75V for 0°C to +70°C AICC = flow through current x unit load

CL = output load capacitance
D = duty cycle of input high
fo = output frequency

fi = input frequency
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File No. 2396

PARAMETER MEASUREMENT INFORMATION

CD54/74FCT843A, CD54/74FCT844A

—— \ VOH tr = 2.5n8 —=
OTHER av —,
OUTPUT
OUTPUTS / DISABLE 15V —
R N VoL GND >
¢ VOH OUTPUT: LOW TO
OUTPUT 4 \f\ OFF TO LOW
b — — — VOHV
UNDER 0.3V
T™]ST voLp S
—_—\ T ————- voL
o.wj
OUTPUT: HIGH TO
NOTES: OFF TO HIGH
1. VOLP is measured with respect to a ground reference near the OUTPUTS __ OuTPuts __ | OUTPUTS
output under test. VOHV is measured with respect to VOH. ENABLED DISABLED ENABLED
2. Input pulses have the following characteristics:
PRR < 1MHz, tr = 2.5ns, f = 2.5ns, skew 1ns.
3. R.F. fixture with 700-MHz design rules required. IC should be
soldered into test board and bypassed with 0.1uF capacitor. Scope
and probes require 700-MHz bandwidth. tr, tf = 2.5ns ? vce
VI = 3v
Figure 1 - Simul switching tr t waveforms. I l
o Vo
Z'éhse Zo D.U.T.
RT = Zo RT
1
TEST SWITCH POSITION
tPLZ, tPZL, OPEN DRAIN CLOSED
tPHZ, tPZH, tPLH, tPHL OPEN

Figure 2 - Data to Yn propagation delays.

15V

Figure 3 - Latch Enable prerequisite times.
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Figure 4 - Three-state propagation delay times and test circuit.

e/

DATA 7

tPLH —=

Yn -

Figure 5 - Latch Enable propagation delays.




FCT Interface Logic

HARRIS RCA - GE INTERSIL

CD54/74FCT861A, CD54/74FCT862A
2 23 .

N— % 10-Bit Bus Transceivers, 3-State

A2 4 121 ., B2

A3 2 22+~ B3 CD54/74FCT861A - Non-Inverting

o 7 s 2 CD54/74FCT862A - Inverting

A8 8 17 .. 86

A7 2 6 o B7

A8 10 HS ' B8

A9 1 14 o

55E ] 13] Type Features:

OEBA ® Butfered inputs

s Typical propagation delay:

CD54/74FCT861A FUNCTIONAL DIAGRAM

3ns @ VCC = 5V, TA = 250C, CL = 50pF

The CD54/74FCT861A and CD54/74FCT862A
10-bit bus transceivers use a smali-geometry BiMOS
technology. The output stage is a combination of bipolar and
CMOS transistors that limits the output-HIGH level to two
diode drops below VCC. This resultant lowering of output
swing (OV to 3.7V) reduces power bus ringing (a source of
EMI) and minimizes VCC bounce and ground bounce and their
effects during simultaneous output switching. The output
configuration also enhances switching speed and is capable of
sinking 32 to 48 milliamperes.

These devices provide extra data width for wider address/data
paths or buses carrying parity. The dual Output Enable
provision gives these devices the capability to store data by
simultaneously enabling OEAB and BA. Each output
reinforces its input under these conditions, and when all other
data sources to the bus lines are at high impedance, both sets
of bus lines will remain in their last states.

The CD54/74FCT861A and CD54/74FCT862A are supplied
in 24-lead dual-in-line narrow-body plastic packages (EN
suffix) and in 24-lead dual-in-line small-outline plastic

Family Features:

m SCR-latchup-resistant CMOS process and circuit design

u Speed of bipolar FAST*/AS/S with significantly reduced
power consumption

m 48/32-mA output sink current (commercial/extended
Industrial)

s Output voltage swing limited to 3.7V @ VCC = 5V

m Controlled output-edge rates

u Input/output isolation to VCC

m BiMOS technology with low quiescent power

K of F d Semicanduct

* FAST is a registered trad Corp.

packages (M suffix). Both package types are operable over
two temperature ranges: Commercial (0°C to +700C) and
Extended Industrial (-5659C to +1250C).

The CD54FCT861A and CD54FCT862A are also available in-
chip form (H suffix). These unpackaged devices are operable
over the -550C to +1250C temperature range.

FUNCTION TABLES
CD54/74FCT861A (NON-INVERTING) CD54/74FCT862A (INVERTING)
£UTS OUTPUTS — ﬂ’u_li SUTPU'I'S
OEBA |OEAB| B A B A FUNCTION OEBA [OEAB| B A B A FUNCTION
L H L N/A N/A L B Datato A Bus L H L N/A N/A B Datato ABus
L H H N/A N/A H B Datato A Bus L H H N/A N/A L B8 Datato ABus
H L N/A L L N/A | ADatatoB Bus H L N/A L H N/A | ADatato B Bus
H L N/A H H N/A | ADatato B Bus H L N/A H L N/A | ADstatoB Bus
H H X X 4 4 High Z H H X X 4 r4 High Z
L L - - - - ADatato B Bus, L L - - - - AData to B Bus,
B Datato A Bus B Data to A Bus
H=HIGH.L=LOW,Z=HIGH' pedance, X = terial, N/A = Not Applicable

Trad k(s) ® Reg d

Marca(s) Registrada(s)

Printed in USA/8-89

File Number 2392
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File No. 2392 CD54/74FCT861A, CD54/74FCT862A

MAXIMUM RATINGS, Absolute-Maximum Values:

DO SUPPLY=VOLTAGE (VOC) ..ttt ittt tttaanenentnenesneeeusasensasseasnssenessseneneasesenssstesessnsensnenssesnes -0.5Vto 6V
DC INPUT DIODE CURRENT, K (for VI < =0.5V) ... uiinii ittt ie ittt et ~20mA
DC QUTPUT DIODE CURRENT, IOK (JOr VO € =0.5V) . . ¢ .t ettt ettt eaee et e ettt sha e e et e vt eaee e enaans ~50mA
DC OUTPUT SINK CURRENT per OUIPUL PIN, 10 ...\ttt it tieeaeesaesaaneneensaenessasneensuenseeesaeneeensnensnninanss +70mA
DC OUTPUT SOURCE CURRENT per OUtpUPIN, 1O .. ..uuitiit ittt ittt e ietaeeie e etieai e enaanaenaaens,,s ~30mA
{8 @R o o3 o1 1 21 21 =1 i ({0 o) 264mA
DC GROUND CURRENT (IGND) 1.ttt ttntneneansneeensonsesnsassnsssssasnesesssnonessnsneeneosassesstaneseensnenssnensens 500mA
POWER DISSIPATION PER PACKAGE (PD):

For TA = -559G to +1000C (PACKAGE TYPEE) ...... ettt ettt 500mW

For TA = +1009C to +1250C (PACKAGE TYPE E) Derate Linearly at 8mW/0C to 300mW

ForTA=-559C 10 +700C (PACKAGE TYPE M) ... .tutututunnaneraenenensneneueneneeetonsesenssnersassensnasnnsereennsseass 400mW

For TA=+700C t0 +1250C (PACKAGE TYPEM). . ...ivvtiiiiieirnnrrenenrseranntnrasanasnenneanns Derate Linearly at 6mW/0C to 70mW
OPERATING-TEMPERATURE RANGE (TA):

PACKAGE TYPE E,M ..t iiitittt ittt tteesaataasaesssneneeoseanseeenenenensaseeenessneeennseeaenons -550C to +1250C
STORAGE TEMPERATURE (TS1g) & ..o vvittitiettiteitneeeenineasnensesnstenenenssessaessssesnnnaneaenesansons -659C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16in. + 1/32in.(1.59mm £ 0.79mm) from case for 108 MaximumM ... ...ttt ittt it iiaenanas +2650C

Unit inserted into PC board min. thickness 1/16 in. (1.59mm) with solder contacting lead tipsonly .............ccooiiiiiiiaaia,, +300°C

RECOMMENDED OPERATING CONDITIONS:
The following are normal operating ranges for these devices. For maximum reliability, devices should always be operated within
these ranges.

LIMITS
CHARACTERISTIC MIN MAX UNITS
Supply-Voltage Range, VCC*: CD74 Series, TA = 00C to 70°C 4.75 5.25 v
CD54 Series, TA = -550C to +125°C 4.5 55 \
DC Input Voltage, VI (o} vCC \
DC Output Voltage, VO o] <vce \"
Operating Temperature, TA -55 +125 oC
Input Rise and Fall Slew Rate, dt/dv 0 10 ns/V
* Unless otherwise specified, all voltages are referenced to ground.
CD54/74FCT861A TYPES CD54/74FCT862A TYPES
e[l Y Egwe 13 OEAB hd ©
GeAs [T 23] 3 N oers 1 23] vo 12: N
ao[2] 2__3] B0 a0|2 23| BO
m3 22] &1 2 vid 23 XIE 22) B1 2 [vid 23
T 5 - - 5755
A2(4 E B2 3 | :— 22 A214 E 82 3 :T_ 22
A3lS 20] 83 . ‘ 21 a5 20] B3 4 oy 2
as[E] [1a] B4 s 20 e [15] B4 5 1 20
as[T7] - [18] 85 6 19 as[7 (18] B5 6 | [y 1
Asfe 71 ma ra1 m o
] i = 18 ALY e S gl
s re] o7 8 ‘ 7 (e [1€] &7 8 17
As 1o 15) 6a o] - 16 s [0 [15] B8 9 16
2o [T} 73] B9 10 1s a0 [14] Bs 10 g 15
ano [i2] 73] DEBA 11 Fg— 14 w02 [13) oEBA 44 gy 14
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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File No. 2392 CD54/74FCT861A,CD54/74FCT862A

STATIC ELECTRICAL CHARACTERISTICS

FCT Serles: 74FCT Commercial Temperature Range, 0°C to +70°C; VCC max = 5.25V, VCC min = 4.75V
54FCT Extended Industrial Temperature Range, -55°C to +1250C; VCC max = 5.5V, VCC min = 4.5V

TEST AMBIENT TEMPERATURE (TA)
CONDITIONS +250C 00C to +70°C |-559C to +125°C
CHARACTERISTICS Vi(V) [I0(mA)|VCC(V)| MIN MAX MIN MAX MIN MAX | UNITS
High-Level Input Voltage 45
VIH to 2 - 2 - 2 - v
55
Low-Level Input Voltage 45
ViL to - 08 - 08 - 08 v
55
High-Level Output Voltage VIiH or -24 MIN 24 - 24 - - - "
VOH
ViL -20 MIN 24 - - - 24 - v
Low-Level Output Voltage VIH or 48 MIN - 0.55 - 0.55 - - v
voL
ViL 32 MIN - 0.55 - - - 0.55 v
High-Level Input Current IIH vCcC MAX - 0.1 - 1 - 1 pA
Low-Level Input Current [8 GND MAX - -0.1 - -1 - -1 pA
3-State Leakage Current 10ZH vCcC MAX - 0.5 - 10 - 10 pA
10ZL GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Output VCCor
Current * 108 GND MAX -60 - -60 - -80 - mA
VO=0
Input Clamp Voltage vCC
VIK or -18 MIN - -1.2 - -1.2 - -1.2 \
GND
Quiescent Supply VvCC
Current, MSI icC or [v] MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Current per Input Pin AlCC 34Vt MAX - 16 - 16 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at VCC or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is AICC limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.
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File No. 2392

