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Harris State-of-the-Art 3V and 5V CMOS Logic -Technology

Looking for the latest, most advanced technology? Look to the leader in CMOS logic -- Harris
Semiconductor. As the inventors of CMOS logic, we continue to bring you the most complete logic
solutions.

Harris’ new LPT (low power technology) logic family is the most advanced 3.3V CMOS logic family
available. Our 3.3V LPT products give you lower power than the LVT family, faster speeds than the
LCX family, plus low switching noise. This family also has the distinction of being the industry’s first
high speed, 3.3V CMPS offering with 5V tolerant /0. The 5V I/O breakthrough is ideal for system
designs requiring transitions from 5V to 3.3V operation voltages, as well as designs with a combi-
nation of 5V and 3.3V components.

Harris’ expanded FCT portfolio now includes 16-bit devices, more functions and faster speed
grades with as low as 3.2ns propagation delay. Our FCT bus interface logic gives you even more
advantages over ABT, FAST, and BCT families. With Harris FCT devices you get internal output
resisters, advanced packaging options such as QSOP and TSSOP, TTL compatible outputs, low
standby current and low switching noise.

The Harris LPT and FCT families supply tremendous value for a broad base of applications includ-
ing notebook computers, PDAs, other portable electronics, telecommunications, video servers,
imaging equipment, graphics workstations, and set top boxes. DRAM and Microprocessors
migrate to 3.3V, Interface logic will be necessary to support the new designs

This data book fully describes Harris Semiconductor’s LPT and FCT CMOS Logic ICs. It includes
a complete set of data sheets for product specifications, application notes and techbriefs with
design details for specific applications of Harris products, and a description of the Harris Quality
and Reliability program. Section 12, Harris’ On-Line Services, describes how our customers have
access to the most recent technical updates.

It is our intention to provide you with the most up-to-date information on LPT and FCT products.
For complete, current and detailed technical specifications on any Harris devices, please contact
the nearest Harris sales representative or distributor office listed in Section 13; or direct literature
requests to:

Harris Semiconductor Data Services Department
P.O. Box 883, MS 53-204
Melbourne, FL 32902
Phone: 1-800-442-7747
Fax: 407-724-7240

For a complete listing of all Harris Semiconductor products, please refer to the Product Selection
Guide (PSG201; ordering information above).

See Section 12 for Harris’ On-Line Services

Harris Semiconductor products are sold by description only. Harris Semiconductor reserves the right to make
changes in circuit design and/or specifications at any time without notice. Accordingly, the reader is cautioned
to verify that data sheets are current before placing orders. Information furnished by Harris is believed to be
accurate and reliable. However, no responsibility is assumed by Harris or its subsidiaries for its use; nor for
any infringements’ of patents or other rights of third parties which may result from its use. No license is
granted by implication or otherwise under any patent or patent rights of Harris or its subsidiaries.
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LPT/FCT Product Portfolio
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The Boss in CMOS Logic

HARRIS IS #1 IN LOGIC PARTS
HARRIS IS #1 IN EXPERIENCE
ANY QUESTIONS?

We Know CMOS Logic; We Ought To.
We Invented It.
We have the Broadest Line in the Industry

World’s Fastest FCT Devices:
Propagation Delays as Low as 3.2ns

3.3V Devices with 5V Tolerant VO

8-Bit, 10-Bit and 16-Bit Designs

Multiple Functions and Speed Grades

Available in SOIC, QSOP, SSOP, and TSSOP
Samples, Brochures, Data Sheet§

Get Them Direct or From Your Harris Distributor

Any more Questions?
See www.semi.harris.com/bigidea/
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3V AND 5V LOGIC
TECHNOLOGY

FOR COMMERCIAL APPLICATIONS
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Fast CMOS Selection Trees

BUFFERS
3.3V
[ ] | ]
16/20-BIT OCTAL : 16-BIT OCTAL
CD74LPT16244 CD74LPT241 CD74FCT162240T CD74FCT240T
CD74LPT16240 CD74LPT244 CD74FCT162244T CD74FCT241T
CD74FCT163244 CD74FCT16244T CD74FCT2240T
CD74FCT163240 CD74FCT162540T CD74FCT2241T
CD74FCT162541T CD74FCT2541T
| 10-BIT CD74FCT162Q244T CD74FCT2244T
CD74FCT16540T CD74FCT540T
CD74FCT16541T CD74FCT541T
CD74LPT827
18/20-BIT
CD74FCT162827T
CD74FCT162841T
CD74FCT16827T
CD74FCT16841T
DECODERS
5V
1
| |
1-of-4 1-0f-8
CD74FCT139T CD74FCT138T
CD74FCT239T CD74FCT238T

NEW PRODUCTS
TREES




Selection Trees

LATCHES
3.3v 5V
|
| | ] |
16-BIT OCTAL 16/20-BIT OCTAL
CD74FCT163373 CD74LPT373 CD74FCT162373T CD74FCT2373T
CD74LPT16373 CD74LPT573 CD74FCT162Q373T CD74FCT2573
CD74FCT16373T CD74FCT373T
CD74FCT16841T CD74FCT533T
CD74FCT162841T CD74FCT573
CD74FCT845T
9/10-BIT
CD74FCT2841T
CD74FCT841T
CD74FCT843T
MULTIPLEXERS
5V
| |
2-INPUT 4-INPUT 8-INPUT
CD74FCT457T CD74FCT153T CD74FCT151T
CD74FCT2157T CD74FCT2153T CD74FCT2151T
CD74FCT2257T CD74FCT2253T CD74FCT251T
CD74FCT257T CD74FCT253T




Selection Trees

REGISTERS
3.3V
|
16-BIT
THREE-STATE
CD74LPT16374
CD74FCT163374
5v
| |
8/9/10-BIT OCTALD
FLIP-FLOP BUS INTERFACE THREE-STATE
CD74FCT273T CD74FCT2821T CD74FCT2374T
CD74FCT2273T CD74FCT2823T CD74FCT2574T
CD74FCT377T CD74FCT2827T CD74FCT374T
CD26FCT520T CD74FCT2828T CD74FCT534T
CD74FCT821T CD74FCT574T
CD74FCT823T
CD74FCT825T
16-BIT CD74FCT827T QUAD
CD74FCT828T DUAL-PORT
CD74FCT162374T CD74FCT399T
CD74FCT162Q374T
CD74FCT16374T 18.BIT
CD74FCT162823T
CD74FCT16823T
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Selection Trees

TRANSCEIVERS
3.3V
| ]
REGISTERED LATCHED BIDIRECTIONAL
[ | | l ]
8-BIT 16/18-BIT 8-BIY 16-BIT 8-BIT
CD74LPT646 CD74LPT16501 CD74LPT543 CD74LPT16245 CD74LPT245
CD74LPT652 CD74LPT16646 - CD74FCT 163245
CD74LPT16652 16-BIT
CD74LPT16952
CD74LPT16543
5V
B |
LATCHED BIDIRECTIONAL
I | ] |
16-BIT OCTAL OCTAL 16-BIT
CD74FCT162543T CD74FCT2543T CD74FCT2245T CD74FCT162245T
CD74FCT16543T CD74FCT543T CD74FCT245T CD74FCT16245T
CD74FCT544T CD74FCT640T CD74FCT162Q245T
REGISTERED |
| | BUS
16-BIT OCTAL 18-BIT |
CD74FCT162511T CD29FCT52T CD74FCT162500T 10-817
CD74FCT162646T CD74FCT2646T CD74FCT162501T
CD74FCT162652T CD74FCT2652T CD74FCT16500T CD74FCT623T
CD74FCT162952T CD74FCT646T CD74FCT16501T CD74FCT861T
CD74FCT16511T CD74FCT648T CD74FCT863T
CD74FCT16646T CD74FCT651T CD74FCT864T
CD74FCT16652T CD74FCT652T
CD74FCT16952T




Alpha Numeric Product Index
Product Index by Family . .