SWITCHING CHARACTERISTICS

FCT Series: tr, tf = 2.5ns, CL = 50pF, RL - See Figure 3

CD54/74FCT861A,CD54/74FCT862A

AMBIENT TEMPERATURE (TA)
00Cto +70°C |-55°C to +125°C
CHARACTERISTICS SYMBOL [VCC (V)| MIN MAX MIN MAX | UNITS

Propagation Delays:

Data to Outputs FCT861A tPLH, tPHL 5t 15 8 1.5 10 ns

FCT862A tPLH, tPHL 5 15 75 1.5 9.5 ns

Output Disable to Output tPLZ, tPHZ 5 15 17 1.5 19 ns

Output Enable to Output tPZH, tPZL 5 15 15 1.5 17 ns
Power Dissipation Capacitance CPD§ - oF
Min. (Valley) VOHV VOHV

During Switching of Other Outputs See 5 0.5 Typical @ +25°C \'

(Output Under Test Not Switching) Figure 1
Max. (Peak) VOLP VOLP

During Switching of Other Outputs See 5 1 Typical @ +25°C v

(Output Under Test Not Switching) Figure 1
Input Capacitance Cl - ~ 10 - 10 pF
3-State Output Capacitance Cco - - 15 - 15 pF

t5V: min.is @ 5.5V
max. is @ 4.5V
5V: min. is @ 5.25V for 0°C to +70°C
max. is @ 4.75V for 0°C to +70°C

CL = output load capacitance
D = duty cycle of input high
fo = output frequency

fi = input frequency

§CPD, measured per function, is used to determine the dynamic power consumption.
PD (per package) = VCC ICC + Z (VCC2 fi CPD + VO2 fo CL + VCC AICC D) where:
VCC = supply voltage
AICC = flow through current x unit load
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File No. 2392 CD54/74FCT861A, CD54/74FCT862A

PARAMETER MEASUREMENT INFORMATION

—_—\ voH  NOTES:
OTHER \/ 1. VOLP is measured with respect to a ground reference near the
ouTpPuUTS / outnut under tast. VOHV g measured with respect to VOH,

_—— Lﬂ——-/ N — — - VoL 2. Input pulses have the following characteristics:

PRR < 1MHz, tr = 2.5ns, tf = 2.5n8, skew 1ns.
< VOH o

OUTPUT ’ \[_\ — _ VOHV 3. R.F. fixture with 700-MHz design rules required. IC should be
UNDER soldered into test board and bypassed with 0.1uF capacitor. Scope
TEST

_ VOLP and probes require 700-MHz bandwidth.

Figure 1 - Simul itching lent waveforms.
tr = 2.5n8 —f r‘— —.—I jua— tf = 2.5n8
INPUT LEVEL —_— | 90%
Bn N s
GND ————F e —— 10%
FCT861A —_— L
An
tPHL —— ~—1n_ GND
tPLH
An 1.5V
GND
FCT862A
Figure 2 - Propagation delay times.
tr = 2.5n8 —my
3v -
ourpur | 90%
DISABLE -3V -
GND y  —— — —10%
OUTPUT: LOW TO tr, tf = 2.5ns ? vce
OFF TO LOW A 35V
o — - 18V Vi = av ro’o— v
— —t—— T T T T T I | 0 S 50082
Vo S A
Z_"é"-‘se 20 |—© D.UT. <O
oav ¥ v 2T S L
OUTPUT: HIGH TO & wGND RT =20 < s0pF € AL
OFF TO HIGH : -
OUTPUTS OUTPUTS OUTPUTS |
ENABLED ' DISABLED ENABLED =
TEST SWITCH POSITION
tPLZ, tPZL, OPEN DRAIN CLOSED
tPHZ, tPZH, tPLH, tPHL OPEN

Figure 3 - Three-state propagation delay times and test circuit.
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FCT Interface Logic

HARRIS RCA - GE INTERSIL
CD54/74FCT863A, CD54/74FCT864A

2 23
AQ oo j——s—e BO H .
Al S [z ., 9-Bit Bus Transceivers, 3-State
A2 -——L -%10-—‘- B2
A3 "—"% e~ B3 CD54/74FCT863A - Non-Inverting
At s~ 5% CD54/74FCT864A - Inverting
A5 et 1—7——- B5
A6 -o—ni e B6
A7 —2] 116, . B7
A8 -.——19— |15, . B8
OEAB1 1‘1U I L :g gig:f Type Features:
OEAB2 m Butfered inputs

CD54/74FCT863A m Typical propagation delay:

FUNCTIONAL DIAGRAM 3ns @ VCC =5V, TA = 250C, CL = 50pF
The CD54/74FCT863A and CD54/74FCT864A Family Features:
9-bit bus transceivers use a small~geometry BIMOS

technology. The output stage is a combination of bipolar and
CMOS transistors that limits the output-HIGH level to two
diode drops below VCC. This resultant lowering of output
swing (OV to 3.7V) reduces power bus ringing (a source of
EMI) and minimizes VCC bounce and ground bounce and their
effects during simultaneous output switching. The output
configuration also enhances switching speed and is capable of
sinking 32 to 48 milliamperes.

These devices provide extra data width for wider address/data
paths or buses carrying parity. They have NORed output
enables for maximum control flexibility. The dual Output
Enable provision gives these devices the capability to store
data by simultaneously enabling OEAB and OEBA. Each
output reinforces its input under these conditions, and when all
other data sources to the bus lines are at high impedance, both
sets of bus lines will remain in their last states.

The CD54/74FCT863A and CD54/74FCT864A are supplied
in 24-lead dual-in-line narrow-body plastic packages (EN

m SCR-latchup-resistant CMOS process and circuit design

» Speed of bipolar FAST*/AS/S with signiticantly reduced
power consumption

m 48/32-mA output sink current (commercial/extended
industrial)

m Output voltage swing limited to 3.7V @ VCC = §V

m Controlled output-edge rates

m Input/output isolation to VCC

m BiMOS technology with low quiescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.

packages (M suffix). Both package types are operable over
two temperature ranges: Commercial (0°C to +70°C) and
Extended Industrial (-559C to +1250C).

The CD54FCT863A and CD54FCT864A are also available in
chip form (H suffix). These unpackaged devices are operable

suffix) and in 24-lead dual-in-line small-outline plastic over the -550C to +1259C temperature range.
FUNCTION TABLES
CD54/74FCT863A (NON-INVERTING) CD54/74FCT864A (INVERTING)
INPUTS OUTPUTS INPUTS OUTPUTS
OEBA |[OEAB| B A B A FUNCTION OEBA (OEAB| B A B A FUNCTION
L H L N/A N/A L B Datato A Bus L H L N/A N/A H B Datato A Bus
L H H N/A N/A H B Datato A Bus L H H N/A N/A L B Datato ABus
H L N/A L L N/A | ADatato B Bus H L N/A L H N/A | ADatato B Bus
H L N/A H H N/A | ADatato B Bus H L N/A H L N/A | ADatatoB Bus
H H X X V4 Z High Z H H X X P4 V4 High Z
L L - - - - ADatato B Bus, L L - - - - A Data to B Bus,
B Data to A Bus B Datato A Bus
H = HIGH, L = LOW, Z = HIGH Impedance, X = Immaterial, N/A = Not Applicable
Trademark(s) ® Registered
Marca(s) Registrada(s)
Printed in USA/8-89
File Number 2391
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File No. 2391 CD54/74FCT863A, CD54/74FCT864A

MAXIMUM RATINGS, Absolute-Maximum Values:

DO SUPPLY=VOLTAGE (VOC) .+ it ttttttetnatetuetesseenesesussnssenssesnssessesenesssuesnsosonensssssensonrsssnsanens -0.5V to 68V
DC INPUT DIODE CURRENT, HK (fOr VI € =0.5V) ..t iuiiiiiiitttietieeninsnersnensensasossuseesoenesnssesnsssansnsonssesanns -20mA
DC OUTPUT DIODE CURRENT, IOK (fOF VO € =0.5V) 1. sttt tttetieteettnansneesennanenesssnenesnsssenesssesussesassssnionsaens -50mA
DC OUTPUT SINK CURRENT per OUIPUL PIN, 1O 1. u vttt it sttt ittt eeseteensettae s etnenossaessnsannsenenesasseneeennenns +70mA
DC OUTPUT SOURCE CURRENT per OUtPUL PIN, 10 1. iit ittt ttieteetatuterneaeasenenneneananssssessesesnssesncessnsenences -30mA

DO VCC CURRENT (ICC) . ¢t et ttae vttt s teensetaee e senesannenesuessoeassennssosessssseennsenesansanesnesnssesneennsnns 234mA
DC GROUND CURRENT (IGND) .1t ttttnetttnetn et teseeeansnsenesunseseesssnessnseussnnssassnesaessessssssieesnesns 455mA
POWER DISSIPATION PER PACKAGE (PD):

For TA = ~550C 10 +1000C (PACKAGE TYPE E) ... ..iuuuittittntneeteetunsunesntennsunseseeunseneroneesennseninesnennn 500mwW

For TA=+1000C 10 +1259C (PACKAGE TYPE E) . ..t titttiniiirninrurueeernersrneresnseeeannnes Derate Linearly at BmW/9C to 300mW

For TA = =550C 10 +700C (PACKAGE TYPE M) ..\ uttuinittttttntneeneseneunesssenneussssereseanosensonserssonisenaenns 400mwW

FOr TA=+700C10 +1250C (PACKAGE TYPE M), .. ttttitittititerenennnseneseernennnnnssnseenenes Derate Linearly at BmW/9C to 70mwW
OPERATING-TEMPERATURE RANGE (TA):

PACKAGE TYPE B, M L.t iitititiitittititettnetensntnenssononsesessssssssasensasssnssesssssnsasnsnssrsnenns -550C to +1250C
STORAGE TEMPERATURE (Tstg) -859C to +1500C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16in. £ 1/32In. (1.59mm x 0.79mm) from case for 108 MAXIMUM .. ....uvuierruninenneneiernenrnrresnssnersrannns +26850°C

Unit inserted into PC board min. thickness 1/16 in. (1.58mm) with solder contacting lead tip8 ONnly .........ovevvveeviirniinreennes +3000C

RECOMMENDED OPERATING CONDITIONS:
The following are normal operating ranges for these devices. For maximum rellablility, devices should always be operated within
these ranges.