Competitive Nomenclature Comparison Guide.

CMOS Technical Overview

2-1

GENERAL
INFORMATION







CD29FCT520T

CD29FCTS82T

CD74FCT138T

CD74FCT139T

CD74FCT151T

CD74FCT153T

CD74FCT157T

CD74FCT162240T

CD74FCT162244T

CD74FCT162245T

CD74FCT162373T

CD74FCT162374T

CD74FCT16240T

CD74FCT16244T

CD74FCT16245T

CD74FCT162500T

CD74FCT162501T

CD74FCT162511T

CD74FCT162540T

CD74FCT162541T

CD74FCT162543T

CD74FCT162646T

CD74FCT162652T

CD74FCT162823T

Alpha Numeric Product Index

PAGE

Fast CMOS Multilevel Pipeline Register .. ........ .. .. o i, 4-13
Fast CMOS Registered TransSCeIVEr . ... ..ottt ittt ittt ienannans 4-7

Fast CMOS 1-of-8Decoder. . ... ...t i i i i i 4-19
Fast CMOS Dual 1-of-4 Decoder. . .................. N 4-26
B-Input MURIDIEXET . . . . o e i e e e e e e 4-31
High-Speed CMOS Dual 4-Input Multiplexer. . . ....... ... .. ... oo, 4-36
Fast CMOS Quad 2-input Multiplexer . .. .. ... ..o e e 4-41
Fast CMOS 16-Bit Buffer/Line Driver. .. ...... ..ot i 5-3

Fast CMOS 16-Bit Buffer/Line Driver. . .. ........ ... i i 5-10
Fast CMOS 16-Bit Bidirectional Transceiver .. ............. ..ottt 5-17
Fast CMOS 16-Bit TransparentLatch . ............ ... oo 5-24
Fast CMOS 16-Bit Register (Three-State). . ... .......coviiiii it i 5-31
Fast CMOS 16-Bit Buffer/Line Driver. . .. .. ...t ittt iae s 5-3

Fast CMOS 16-Bit Buffer/Line Driver. . .. .. ... i i it e s 5-10
Fast CMOS 16-Bit Bidirectional Transceiver . .. ...........ccoiiiiiiiiiiiiiiiiiinienn.. 5-17
Fast CMOS 18-Bit Registered Transceiver . ............ooiiiiiiiiiiiinin i, 5-38
Fast CMOS 18-Bit Registered TransCeiVer . . ... ..ot ittt it i e ieiaaeianannn 5-44
Fast CMOS 16-Bit Registered/Latched Transceiver with Parity. . .. ....................... 5-52
Fast CMOS 16-Bit Buffer/Line Driver. . ............ . it 5-61
Fast CMOS 16-Bit Octal Buffer/Line Driver. . .. ...........cooiiiiiiiiiiiiiiiiiiinnens 5-68
Fast CMOS 16-Bit Latched Transceiver. . . ...........ooo ittt 5-75
Fast CMOS 16-Bit Registered Transceiver . . .. ... ... iuiiiii it 5-82
Fast CMOS 16-Bit Registered Transceiver . . ..........ccirtiiin i iiiinaenennns 5-90
Fast CMOS 18-Bit Register. . . ......ooi it i i i i ittt eia e 5-97

GENERAL
INFORMATION




CD74FCT162827T

CD74FCT162841T

CD74FCT162952T

CD74FCT162Q244T

CD74FCT162Q245T

CD74FCT162Q373T

CD74FCT162Q374T

CD74FCT163240

CD74FCT163244

CD74FCT163245

CD74FCT163373

CD74FCT163374

CD74FCT16373T

CD74FCT16374T

CD74FCT16500T

CD74FCT16501T

CD74FCT16511T

CD74FCT16540T

CD74FCT16541T

CD74FCT16543T

CD74FCT16646T

CD74FCT16652T

CD74FCT16823T

CD74FCT16827T
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CD74FCT16841T
CD74FCT16952T
CD74FCT2151T
CD74FCT2153T
CD74FCT2157T
CD74FCT2240T
CD74FCT2241T
CD74FCT2244T
CD74FCT2245T
CD74FCT2253T
CD74FCT2257T
CD74FCT2273T
CD74FCT2373T
CD74FCT2374T
CD74FCT238T
CD74FCT239T
CD74FCT240T
CD74FCT241T
CD74FCT244T
CD74FCT245T
CD74FCT251T
CD74FCT253T
CD74FCT2541T