LUMITS
CHARACTERISTIC MIN MAX UNITS
Supply-Voltage Range, VCC*: CD74 Series, TA =0°C to 70°C 4.75 5.25 v
CD54 Series, TA =-550C to +125°C 4.5 5.5 v
DC Input Voltage, VI (o] VCC \'
DC Output Voitage, VO (o] <vceC v
Operating Temperature, TA -55 +125 oC
Input Rise and Fall Siew Rate, dt/dv o] 10 ns/V
* Unless otherwise specified, all voltages are referenced to ground.
CD54/74FCT863A TYPES CD54/74FCT864A TYPES
1 1
o€asi [1] [24) vce 1 EN OEAB1 [ [74) vee 1 N
m% Sl r folz i S r
A1|3 [22] B1 A1]3 [22] B1
24 vig 23 M — 2 vi 23
az[4] [21] B2 brvl 1 u% 27) B2 ¥k
ME 2] B3 3 22 yed E 20] B3 3 22
"‘E [75) B4 4 21 ‘_‘E [79] B4 4 21
20 — = 20
as[7] 18] 8 5 i [75) B8 5
o e o IO M e 0
ar[7] [18) 87 7 18 [ [76) 87 7 o gl
as [0} [15] o8 8 mes gl s [19) [15] 88 8 1 17
oEasz [1] [14] OEBA2 9 —g~e—] 1 16 Geasz [0 14) OEBA2  © 1 16
ano [i2] 73] oEBa1 10 15 anofiz [13) oEBAT 10 15
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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File No. 2391 CD54/74FCT863A, CD54/74FCT864A

STATIC ELECTRICAL CHARACTERISTICS

FCT Series: 74FCT Commercial Temperature Range, 0°C to +70°C; VCC max = 5.25V, VCC min = 4.75V
54FCT Extended Industrial Temperature Range, -55°C to +125°C; VCC max = 5.5V, VCC min = 4.5V

TEST AMBIENT TEMPERATURE (TA)
CONDITIONS +250C 00C to +709C  |-550C to +1250C
CHARACTERISTICS VI(V) |10 (mA) [VCC(V)| MIN MAX MIN MAX MIN MAX | UNITS
High-Level input Voltage 45
VIH to 2 - 2 - 2 - "
55
Low-Level Input Voltage 45
ViL to - 0.8 - 08 B 08 Vv
55
High-Level Output Voltage VIH or -24 MIN 24 - 2.4 - - - \
VOH
VIL -20 MIN 24 - - - 24 - \
Low-Level Output Voltage VIH or 48 MIN - 0.55 - 0.55 - - \"
VOL
ViL 32 MIN - 0.55 - - - 0.55 \
High-Level Input Current IH vCC MAX - 0.1 - 1 - 1 pA
Low-Level Input Current L GND MAX - -0.1 - -1 - -1 pA
3-State Leakage Current I0ZH vCC MAX - 05 - 10 - 10 pA
10ZL GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Output VCCor
Current * 108 GND MAX -60 - -60 - -60 - mA
VO =0
Input Clamp Voltage vCcC
VIK or -18 MIN - -1.2 - -1.2 - -1.2 A
GND
Quiescent Supply vcC
Current, MSI ICC or 0 MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Current per Input Pin AlCC 34Vt MAX - 1.6 - 1.6 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at VCC or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is AICC limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.
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File No. 2391 CD54/74FCT863A, CD54/74FCT864A

SWITCHING CHARACTERISTICS
FCT Series: tr, tf = 2.5ns, CL = 50pF, RL - See Figure 3

AMBIENT TEMPERATURE (TA)
0°C to +70°C  |-559C to +125°C
CHARACTERISTICS SYMBOL |vVCC (V)| MIN MAX MIN MAX | UNITS

Propagation Delays:

Data to Outputs FCT863A tPLH, tPHL 5t 1.5 8 15 10 ns

FCT864A tPLH, tPHL 5 1.5 75 1.5 9.5 ns

Output Disable to Output tPLZ, tPHZ 5 15 17 15 19 ns

Output Enable to Output tPZH, tPZL 5 1.5 15 15 17 ns
Power Dissipation Capacitance CPD§ - pF
Min, (Valley) VOHV VOHV

During Switching of Other Outputs See 5 0.5 Typical @ +25°C v

(Output Under Test Not Switching) Figure 1
Max. (Peak) VOLP VOLP

During Switching of Other Outputs See 5 1 Typical @ +25°C v

(Output Under Test Not Switching) Figure 1
Input Capacitance Cl - - 10 - 10 pF
3-State Output Capacitance CcoO - - 15 - 15 pF

t5V: min.is @ 5.5V §CPD, measured per function, is used to determine the dynamic power consumption.
max. is @ 4.5V PD (per package) = VCC ICC + E (VCC2 ti CPD + VOZ2 fo CL + VCC AICC D) where:
5V: min. is @ 5.25V for 09C to +709C VCC = supply voltage
max. is @ 4.75V for 00C to +70°C AICC = fiow through current x unit load

CL = output load capacitance
D = duty cycle of input high
fo = output frequency

fi = input frequency
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File No. 2391

PARAMETER MEASUREMENT INFORMATION

VOHV 3

CD54/74FCT863A, CD54/74FCT864A

NOTES:
1.

VOLP is measured with respect to a ground reference near the
output under test. VOHV is measured with respect to VOH.

. Input pulses have the following characteristics:

PRR < 1MHz, tr = 2.5ns, tf = 2.5ns, skew 1ns.

R.F. fixture with 700-MHz design rules required. IC should be
soldered into test board and bypassed with 0.1uF capacitor. Scope
and probes require 700-MHz bandwidth.

Figure 1 - Simultaneous switching transient waveforms.

tr= 2.5n8 —= I-— ——l le— tf = 2.5ns
INPUT LEVEL —_— 90%
Bn ________—S L — — 15V
GND —— —= 10%
FCT863A S 7 A
An
tPHL ~—tpn OO
tPLH
An 1.5V
GND
FCT864A
Figure 2 - Propagation delay times.
tr= 2.5n8—=i tf = 2.5ns
av — _
output $0%
DISABLE o~ ]
Gl —— — — 10%
OUTPUT: LOW TO tr, tf = 2.5ns T vce
OFF TO LOW «‘1 3.5V
oV — - 1.8V Vi = av
T — I —‘ I-— 0
Vo
tPZH  f=—
Z‘é‘ﬁSE Zo0 D.UT.
0.3’\/3——_— - 2——145V
RT = Zo RT
OUTPUT: HIGH TO 1 % GND
OFF TO HIGH 1 |
OUTPUTS OUuTPUTS ___| OUTPUTS ]
ENABLED DISABLED ™" ENABLED —
TEST SWITCH POSITION
tPLZ, tPZL, OPEN DRAIN CLOSED
tPHZ, tPZH, tPLH, tPHL OPEN

Figure 3 - Three-state propagation delay times and test circuit.
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SEMICONDUCTOR
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FCT Interface Logic

HARRIS RCA - GE INTERSIL
CD54/74FCT2952A, CD54/74FCT2953A
Octal Register-Transceivers,
g — 3-State
CcP CE -— ;<},-.-oea
"o P 5 > % CD54/74FCT2952A - Non-Inverting
: c REG ) o M CD54/74FCT2953A - Inverting
A7 & D7 Q7 -| ; B7
Qo Do
el B . .
] Ree :
Q7 D7
= cE cp Type Features:
1 —————¢CP8 & Buffered inputs 3
CEB  w Typical propagation delay:
FUNCTIONAL DIAGRAM 3.5ns @ VCC = 5V, TA = 250C, CL = 50pF
The CD54/74FCT2952A and CD54/74FCT2953A Family Features:

octal register-transceivers use a small-geometry BiMOS
technology. The output stage is a combination of bipolar and
CMOS transistors that limits the output-HIGH level to two
diode drops below VCC. This resultant lowering of output
swing (OV to 3.7V) reduces power bus ringing (a source of
EMI) and minimizes VCC bounce and ground bounce and their
effects during simultaneous output switching. The output
configuration also enhances switching speed and is capable of
sinking 48 to 64 milliamperes.

These devices contain two 8-bit back-to-back registers that
store data flowing in both directions between two bidirectional
buses. Each register has separate clock, clock enable, and
3-state output enable signals associated with it.

The CD54/74FCT2952A and CD54/74FCT2953A are
supplied in 24-lead dual-in-line narrow-body plastic
packages (EN suffix) and in 24-lead dual-in-line small-outline
plastic packages (M suffix). Both package types are operable
over two temperature ranges: Commercial (0°C to +700C) and
Extended Industrial (-559C to +1259C).

‘REGISTER FUNCTION TABLE
(APPLIES TO A OR B REGISTER)

m SCR-latchup-resistant CMOS process and circuit design

m Speed of bipolar FAST*/AS/S with significantly reduced
power consumption

m 64/48-mA output sink current (commercial/extended
industrial)

m QOutput voltage swing limited to 3.7V @ VCC = 5V

m Controlled output-edge rates

m Input/output isolation to VCC

m BiMOS technology with low quiescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.

The CDS4FCT2952A and CD54FCT2953A are also available
in chip form (H suffix). These unpackaged devices are
operable over the -550C to +1250C temperature range.

OUTPUT CONTROL

OUTP
- INPUTS — INTERNAL ___ |INTERNAL urs

D CcpP CE Q FUNCTION OE Q FCT2952A |[FCT2953A FUNCTION

X X H NC Hold Data H X z Z Disable Outputs

L I L L L L L H

H T L H Load Data L H H L Enable Outputs
Trademark(s) ® Registered
Marca(s) Registrada(s)
Printed in USA/8-89

File Number 2400
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File No. 2400 CD54/74FCT2952A, CD54/74FCT2953A

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY=VOLTAGE (VCC) « 1ttt tttiet ettt ettt etaeietitateaeaenteuesestenreetesesnsenesssessnernenneens -0.5V to 6V
DC INPUT DIODE CURRENT, lIK (for VI < -0.5V) .. -20mA
DC OUTPUT DIODE CURRENT, IOK (for VO <-0.5V) ... s
DC OUTPUT SINK CURRENT per Output Pin,10 ..... +70mA
DC OUTPUT SOURCE CURRENT per Output Pin, 10
DC VCC CURRENT(ICC)..........untt

DC GROUND CURRENT (IGND)
POWER DISSIPATION PER PACKAGE (PD):

For TA=-550C 10 +1000C (PACKAGE TYPEE) .. utututtuttinetititne ittt eitaeteetnenaeresenonsseeeacnensanennns 500mwW
For TA=+1009C 10 +1250C (PACKAGE TYPEE) .. .vvvvintiie it ienenantieinnenenennenanss Derate Linearly at 8mW/OC to 300mW
FOr TA==550C10 +700C (PACKAGE TYPE M) ..\ttt ittt e ttettineetaeasetnteseseessoteneeessaensenserenansraenens 400mW

For TA = +70°C to +1250C (PACKAGE TYPE M)
OPERATING-TEMPERATURE RANGE (TA):

PACKAGE TYPE B, M L.ttt ittt e et ittt ee ettt et e et e e et et eettaenaasnennsreananasaes -550C to +1250C
STORAGE TEMPERATURE (Tstg) -650C to +1500C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16in. £ 1/32in.(1.59mm £ 0.79mm) from case for 10s maximum .................. +265°C

Unit inserted into PC board min. thickness 1/16 in. (1.59mm) with solder contacting lead tips only +300°C

RECOMMENDED OPERATING CONDITIONS:
The following are normal operating ranges for these devices. For maximum reliability, devices should always be operated within
these ranges.

LIMITS
CHARACTERISTIC MIN MAX UNITS
Supply-Voltage Range, VCC*: CD74 Series, TA = 0°C to 70°C 4.75 5.25 v
CD54 Series, TA = -550C to +1250C 4.5 55 \
DC Input Voltage, VI (] vCC v
DC Output Voltage, VO 0 <vcc \
Operating Temperature, TA -55 +125 oC
Input Rise and Fall Slew Rate, dt/dv (o] 10 ns/V
* Unless otherwise specified, all voltages are referenced to ground.
CD54/74FCT2952A TYPES CD54/74FCT2953A TYPES
\J J
vCC
87 [1] 24] Y O] 24] yec
86 [2] 23] A7y > ;GE 2] 7 11—
8s 3] 2] A6 45 — N |ENt B‘E,E 2] 55 15 —N EN1
B4 4] 2] A5 10 5] 2% 10
53E [20] A4 13 —DN > =[5 20] 13 —DN > 1
B2 E 19| A3 9 EN2 B3 s 3 A 9 —D\] EN2
: @ o ™o ms o
&1 [7 1] C & ] 5
BOE T_i];u 8 —| 2V]«— 16 __[3 [17] = 8er—Ldvi 29D —e> 15
oes [9] 16] A0 7 17 8o Al 7 -4 N 17
OEB J_ 6 +——> |¢+—> 18 BEEE EAO 8 «» <> 18
cpa [i0] Sloea S+ 19 i} 5] .  S5e—d - 19
_ 4 > |[&—> 20 CPA OEA 4 20
CEAE _1__4|CPB 3 b > 21 — E 3 > [ - 21
ano [i2] 15| ces 2 ‘ ‘ 22 CEALS 73] o2 ‘ - 22
1 > 23 GND CEB 1 < > 23
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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File No. 2400

STATIC ELECTRICAL CHARACTERISTICS

FCT Series: 74FCT Commercial Temperature Range, 0°C to +70°C; VCC max = 5.25V, VCC min = 4.75V
54FCT Extended Industrial Temperature Range, -55°C to +125°C; VCC max = 5.5V, VCC min = 4.5V

CD54/74FCT2952A, CD54/74FCT2953A

TEST AMBIENT TEMPERATURE (TA)
CONDITIONS +250C 00C to +700C  |-550C to +1250C
CHARACTERISTICS Vi(V) |10 (mA) |VCC (V)| MIN MAX MIN MAX MIN MAX | UNITS
High-Level Input Voltage 45
VIH to 2 - 2 - 2 - v
55
Low-Level Input Voitage 45
viL to - 0.8 - 08 - 08 \"
55
High-Level Output Voltage ViHor -15 MIN 24 - 24 - - - v
VOH
VvIL -12 MIN 24 - - - 24 - v
Low-Level Output Voltage VIH or 64 MIN - 0.55 - 0.55 - - \
VoL
VIL 48 MIN - 0.55 - - - 0.55 v
High-Level Input Current WH vCcC MAX - 0.1 - 1 - 1 pA
Low-Level Input Current e GND MAX - -0.1 - -1 - -1 pA
3-State Leakage Current 10ZH VvCC MAX - 0.5 - 10 - 10 pA
10ZL GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Output VCCor
Current * 108 GND MAX -60 - -60 - -60 - mA
VO =0
Input Clamp Voitage VvCC
VIK or -18 MIN - -1.2 - -1.2 - -1.2 v
GND
Quiescent Supply VvCC
Current, MSI iIcC or o] MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Current per Input Pin AlCC 34Vt MAX - 16 - 16 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at VCC or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is AICC limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.
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File No. 2400 CD54/74FCT2952A, CD54/74FCT2953A

PREREQUISITE FOR SWITCHING

AMBIENT TEMPERATURE (TA)
00C 10 +709C | -550C to +1250¢

CHARACTERISTICS SYMBOL | VCC(V) [ MIN MAX MIN MAX | UNITS
Clock Pulse Width CPA, CPB W 5t 3 - 3 - ns
Setup Time An,Bnto CPA,CPB tsu 5 2 - 25 - ns
CEA, CEB to CPA, CPB tsu 5 2 - 2 - ns
Hold Time An, Bn to CPA, CPB tH 5 2 - 2 - ns
CEA, CEB to CPA, CPB tH 5 2 - 2 - ne

t5V: min. is @ 4.5V
5V: min. is @ 4.75V for 0°C to +70°C

SWITCHING CHARACTERISTICS
FCT Serles: tr, tf = 2.5ns, CL = 50pF, RL ~ See Figure 4

AMBIENT TEMPERATURE (TA)
00C to +70°C ~550C to +1259C
CHARACTERISTICS SYMBOL VCC (V) MIN MAX MIN MAX UNITS
Propagation Delays: CPA, CPB to Bn, An tPLH, tPHL 5t 2 10 2 1 ns
Output Enable Time OEA or OEB to Anor Bn | tPZL,tPZH 5 15 10.5 1.5 13 ns
Output Disable Time OEAorOEBtoAnorBn | tPLZ,tPHZ 5 15 10 1.5 10 ns
Power Dissipation Capacitance CPD§ - pF
Min. (Valley) VOHV VOHV
During Switching of Other Outputs See 5 0.5 Typical @ +25°C v
(Output Under Test Not Switching) Figure 1
Max. (Peak) VOLP VOLP
During Switching of Other Outputs See 5 1 Typical @ +25°C \"
(Output Under Test Not Switching) Figure 1
Input Capacitance Cl - - 10 - 10 pF
3-State Output Capacitance co - - 15 - 15 pF
t5V: min. is @ 5.5V § CPD, measured per function, is used to determine the dynamic power consumption.
max. is @ 4.5V PD (per package) = VCC ICC + X (VCC2 fi CPD + VO2 fo CL + VCC AICC D) where:
5V: min. is @ 5.25V for 09C to +70°C VCC = supply voltage
max. is @ 4.75V for 0°C to +70°C AICC = flow through current x unit load

CL = output load capacitance
D = duty cycle of input high
fo = output frequency

fi = input frequency
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Flle No. 2400 CD54/74FCT2952A, CD54/74FCT2953A

PARAMETER MEASUREMENT INFORMATION

VOH

OTHER NOTES:

OUTPUTS 1. VOLP is measured with respect to a ground reference near the
output under test. VOHV is measured with respect to VOH.

VOH 2. Input pulses have the following characteristics:

OuTPUT VOHV PRR < 1MHz, tr = 2.5ns, tf = 2.5ns, skew 1ns.
?gs“f“ 3. RF. fixture with 700-MHz design rules required. IC should be
____________ voLp soldered into test board and bypassed with 0.1uF capacitor. Scope
——f\_j——'* ———————— VvOL and probes require 700-MHz bandwidth.

Figure 1 - Simult; ous switching t ient waveforms.

INPUT
LEVEL
An OR Bn

CPB OR CPA

Figure 2 - CD54/74FCT2952A propagation delay times. Figure 3 - Setup and hold times.
tr = 2.5n8 — tr, tf = 2.5ns T vCcC
3V —] —_— — —20%
outPUT | Vi = av o— 7V
DISABLE oo ) l I < 5000
— ——=c1o% o Vo S R
OUTPUT: LOW TO PULSE 7,1 @ D.UT ]
OFF TO LOW N3V GEN UT. O
— 1.8V > R CL 25008
O.W_—L A 1.5V RT = 2o :;RT 50pF SR
)|
tPZH  |=— ¢
SR NG % =

OUTPUT: HIGH TO % GND
OFF TO HIGH

QUTPUTS OUTPUTS OUTPUTS

ENABLED T DISABLED ENABLED

TEST SWITCH POSITION
tPLZ, tPZL, OPEN DRAIN CLOSED
tPHZ, tPZH, tPLH, tPHL OPEN

Figure 4 - Three-state propagation delay times and test circuit.
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FCT Interface Logic

HARRIS RCA - GE INTERSIL
CD54/74FCT7623
NaE ... Octal Bus Transceiver, 3-State (B Side),
ot - Open-Drain (A Side), Non-Inverting
Asz P—‘-BS
A7 ——2 F—s7 Type Features:
fAs__‘J 1 m Buffered inputs
OEpa = Typical Propagation delay:

FUNCTIONAL DIAGRAM

5.2ns @ Vo = 5V, TA = +250C, C = 50pF

The CD54/74TCT7623 octal bus transceiver uses
a small-geometry BiMOS technology. The output stages are a
combination of bipolar and CMOS transistors that limits the
output-HIGH level to two diode drops below Vgg. This
resultant lowering of output swing (OV to 3.7V) reduces power
bus ringing (a source of EMI) and minimizes Vg bounce and
ground bounce and their effects during simultaneous output
switching. The output configuration also enchances switching
speed and is capable of sinking 48 to 64 milliamperes.

The CD54/74FCT7623 is a hon-inverting 3-state bidirectional
transceiver-buffer intended for two~way transmission from “A”
bus to “B” bus or “B” bus to “A” bus, depending on the logic
levels of the Output Enable (OEaB, OEga) inputs.

This design is a modified version of the CD54/74FCT623. It
differs in that the 3-state outputs are on the B side only; the A
side outputs are open drain.

The CD54/74FCT7623 is supplied in 20-lead dual-in-line
plastic packages (E suffix) and in 20-lead dual-in-line
small-outline plastic packages (M suffix). Both package types
are operable over two temperature ranges: Commercial (0°C
to 709C) and Extended Industrial (-55°C to +1250C).

The CD54FCT7623 is also available in chip form (H suffix).
This unpackaged device is operable over the -550C to
+1250C temperature range.

Family Features:

m SCR-latchup-resistant CMOS process and circuit design

B Speed of bipolar FAST*/AS/S with significantly reduced
power consumption

m 64/48-mA output sink current (commercial/extended
industrial)

m QOutput voltage swing limited to 3.7V @ Vcc = 5V

m Controlled output-edge rates

m Input/output isolation to Vcc

m BiMOS technology with low quiescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.

TRUTH TABLE
OUTPUT ENABLE INPUTS
OEga OEpB OPERATION
L L B Data to (Open Drain) A Bus
H H AData (TTL) to (3-State) B Bus
H L Isolation
L H B Data to (Open Drain) A Bus,
A Data (TTL) to (3-State) B Bus
H = HIGH leve!
L = LOW level

To prevent excess currents in the HIGH-Z (isolation) modes, all I/O
terminals should be terminated with 10kQ) to 1MQ resistors.