CD74FCT2543T
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High-Speed CMOS Dual 4-Input Multiplexer. ............. .. ..o, 4-36
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CD74FCT2573T

CD74FCT2674T

CD74FCT257T

CD74FCT2646T

CD74FCT2652T

CD74FCT273T

CD74FCT2821T

CD74FCT2823T

CD74FCT2827T

CD74FCT2828T

CD74FCT2841T

CD74FCT373T

CD74FCT374T

CD74FCT377T

CD74FCT399T

CD74FCT521T

CD74FCT533T

CD74FCT534T

CD74FCT540T

CD74FCTS41T

CD74FCT543T

CD74FCT544T

CD74FCT573T

CD74FCT574T
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Fast CMOS Octal Registered Transceiver. . . ... ..cooviint it iiiiiiiin s 4-101
Fast CMOS Octal D Flip-Flopwith MasterReset . .............coiiviiiiiiiiniinn, 4-59
Fast CMOS Bus Interface Register. . ..........coiiiiniriiin et iiiraiineennannes 4-110
Fast CMOS Bus Interface Regiister. . ...ttt 4-110
Fast CMOS 10-Bit BUffer. . . .. ..ottt i ee e 4-117
Fast CMOS 10-BitBuffer. .. ... i i i i e 4117
Fast CMOS Bus Interface LatCh . ........ ... oottt i 4123
Fast CMOS Octal TransparentLatch. .. ...ttt it ieans 4-62
Fast CMOS Octal D Register (Three-State) ................cooiiiiiiiii i, 4-69
Fast CMOS Octal D Flip-Flop with ClockEnable. . ............cooiiiiiiiiniin it 4-75
Fast CMOS Quad Dual-Port Register . .. .......oiiiiiiiiiiin i iii e i 4-80
Fast CMOS 8-Bit Identity Comparator. . .. ... ... .ottt it 4-85
Fast CMOS Octal Transparent Latch. . . ... .. oot 4-62
Fast CMOS Octal D Register (Three-State) ..............coiiiiiiiiii i, 4-69
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Fast CMOS Octal Buffer and Line Driver. . ................ ettt i i e 4-46
Fast CMOS Latched Transceiver. .. .........ciniiiii i i i iieieinns 4-90
Fast CMOS Latched Transceiver. . .. ...ttt ie it i ean s iiei e 4-90
Fast CMOS Octal TransparentLatch. . ........ oo ieiiiiinii i it it innaenans 4-62
Fast CMOS Octal D Register (Three-State) ...............coiiieiiiiiiieiiiinnnnn. 4-69
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CD74FCT623T

CD74FCT640T

CD74FCT646T

CD74FCT648T

CD74FCT651T

CD74FCT652T

CD74FCT821T

CD74FCT823T

CD74FCT825T

CD74FCT827T

CD74FCT828T

CD74FCT841T

CD74FCT843T

CD74FCT845T

CD74FCT861T

CD74FCT863T

CD74FCT864T

CD74LPT16240

CD74LPT16244

CD74LPT16245

CD74LPT16373

CD74LPT16374

CD74LPT16501

CD74LPT16543

Alpha Numeric Product Index (continueq)
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CD74LPT16646