Trademark(s) ® Registered
Marca(s) Registrada(s)

Printed in USA/8-89
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File No. 2358 CD54/74FCT7623

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE (VGG « -+ttt euntennutennte et neteaeee ettt eteeaseeansetaneeeaneseaneeraneeeaness AP -0.5V to 6V
DC INPUT DIODE CURRENT, |iK (for V| < -0.5V) ..... -20mA
DC OUTPUT DIODE CURRENT, Iok (for Vg < -0.5V) -50mA
DC OUTPUT SINK CURRENT per Output Pin,IQ ......... +70mA
DC OUTPUT SOURCE CURRENT per Output Pin, I . -30mA
DCVCC CURRENT (IGG) et v vvvevneneerunsecnnanes 140mA
DC GROUND CURRENT (IGND) « ¢+« + «+ et et e mueeanteenaaeansaantseeaneeeee e eae e e e e et e ene e eee e eateeenneeaaeennns 528mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTp=-550C 10 +1000C (PACKAGE TYPEE) .. ...cuutuunettentneeretetttaaeeaeeenaaeeeeenanataneeeennnaeeeseenaennn 500mwW

ForTa =+1000C t0 +1250C (PACKAGE TYPEE) . ..ot uiutiriteeretierneeneneernenneneennenns Derate Linearly at 8mW/°C to 300mW

FOrTA ==550C 10 +700C (PACKAGE TYPE M) ...ttt ittt et tenetneeunennesneeeteeeneaneenernsenaraeeseesnsenaenans 400mW

ForTao=+4700Ct0 +1250C (PACKAGE TYPEM). . .. .u0tiutiiiiireiittinieeeneennnaeenneennnennns Derate Linearly at 6mW/OC to 70mW
OPERATING-TEMPERATURE RANGE (TA):

PACKAGETYPEE,M .....civiiiiiiiiinininnnnns .. =559C to +1250C
STORAGE TEMPERATURE (Tgg) « -« v e e ttntettnteeneeeennneennnasnsesnneesnneesnneesneeeneeeeneeesnemenenenss -650C to +1500C
LEAD TEMPERATURE (DURINg SOLDERING):

Atdistance 1/16in. £ 1/32in.(1.59mm % 0.79mm) from case for 108 MAXIMUM .. ... .veeutuneeneennenernrrerreseneeenenanann +2659C

Unit inserted into PC board min. thickness 1/16 in. (1.59mm) with solder contacting lead tipS ORlY . ............ccvveerneerennnnnn. +300°C

RECOMMENDED OPERATING CONDITIONS:

The following are normal operating ranges for these devices. For maximum reliabliity, devices should always be operated within
these ranges.

umITs
CHARACTERISTIC MIN MAX UNITS
Supply-Voltage Range, Voc*: CD74 Series, Tp = 0°C to 70°C 475 5.25 v
CD54 Series, Tp = -559C to +1250C 45 55 v
DC Input Voltage, V; 0 vce v
DC Output Voitage, Vo 0 <Vce v
Operating Temperature, T, -55 +125 oCc
Input Rise and Fall Slew Rate, dt/dv (0] 10 ns/V
* Unless otherwise specified, all voltages are referenced to ground.
= EN1
OEpg E ™~ E vce 1 EN2

so [2] 15] OEea efed b

A1 [3] 18] B0 s D2y i

A2 [4] [17] 81 :c j;

A3 5] [16] B2 :t:: j“;

ae [g] iE] 83 ] —t-

as [7 [14] B4 S —p*

A8 é % B5 i:‘ _I:

A7 |9 12| B6 :—

GND [0 1] 87 o :Tﬂ

TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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File No. 2358 CD54/74FCT7623

STATIC ELECTRICAL CHARACTERISTICS

FCT Series: 74FCT Commercial Temperature Range, 0°C to +70°C; Vcc max = 5.25V, Voc min = 4.75V
54FCT Extended Industrial Temperature Range, -55°C to +1259C; V¢ max = 5.5V, Vo min = 4.5V

TEST AMBIENT TEMPERATURE (Ta)
CONDITIONS +250C 00C to +70°9C |-5590C to +1250C
CHARACTERISTICS Vi(V) |lo(mA)|VecV)| MIN MAX MIN MAX MIN MAX | UNITS
High-Level Input Voltage 45
ViH to 2 - 2 - 2 - \"
5.5
Low-Level Input Voltage 45
ViL to - 0.8 - 0.8 - 0.8 v
55
High-Level Output Voltage Vou ViH or -15 MIN 24 - 24 - - - v
viL -12 MIN 24 - - - 24 - v
Low-Level Output Voltage VoL ViHor 64 MIN - 0.55 - 0.55 - - \
viL 48 MIN - 0.55 - - - 0.55 \
High-Level Input Current iH Vce MAX - 0.1 - 1 - 1 BA
Low-Level Input Current e GND MAX - -0.1 - -1 - -1 pA
3-State Leakage Current lozH Vee MAX - 05 - 10 - 10 WA
lozL GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Output Vegor
Current * los GND MAX -60 - -60 - -60 - mA
Vo=0
Input Clamp Voltage Vee
VIK or -18 MIN - -1.2 - -1.2 - -1.2 \
GND
Quiescent Supply Vee
Current, MSI Icc or 0 MAX - 8 - 80 - 500 WA
GND
Additional Quiescent Supply
Current per Input Pin Alcc | 34Vt MAX - 1.6 - 16 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at V¢ or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is Alcc limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.
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File No. 2358 CD54/74FCT7623

SWITCHING CHARACTERISTICS
FCT Serles: t, tf = 2.5ns, C|_ = 50pF, R - See Figure 4

AMBIENT TEMPERATURE (Ta)
00C to +70°C  |-550C to +1250C
CHARACTERISTICS SYMBOL |Vcc (V)| MIN MAX MIN MAX UNITS

Propagation Delays:

AData to B Bus tpLH tpHL | 5t 1.5 7 1.5 75 ns

B Datato ABus tpzL 5 1.5 7 1.5 75 ns

tpLz 5 1.5 13 1.5 135 ns

Output Enable or Disable to Output tpzH tPzL

3-State (B Side) L2, tPHZ 5 1.5 75 1.5 10 ns
Off-State Enabling, Disabling Times (A Side) tezL tPLZ 5 1.5 9.5 15 10 ns
Power Dissipation Capacitance Cpp$§ - pF
Min. (Valley) VORy (B Side) VOHV

During Switching of Other Outputs See 5 0.5 Typical @ +25°C v

(Output Under Test Not Switching) Figure 1
Max. (Peak) Vo p voLp

During Switching of Other Outputs See 5 1 Typical @ +25°C v

(Output Under Test Not Switching) Figure 1
Input Capacitance C - - 10 - 10 pF
3-State Output Capacitance (B Side) Co - - 15 - 15 “pF
Off-State Output Capacitance (A Side) Co - - 15 - 15 pF

t5V: min.is @ 5.5V § Cpp, measured per function, is used to determine the dynamic power consumption.
max. is @ 4.5V Pp (per package) = Vcg Icc + Z (Vo2 f Cpp + Vo2 fo CL + Vo Alge D) where:
5V: min. is @ 5.25V for 0°C to +70°C Vce = supply voltage
max. is @ 4.75V for 0°C to +70°C Alcc = flow through current x unit load

CL = output load capacitance
D = duty cycle of input high
fo = output frequency

fj = input frequency
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PARAMETER MEASUREMENT INFORMATION

;———

OTHER
OUTPUTS
s — VoL
v
ouTPUT b M Vorw
UNDER
TeST Voup

CD54/74FCT7623

NOTES:

1. VoLp is measured with respect to a ground reference near the
output under test. VoHy is measured with respect to Von.

2. Input pulses have the following characteristics:
PRR < 1MHz, t, = 2.5ns, t; = 2.5ns, skew 1ns.

3. R.F. fixture with 700-MHz design rules required. IC should be
soldered into test board and bypassed with 0.1pF capacitor. Scope
and probes require 700-MHz bandwidth.

Figure 1 - Simultaneous switching transient waveforms.

fe— 1§ = 25n8
— — - 90%
— - 15V
——— 10%
tPHL
Bph, — - 1.5V
Figure 2 - Propagation delay times (A Data to B Bus).
ty = 2.5n8 —» tf= 25ns
W —_—— — 0%
OUTPUT 1.5V
DISABLE G'ND - I
HAl———— — — — 10%
OUTPUT: LOW TO tpzL
OFF TO LOW tpLz 3.5V
0.3v :' — 1.5V
F—{"tpuz (ﬁ | tPZH e
el e 7 e
OUTPUT: HIGH TO T XGND
OFF TO HIGH .
OUTPUTS OUTPUTS OUTPUTS
ENABLED - DISABLED ' ENABLED

OUTPUTS
DISABLED l

OUTPUTS
ENABLED

OUTPUTS
DISABLED

Figure 3 - Open~-drain propagation delay times (B Data to A Qutputs).

ty, ty= 25ns ?Vcc
v, = av —
I I o Vo 50:Ln
CaSEz, D.UT.
Ry oL 508
RT=2, . sopF[ -
L

TEST SWITCH POSITION
tpLz, tpzL, OPEN DRAIN CLOSED
tPHZ: tPZH: tPLH: tPHL OPEN

Figure 4 - Three-state propagation delay times and test circuit.
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CD54/74FCT29520A, CD54/74FCT29521A
Do L 07 - - - -
. {e Multilevel Pipeline Registers
e Positive-Edge-Triggered
11— g —
cP~ N |
T
R —>
o
L
s
OE = Type Features:
a B
ot B OSSIS y
FUNCTIONAL DIAGRAM 3.5ns @ VCC = 5V, TA = 250C, CL = 50pF
The CD54/74FCT29520A and CD54/74FCT- Family Features:

29521A positive-edge-triggered multilevel pipeline registers
use a small-geometry BiMOS technology. The output stage is
a combination of bipolar and CMOS transistors that limits the
output-HIGH level to two diode drops below VCC. This result-
ant lowering of output swing (OV to 3.7V) reduces power bus
ringing (a source of EMI) and minimizes VCC bounce and
ground bounce and their effects during simultaneous output
switching. The output configuration also enhances switching
speed and is capable of sinking 32 to 48 milliamperes.

These devices each contain four 8-bit positive-edge-triggered
registers that can be operated as a dual 2-level or as a single
4-level pipeline. A single 8-bit input, stored in any of the four
registers, is available at the muitiplexed 3-state output.

The CD54/74FCT29520A and CD54/74FCT29521A differ
only in the way the data is loaded into and between the
registers in the 2-level operation. (They operate identically in
the single 4-level mode.) When data is entered into the first
level of the CD54/74FCT29520A, the data stored in that level
is moved into the second level. In the CD54/74FCT29521A,
the same instructions (I0 = 0, I1 = 1 for A registers; 10 = 1,
11 = O for the B registers) simply cause the data in the first level
to be overwritten. The transfer of data to the second level is
accomplished by the instruction 10 = 0, I1 = 0. The transfer
also causes the first level to change. In either device, 10 = 1,
11 = 1 initiates the HOLD mode. See Figure 1 for instructions/
loading relationships.

The CD54/74FCT29520A and CD54/74FCT29521A are
supplied in 24-lead dual-in-line narrow-body plastic
packages (EN suffix) and in 24-lead dual-in-line small-outline
plastic packages (M suffix). Both package types are operable
over two temperature ranges: Commercial (09C to +700C) and
Extended Industrial (-55°C to +125°C).

m SCR-latchup-resistant CMOS process and circuit design

8 Speed of bipolar FAST*/AS/S with signiticantly reduced
power consumption

m 48/32-mA output sink current (commercial/extended
industrial)

u Output voltage swing limited to 3.7V @ VCC = §V

u Controlled output-edge rates

m Input/output isolation to VCC

m BiMOS technology with low quiescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.
The CD54FCT29520A and CD54FCT29521A are also

available in chip form (H suffix). These unpackaged devices
are operable over the -550C to +1250C temperature range.

L DUAL 2 - LEVEL SINGLE 4 - LEVEL
@ @me i
29520A m E m m
0= 0, 11=1 V= 1,i11l=0 0= 0, 11=0
= (9 i
29521A
== 5
) p: o= n:l,ll-o O= 0,11 =0

0= i ii= iRESULTS iN FHOLD"

Figure 1 - Data loading vs. instructions.

Trademark(s) ® Registered
Marca(s) Registrada(s)
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File No. 2401 CD54/74FCT29520A, CD54/74FCT29521A

MAXIMUM RATINGS, Absolute~Maximum Values:

DC SUPPLY=VOLTAGE (VOC) .+ ¢ttt vttttuenenanteatttnsnsnnsaessssesssenenensasusesrseneinsssessnensesssstssaaennnsens
DC INPUT DIODE CURRENT, IIK (for VI < -0.5V)

DC OUTPUT DIODE CURRENT, IOK (for VO <-0.5V)..... -50mA
DC OUTPUT SINK CURRENT per Output Pin, 10 ...... +70mA
DC OUTPUT SOURCE CURRENT per Output Pin, 10 .. -30mA
DCVCCCURRENT(ICC)..vvvieininiinnnennnenennns 260mA
DC GROUND CURRENT (IGND) 1.ttt ttt ittt ettteetsntneaesenaneesnsaessneneeeessseuesesesonenetsnsnenesrnensennenens 400mA
POWER DISSIPATION PER PACKAGE (PD):

For TA=-550C 10 +1000C (PACKAGE TYPE E) ...\ .tutuunetneutnntnenentnensetseeutnenonenraentatneasitsnensncnenenennens 500mW

ForTA=+1000C t0 +1250C (PACKAGE TYPEE) . ... .vvvettnrinneenereennneanennns Derate Linearly at 8mW/0C to 300mW

For TA==550C 10 +700C (PACKAGE TYPE M) ..t ttututitttittttttneetnetattetsines e teatsetiesieniiesnenennenenseenns 400mW

For TA = +700C 10 +1250C (PACKAGE TYPE M). . .. vt 'vveereneenenrenenennannnnn
OPERATING-TEMPERATURE RANGE (TA):

.. Derate Linearly at 6mW/0C to 70mW

PACKAGE TYPE E, M L.ttt ittt ittt ettt ettt aeaas e et eaeaeatessesessatnensnensnsnnns -550C to +125°C
STORAGE TEMPERATURE (TS1) « ««t vttt ittt e ettt eietttieten ettt etetiesetettrenesninrenanennssenns -659C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16in. = 1/32in.(1.59mm + 0.79mm) from case for 108 Maximum .. .....oitiiiiitiiniirene i irenniieeninnnns +265°C

Unit inserted into PC board min. thickness 1/16 in. (1.59mm) with solder contacting lead tipsonly ...........cccciiiiiiiiiiinnan... +3000C

RECOMMENDED OPERATING CONDITIONS:

The following are normal operating ranges for these devices. For maximum reliability, devices should always be operated within
these ranges.

LMITS
CHARACTERISTIC MIN MAX UNITS
Supply-Voltage Range, VCC*: CD74 Series, TA = 0°C to 70°C 4.75 5.25 v
CD54 Series, TA = ~559C to +125°C 4.5 5.5 \
DC Input Voltage, Vi (o} vCC "
DC Output Voltage, VO 0 <VCC "
Operating Temperature, TA -55 +125 oC
Input Rise and Fall Slew Rate, dt/dv 0 10 ns/V
* Unless otherwise specified, all voltages are referenced to ground.
CD54/74FCT29520A AND CD54/74FCT29521A
o [7] ~ 24] vee 2 ﬁ o
nl2 23| so 2 =
b1 E z] Yo 1 :2] (2] ['
02 5] 20] 1 s— 0 vFH— 2
o3 E 19] Y2 [ p— e 20
o4 [7] 18] Y3 6| |
os 8] [17] va 6 I
D6 E E Y5 7 — s 17
o7 [19] [15] ve Ppa—— AT
cp [11] 4] vz [p— —— 15
GND E E OE 10 e — 14
TERMINAL ASSIGNMENT IEC LOGIC SYMBOL
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File No. 2401 CD54/74FCT29520A, CD54/74FCT29521A

STATIC ELECTRICAL CHARACTERISTICS

FCT Serles: 74FCT Commercial Temperature Range, 0°C to +70°C; VCC max = 5.25V, VCC min = 4.75V
54FCT Extended Industrial Temperature Range, -55°C to +1259C; VCC max = 5.5V, VCC min = 4.5V

TEST AMBIENT TEMPERATURE (TA)
CONDITIONS +250C 0°C to +709C |-559C to +125°C
CHARACTERISTICS VI(V) |10 (mA) |[VCC(V)| MIN MAX MIN MAX MIN MAX | UNITS
High-Level Input Voltage 45
VIH to 2 - 2 - 2 - v
55
Low-Level Input Voltage " 45
viL to - 08 - 08 - 08 v
55
High-Level Output Voitage VOH VIHor -24 MIN 24 - 24 - - - v
viL -20 MIN 24 - - - 24 - v
Low-Level Output Voitage VOL ViHor 48 MIN - 0.55 - 0.55 - - v
viL 32 MIN - 0.55 - - - 0.55 \'
High-Level Input Current nH vCe MAX - 0.1 - 1 - 1 pA
Low-Level Input Current || 8 GND MAX - -0.1 - -1 - -1 pA
3-State Leakage Current 10ZH vcc MAX - 05 - 10 - 10 pA
1ozL GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Output VCCor
Current* 108 GND MAX -80 - -60 - -60 - mA
VO=0
Input Clamp Voltage vce
VIK or -18 MIN - -1.2 - -1.2 - -1.2 v
GND
Quiescent Supply vCcC
Current, MSI IcC or o MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Current per Input Pin AICC | 34Vt MAX - 18 - 18 - 2 mA
TTL Inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at VCC or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is AICC limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.
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PREREQUISITE FOR SWITCHING

AMBIENT TEMPERATURE (TA)
00C to +70°C -550C to +125°C
CHARACTERISTICS SYMBOL | VvCC (V) MIN MAX MIN MAX UNITS
Clock Pulse Width w 5t 7 - 8 - ns
Setup Time — Data to Clock, Instruction to Clock tSuU 5 5 - 6 - ns
Hold Time — Data to Clock, Instruction to Clock tH 5 1 - 2 - ns
Maximum Clock Frequency fMAX 5 70 - 60 - MHz
t5V: min. is @ 4.5V
5V: min. is @ 4.75V for 0°C to +70°C
SWITCHING CHARACTERISTICS
FCT Serles: tr, tf = 2.5ns, CL = 50pF, RL - See Figure 5
AMBIENT TEMPERATURE (TA)
0°C to +70°C -550C to +125°C
CHARACTERISTICS SYMBOL vCC (V) MIN MAX MIN MAX UNITS
Propagation Delays:
Clock to Output tPLH, tPHL 5t 15 14 15 16 ns
Select to Output tPLH, tPHL 5 1.5 13 15 15 ns
Output Disable to Output tPLZ, tPHZ 5 1.5 15 1.5 16 ns
Output Enable to Output tPZL,tPZH 5 1.5 12 15 13 ns
Power Dissipation Capacitance CPD§ - pF
Min. (Valley) VOHV VOHV :
During Switching of Other Outputs See 5 0.5 Typical @ +25°C v
(Output Under Test Not Switching) Figure 2
Max. (Peak) VOLP VOLP
During Switching of Other Outputs See 5 1 Typical @ +259C \'
(Output Under Test Not Switching) Figure 2
Input Capacitance Ci - - 10 - 10 pF
3-State Output Capacitance co - - 15 - 15 pF
t+5V: min. is @ 55V §CPD, measured per flip-fiop, is used to determine the dynamic power consumption.
max. is @ 4.5V PD (per package) = VCC ICC + I (VCC2 fi CPD + VO2 fo CL + VCC AICC D) where:
5V: min. is @ 5.25V for 0°C to +70°C VCC = supply voltage
max. is @ 4.75V for 0°C to +70°C AICC = flow through current x unit load

CL = output load capacitance
D = duty cycle of input high
fo = output frequency

fi = input frequency
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PARAMETER MEASUREMENT INFORMATION

o — R — \ VOH
OTHER
OUTPUTS /

_ e——_— N voL

q . VOH

OUTPUT A
UNDER VoHV
TEST VOLP

.__f\*;_—.::?__ S VoL

Figure 2 - Simultaneous switching transient waveforms.

CD54/74FCT29520A, CD54/74FCT29521A

NOTES:

1. VOLP is measured with respect to a ground reference near the
output under test. VOHV is measured with respect to VOH.

2. Input pulses have the following characteristics:
PRR < 1MHz, tr = 2.5ns, tf = 2.5ns, skew 1ns.

3. R.F. fixture with 700-MHz design rules required. IC should be
soldered into test board and bypassed with 0.1uF capacitor. Scope
and probes require 700-MHz bandwidth.

Figure 3 - Propagation delay times.

OUTPUT: LOW TO
OFF TO LOW
0.3v )
T —

_"—‘L:n
O.SVj

OUTPUT: HIGH TO
OFF TO HIGH

K.~ ; ARy
— & GND

OUTPUTS
DISABLED

OQUTPUTS
ENABLED

OUTPUTS
ENABLED

Figure 4 - Setup and hold times.

tr, tf = 2.5ns ? vCcC
vi =_,—|_3V
PULSE ° >
GEN Zo D.U.T.
RT = Zo RT
) B

|

TEST SWITCH POSITION
tPLZ, tPZL, OPEN DRAIN CLOSED
tPHZ, tPZH, tPLH, tPHL OPEN

Figure 5 - Three-state propagation delay times and test circuit.
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FCT Interface Logic

Application Note

FCT CMOS Logic Optimized for Backplane Interface

We are now at a new threshold in CMOS design capability,
adding enhancement features and modifying the basic
technology to support bipolar adaptations. Our purpose in
this Note is to look at bus drive requirements and the
advantages to be gained by applying these new techniques
to a modified CMOS structure. A newly developed Harris
FCT logic design is primarily a CMOS structure having the
advantages needed to drive a VME-bus backplane.

Much has been said about the advantages of Advanced
High-Speed CMOS Logic, devices as bus drivers for a VME
bus or equivalent bus system. The basic advantages of
CMOS in any high-performance system application are well
known. The speed capability developed in the new families
of AC/ACT and FCT is now second only to that of the ECL
and GasS technologies. The classic qualities of CMOS low-
power consumption and excellent noise immunity cannot
be overstated. The wide operating-temperature range of
CMOS with minimal change in electrical characteristics is
important to the performance and reliability of any system.
These merits have been demonstrated in HC/HCT versus
LSTTL logic and AC/ACT versus FAST* logic. These
qualities are retained in the latest Harris FCT logic circuits.

VME-Bus Conditions

While the specifications for a VME bus, such as the one
illustrated in Fig. 1, are defined for bipolar integrated
circuits, no restrictions are placed on the use of any
technoiogy that can produce equal or better resuits. The
application techniques for AC/ACT logic driving the VME
bus or an equivalent data bus system have been explored.
AC/ACT logic does have considerable application potential,

SRAM-1 Si01
R-09
128K EXTERNAL 6-CHANNEL pow?: SUPPLY
RAM CARD 1/0 CARD
VME BUS
L} VMX BUS B
| S N SY$68K
CPU-20 SLAVE C
ARD
68020 CARD —/ 512K MEMORY

92C840848

Fig. 1 - VME-bus system block diagram.

‘FAST is a Registered Trademark of Fairchild Semiconductor Corp.

By W. Austin and B. Petryna

but also has limited drive capability. AC/ACT logic is
defined for 24-mA sink and source drive, while the VME-bus
specifications call for 48 and 64-mA sink current to drive
several of the backplane lines. The VME bus may have as
many as 21 slots spaced over 500 mm (19.7 inches), with 2
pF (no load) to 20 pF per slot. The combined capacitance
loading and low characteristic impedance of each bus
“stripline” gives rise to the need for high current drive to
support the high-speed data rates of the bus.

The bus tolerance specifications for power-supply voltage
are relatively tight, giving rise to another bus design
problem. It must be recognized that imbalance in power
supplies does exist. Imbalance may occur with deteriorating
conditions of contact resistance or separate system power-
supply changes and any irregular conditions that produce
transients on the line. The imbalance, if sufficient, can
overdrive protection and substrate diodes at the input and
output of CMOS devices. While the problem can be resolved
by various design techniques, “bus hang-up" resulting from
power-supply imbalance can be resolved more directly by
the use of Harris FCT logic circuits. On-chip circuit design
features include current-blocking diode junctions to prevent
differential-power-supply imbalance problems.

A VME-Bus Model

The VME-bus lines may be characterized by a given set of
modeling information. As shown in Fig. 2(a), if we use a
microstrip circuit element 0.1inchin length, each PC board
microstrip element of line has 0.129 pF of shunt capacitance
and 1.561 nH of series inductance, for which the line
characteristic impedance (Zo) is:

Zo = (L/C) exp 0.5
=(1.561 nH/0.129 pF) exp 0.5
=110 ohms

And, as a model to determine drive requirements, a slot-to-
slot segment consists of eight sections of the 0.1-inch
element. If we include the 2 pF per empty slot on the VME-
bus line as a distributed capacitance, the.Zo becomes 64
ohms. VME-bus rules state that the charaateristic impedance
for each unloaded “microstrip-line’’ is recommended to be
approximately 100 ohms, not including slot capacitance
loading. The backplane as a line may be configured by
choice as end driven or center driven, although some slot
positions, such as the system clock driver (specified to slot
no. 1) are predetermined. Various configurations are shown
inFigs. 2(b) and 2(c). For the purposes of modeling, the slot
load isidentified as an occupied slot with the characteristics
shown in Fig. 2(d).

Trademark(s)®Registered
Marca(s) Registrada(s)
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1.561 1.561 1.561 1.561
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1.561 1.561 1.561 nH (EACH SEGMENT)
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0.129 0.129 0.129 0.129 0.129 0.129 0.129 0.129 pF
(A Al M s Sl M W
‘ . , : ! 1 N
a2cs 41026
12.488 nH
PER SECTION
N out CHARACTERISTIC IMPEDANCE Zo WHERE
1.032 pF
PER s:cnoﬂ:
1 WHERE Zo =, / B+ IWY - 110 0HMs
- (G + JWC)

ONE SECTION
(0.8 INCHES)

(LOSSLESS LINE)

QS 407

Fig. 2(a) - Cascade of 0.1-inch microstrip-line elements used to simulate each 0.8-inch of a slot-to-slot line segment.

330

470

SLOT #2

I

330

470

iy

o
&
-
=T 2pF
S
3 THRU 19 UNLOADED SLOTS @
(EACH SLOT 2 pF LOAD AT 0.8” SPACE

LOAD
3 THRU 19 LOADED SLOTS
(EACH SLOT 22 pF LOAD AT 0.8" SPACE)

9205 43038

Vee

SLOT #20
SLOT #21

92C5-4303¢

Fig. 2(b) - Test-circuit simulation model for an end-driven VME-bus line: unloaded (top) and loaded (bottom).

While the configuration described in Fig. 2 was established
for modeling, itis our intent here to note the performance of
the Harris FCT versus AC/ACT and FAST line drivers in this
representative system. Using a defined number of slots as
loads on the VME bus, the performance characteristics of
the Harris FCT line drivers in a VME-bus application are
shown.

The line terminations are defined for both ends of the VME
bus as 330 and 470 ohms in series or a Thevenin equivalent
of 2.94 volts and 194 ohms. It is readily apparent that the
resistive load is a major concern for power requirements on
the bus. FCT and CMOS bus drivers may be designed to
have only a few ohms of channel resistance to meet the bus
drive-level requirements and, by the defined standard,
imitate the bipolar characteristics as a bus driver. The
standard VME-bus termination is shown in the circuit of Fig.
3.

As noted, when capacitance is added at the distributed slots
in the backplane, we are effectively changing the Zo of the
line. With more distributed line capacitance, the Zo of the
line is lower, making the line termination a greater (higher)
mismatch in impedance. This increased mismatch, and
irregular loading, will cause more line reflections. It is a
primary concern here to show that the reflections, as well as
ringing and other noise on the line, does not exceed a
specified level of noise immunity while still meeting the
timing requirements of the line. The device selected to
demonstrate the VME-bus drive capability is the FCT 240.
The structure we have chosen for demonstration is a
standard VME backplane with nine slots filled. A block
diagram of the test fixture is shown in Fig. 4.

Ditferential Power-Supply Problems

Power-supply imbalance on the VME bus may cause the
bus to hang up when drivers operate from unequal power-

4-4



ICAN-8809

vVce

2:10 & 12:20 UNLOADED SLOTS
EACH UNLOADED SLOT IS A 2 pF LOAD
EACH SLOT IS SPACED AT 0.8"
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Fig. 2(c) - Test-circuit simulation model for a
center-driven VME-bus line: unloaded
(top) and loaded (bottom).
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92543027
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Fig. 2(d) - CMOS-equivalent siot load on the
bus line.

+SV
330 330
aus
470 470

= 9205.4302)

Fig. 3 - Standard VME-bus termination.

92CS 43032

z
2
i
:

Fig. 4 - Block diagram of the VME-bus
backplane test chassis.

supply levels across the length of the bus. For obvious
reasons, the specifications for the power supplies must be
very tight. The bus tolerance specification for the +5 voit
supplies are +0.25/-0.125 volt. However, under stress
conditions with added voltage drop in the contacts and
lines, it is probable that some switching conditions will
cause the line voitage to exceed the standard power-supply
tolerance and the nominal IC specification of Vec + 0.5 voits.
Nearly all computer systems have board-to-board or frame-
to-frame power-supply differences, which can cause bus-
driver problems. There are various ways to accommodate
this imbalance, such as the use of diodes to prevent
excessive current when on-chip diode junctions are
reversed. Where AC/ACT or HC/HCT CMOS is used, the
common technique illustrated in Fig. 5 may be used to
prevent reverse current through the IC.

While line drivers may be designed with CMOS technology
to meet all specified signal switching levels for the VME bus,
and avoid power supply problems by using the blocking
diodes of Fig. 5, the technique may be regarded as a
problem fix and not a design solution. All line receivers or
operational transceiver devices require the protection
because of the potential problem at the receiving end of the
line. Drawbacks are noted with the use of diodes, such as
the need for low forward-voltage drop equivalent to the
Schottky barrier diodes. The diode adds to the power-
supply tolerance problems and reduces the noise immunity
of the system. Still, this does not change the fact that
standard CMOS designs have input and output diodes that
will reverse when overdriven. And, without protection, the
condition of overdrive on the bus can cause hangups and
timing-delay problems, as well as overdissipation.

The design of Harris FCT output driver structures includes
protection to prevent driver interfaced loading on the bus
during wide ranging of power-supply differential voltage.
Given a separate supply for an FCT-loaded line driver,
variations of zero to maximum Vpep will not cause the
backplane line to be loaded. Measurement results verify the
design goals as noted above.
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Fig. 5 - AC/ACT driver interface to the VME
bus with Schottky-diode recommendation
to solve differential power-supply problem.
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Harris FCT Circuit Description

The requirements for backplane interface applications are
similar to those associated with a bipolar transistor circuit
(i.e., speed, high drive current, and limited voltage swings).
Although small geometry CMOS devices can meet the
performance criteria of bipolar devices, the inherent rail-to-
rail output-voltage swing of CMOS devices generates
greater switching noise and reflected energy in a bus
environment. The electrical requirements for the Harris
FCT output buffer circuit are:

1. Highoutputsink current (lo. = 64 mA for commercial/mili-
tary grade) so that the output voltage swing is monotonic
to the input threshold voltage (Vi. max.).

2. Reduced voltage swings and controlled output edge
rates to minimize noise generation and reflected energy.

3. Output/Input isolation to Vcc to eliminate differential
power-supply problems where devices may be powered
through input/output structures.

4. Low quiescent power dissipation similar to thatofapure
CMOS device.

These requirements are satisfied by the Harris FCT output
buffer design illustrated in Fig. 6. The description of the
output circuit can be divided into two parts, the pull-up and
the pull-down circuit. The pull-up circuit consists of two
active elements, an NMOS and n-p-n transistor. The NMOS
transistor is the switching element that pulls the output
from the VoL through the output switch point (1.5V). The
n-p-n transistor is the output-voltage-level element that
limits the Vow level to 2 Vee below the supply voltage. This
pull-up circuit configuration isolates Vcc from the output.
The pull-down circuit consists of a distributed NMOS,
which is turned on sequentially to control the switching
current transients and the output skew rate (dv/dt). This
controlis combined with alimited voltage swing to minimize
switching noise and reflected energy on the backplane.

— — —
TO OTHER QUTPUTS

9205 43036

Fig. 6 - Logic diagram of the Harris FCT driver circuit.
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Measured Drive Data

To establish measured capability for the simulated FCT
VME bus driver, the simulation curves of Fig. 7(a) were run
with alternate slots loaded to show significant points ot
comparison in typical curves. Theoretical results show that
the end of the line drives to a higher level than the input if the
matching impedance is higher than -the characteristic
impedance. Thisis the case in Fig. 7(a) where slot 21 shows

Vop =5V, T ~J{ F _41 %{:T' Baas g T
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1T T 7
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HIH llLIf. T
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] AXHRE L R
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c‘r: T 1SRN Tt o= st H-1
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T ISEERRTRL RER TR ET
t+ -+ SIS IR NA AN ] Sady
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TIME — ns —= INPUT 92CS 4028

Fig. 7(a) - VME-bus simulated curves for
typical conditions with loading
in the odd-numbered slots.

levels rising to an overshoot of more than 5 volts with some
ringing. It is for this reason that FCT switching levels are
typically 3 volts. Similar results occur in the negative step as
the output goes below the ground level, but is otherwise
clamped by the load diodes. Fig. 7(b) is added to show a
tully loaded VME bus; waveforms are shown for siots 1, 11,
and 21. This is a worst-case condition for the same
simulation parameters used to drive the bus. Due to the
added loading, the overshoots are less, but the settling time
is longer. It should be noted that a fully loaded bus is not
common design practice because of close spacing and
mechanical size limitations.

Another significant point of comparison is the initial and
final settling levels of the input step for both directions of

Vpp=4.5V
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Fig. 7(b) - Worst-case VME-bus simulation
plots: unloaded (top) and all slots
loaded (bottom).
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switching. On the rising edge of the pulse, an initial setup
level of change occurs before finally settling to the high
pull-up level. This transitional change is less as we move
further down the bus line. When the change is in the
negative direction, similar undershoot or overshoot occurs,
depending on the position on the line. Sufficient drive
requirement is needed at line drive input to pull the negative
transition firmly to ground without a ringing bounce on the
line. The initial step change must stay below the specified
Vi level for TTL, a condition that may be difficult to meet if
the driver is not designed for 64 mA of sink current.

Measured comparisons of FCT240, F240, ACT240, and
1DT240 drivers are shown in Figs. 8 through 11, where 8(a),
9(a), 10(a), and 11(a) show loaded (see Fig. 4) and 8(b),
9(b), 10(b), and 11(b) unloaded conditions. in this set of
measurements, the VME bus chosen for test had resistive-
load terminations in slots 1 and 21, a driver in slot 2, a
receiver in slot 20, and loads in the even slots, but no plug-in
module at slot 16.

The FCT240 data is similar to that of the simulated condition,
but with less ringing and at a lower frequency. The rise-time
edge rates for all waveforms are much less than the normal
delay time for the VME bus as shown, which is about 8 ns
loaded and 5 ns unloaded. The rising edge exceeds the 5V
supply level to about twice the input drive level; similar
conditions on the falling edge show a negative transition to
about -1 volt. Protection diodes at the input provide
clamping, which dampens any negative swing.

The F240 curves of Figs 9(a) and 9(b) show similar resuits
except for more damped conditions due to the inputloading
characteristic of the bipolar devices. The rise time is
somewhat slower than the FCT and the propagation delay is
noted to be essentially the same as for the FCT. In general,
the F240 and FCT240 have similar characteristics except for
the faster rise time and the peak voltage swing for the FCT
device.

The pertormance of the ACT device is shown in Fig. 10 for
comparison. The performance of the ACT240 is similar to
the F240 and FCT240 for the VME-bus test fixture used.
Under the loaded conditions shown, the trailing edge is
slower to settle to zero. The rising edge pull-up is much
stronger, which for most switching applications is an
advantage. As a driver for the VME bus, under loaded or
loaded-line conditions, the ACT output reaches a level of
7.5 volts. This value is marginally over the maximum Voo
ratings. The use of a dropping diede in the Voo line should
serve as a means to keep the maximum positive level within
ratings, as well as to resolve any differential-power-supply
system problems.
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Figs. 8 to 11 - VME-bus meast

[

ing line drivers (Fig. 4 test fixture):

Channel 1 (top) = 2.5 V/div (vertical)

Channel 2 (bottom) = 2.5 V/div (vertical)

Timebase = 15.0 ns/div (horizontal)

(a) Backplane with even slots loaded; driver slot 2 (top waveform);
receiver slot 20 (bottom waveform)

(b) Backplane with slots 3 to 19 unloaded; driver siot 2 (top waveform);
receiver slot 20 (bottom waveform).
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Dual-In-Line Plastic Packages

BASE PI;ANE # }‘- -3}

L

‘,‘.. .-1 H‘B‘

[ o~ : BOTTOM ?( VIEW Ey

N l
1 W ROW I-nf“LJ_LTU 1= 1

Notes:

1.

10.

1.
12

13.

Reter to JEDEC Publication No.95 JEDEC Registered and
Standard Outlines for Solid State Products, for rules and
general information concerning registered and standard
outlines, in Section 2.2.

. Protrusions (flash) on the base plane surface shall not

exceed 0.010 in. (0.25 mm).

. The dimension shown is for tull leads. “Half" leads are

optional at lead positions
N N
1I,N, — —+1
2 2

. Dimension D does not include mold flash or protrusions.

Mold flash or protrusions shall not exceed 0.010 in. (0.25
mm).

. E is the dimension to the outside of the leads and is

measured with the leads perpendicular to the base plane
(zero lead spread).

. Dimension E{ does not include mold flash or protrusions.
. Package body and leads shall be symmetrical around

center line shown in end view.

. Lead spacing e shall be non-cumulative and shall be

measured at the lead tip. This measurement shall be made
before insertion into gauges, boards or sockets.

. This Is a basic installed dimension. Measurement shall be

made with the device installed in the seating plane gauge
(JEDEC Outiine No. GS-3, seating plane gauge). Leads
shall be in true position within 0.010in. (0.25 mm) diameter
for dimension ep.

eg Is the dimension to the outside of the leads and Is
measured at the lead tips before the device is installed.
Negative lead spread is not permitted.

N is the maximum number of lead positions.

Dimension D1 at the left end of the package must equal
dimension D1 at the right end of the package within 0.030
In. (0.76 mm).

For automatic insertion, any raised irregularity on the top
surface (step, mesa, etc.) shall be symmetrical about the
lateral and longitudinal package centerlines.

(E) Suffix (JEDEC MS-001-AE)
20-Lead Dual-In-Line Plastic Package

INCHES MILLIMETERS
PYMBOLMIN. [ max. MIN. max_ | "OTES
A - 0.210 - 5.33 9
Ay | 0015 - 0.39 - 9

Ay | 0415 | 0.195 293 a.95
B | 0014 | 0.022 0.356 0.558
By | 0045 | 0.070 1.15 177 3
c | o008 | o015 0.204 0.381
D |o0s25 | 1.060 235 26.9 4
Dy | 0.005 - 013 - 12
E | 0300 | 0325 7.62 8.25 5
E; | 0240 | 0.280 6.10 711 6.7
e 0.100 BSC 254 BSC 8
e 0.300 BSC 7.62BSC
™ - 0.430 - 1092 10
L [o0115 | o0.160 2.93 4.06

k N 20 20 11

92CS-39997

(EN) Sutfix (JEDEC MS-001-AF)
24-Lead Dual-In-Line Narrow-Body Plastic Package

YMBOL INCHES MILLIMETERS [
MIN. | MAX. MIN. MAX.
A - 0.210 - 533 9
Ay | 0015 - 0.39 - 9
A, |o0115 | 0195 2.93 4.95
B | 0014 | 0022 0.356 0.558
By |0045 | 0.070 1.15 177 3
c |o0008 | 0015 0.204 0.381
D |1125 | 12715 286 323 4
Dy | 0.005 - 013 - 12
E |o0300 | 032 7.62 8.25 5
E, | 0240 | o0.280 6.10 7.1 67
e 0.100 BSC 254 BSC 8
N 0.300 BSC 7.62BSC
e - 0.430 - 10.92 10
L |o0115 | o.160 2.93 4.06
N 24 24 1
92CS-39943

5-2



r-¥

Dual-In-Line Small-Outline Plastic Packages

[ 10 (.004)[C]

SEATING PLANE

.]-n X 45°

‘WW-L i

+

LM 25 (.010) @]o[e XS]

NOTES:

Lol

oo Nw

. Refer to applicable symbol list.
. DI toni

1
2
3.
4. “A” and “B” are reference datums and do not include

g and toler
“D" Is a reference datum.

Ing per ANS| Y14.5M-1982.

mold flash or protrusions. Mold flash or protrusions
shall not exceed 0.15 mm (0.006 in.).

The chamfer on the body Is optional. If it is not present,
a visual index feature must be located within the cross-
hatched area.

“L” is the length of terminal for soldering to a substrate.
“N" is the number of terminal positions.

Terminal numbers are shown for reference only.
Controlling dimensions: MILLIMETERS.

M Suffix (JEDEC MS-013AC)

20-Lead Dual-in-Line

Small-Outline (SO) Package

INCHES MILLIMETERS
LYM'OL MIN, MAX, MIN, MAX, NOTES
A 0.0926 | 0.1043 235 265
Aq 0.0040 | 0.0118 0.10 0.30
B 0.0138 | 0.020 0.35 0.508
Cc 0.0091 0.0125 0.23 0.32
D 0.4961 0.5118 12.60 13.00 4
E 0.2914 | 0.2992 7.40 7.60 4
e 0.050 BSC 1.27 BSC
H 0.394 0.419 10.00 10.65
h 0.010 0.029 0.25 0.75 5
L 0.016 0.050 0.40 1.27 6
N 20 20 7
o oo | e o | e
Notes: 1,2,3,8,9 92C8-38926R2
M Sutfix (JEDEC MS-013AD)
24-Lead Dual-In-Line
Small-Outline (SO) Package
INCHES MILLIMETERS
LVMBOL MIN. MAX. MIN. MAX. NOTES
A 0.0926 0.1043 235 285
Aq 0.0040 | 0.0118 0.10 0.30
B 0.0138 0.020 0.35 0.508
[+ 0.0091 0.0125 0.23 032
D 0.5985 0.6141 15.20 15.60 4
E 0.2914 0.2992 7.40 7.60 4
e 0.050 BSC 1.27 BSC
H 0.394 0.419 10.00 10.65
h 0.010 0.029 0.25 0.75 5
L 0.016 0.050 0.40 127 6
N 24 24 7
< 0° 8° 0° 8°

Notes: 1,2,3,8,9

92CS-39037R2
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