CD74LPT16652

CD74LPT16827

CD74LPT16952

CD74LPT241

CD74LPT244

CD74LPT245

CD74LPT373

CD74LPT541

CD74LPT543

CD74LPT573

CD74LPT646

CD74LPT652

CD74LPT827
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3.3V FCT CMOS LOGIC
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CD74FCT163245 Fast CMOS 3.3V 16-Bit Bidirectional Transceiver. . .............coiiiiiiin i, 7-15
CD74FCT163373 Fast CMOS 3.3V 16-Bit Transparent Latch. .. .. ... ... i i e 7-21
CD74FCT163374 Fast CMOS CMOS 3.3V 6-Bit Register (Three-State) ................cooiiiiiniinn ... 7-27

3.3V LPT CMOS LOGIC WITH 5V TOLERANT I/O
CD74LPT16240 Fast CMOS 3.3V 16-Bit Buffer/Line Driver. .. . ........c..oiiiiiiiiiii i iiiiae e 3-3
CD74LPT 16244 Fast CMOS 3.3V 16-Bit Buffer/Line Driver. . . . ...ttt iieenaennn. 3-9
CD74LPT16245 Fast CMOS 3.3V 16-Bit Bidirectional Transceiver ................ .. coiiiiiiiiiia.. 3-15
CD74LPT16373 Fast CMOS 3.3V 16-Bit Transparentlatch ......... ...ttt 3-21 4
CD74LPT16374 Fast CMOS 3.3V 16-Bit Register (Three-State) .. .............coiiiiiiiin i, 3-27 3 %
CD74LPT16501 Fast CMOS 18-Bit Registered Transceiver ..............cciiiiiiiiiiiiiiinninns 3-33 g E
CD74LPT16543 Fast CMOS 16-Bit Latched Transceiver. . .......... ..ottt 3-41 3 E
CD74LPT16646 Fast CMOS 3.3V 16-Bit Registered Transceiver . .. ........cvviniiiiiiiieiiinnenns 3-47 =
CD74LPT16652 Fast CMOS 16-Bit Registered Transceiver ................cciiiiiiiiiiniiiineneeann. 3-54
CD74LPT16827 Fast CMOS 3.3V 20-BitBuffer. .. ...ttt iieeee e 3-61
CD74LPT16952 Fast CMOS 3.3V 16-Bit Registered Transceiver .. ............ccoiiiiiiiiiiin .. 3-67
CD74LPT241 Fast CMOS 3.3V 8-Bit Buffer/Line Driver. . ... ...ttt iia i inans 3-73
CD74LPT244 Fast CMOS 3.3V 8-Bit Buffer/Line Driver. . ...ttt iaan s 3-79
CD74LPT245 Fast CMOS 3.3V 8-Bit Bidirectional Transceiver. .............cooiiiiiiiiiiin .. 3-85
CD74LPT373 Fast CMOS 3.3V 8-Bit TransparentLatch .. ..........ccoiiiiiii ittt i 3-91
CD74LPT541 Fast CMOS 3.3V 8-Bit Buffer/Line Driver. . . .........cootiiiiiiiiiiiiiiiiinennans 3-97
CD74LPT543 Fast CMOS 3.3V 8-Bit Latched Transceiver . ..........cciiiiiiiiiiiiiiiiiinnnenn, 3-103
CD74LPT573 Fast CMOS 3.3V 8-Bit TransparentLatch ... .......... .. ..., 3-109
CD74LPT646, Fast CMOS 3.3V 8-Bit Registered Transceivers ..............coiiiiiiiiin i, 3-115
CD74LPT652
CD74LPT827 Fast CMOS 3.3V 10-BitBuffer..............cco i i e 3-123

DOUBLE DENSITY 5V FCT CMOS LOGIC BALANCED AND HIGH DRIVE OUTPUT
CD74FCT16240T, Fast CMOS 16-Bit Buffer/LiNe DIVEIS. . . . ..ot iii et iiiiaeineaiiennnesans 5-3
CD74FCT162240T
CD74FCT16244T, Fast CMOS 16-Bit Buffer/LIN@ DIIVErS. . . . . ..ot i ettt i iiaieeennn. 5-10
CD74FCT162244T
CD74FCT16245T, Fast CMOS 16-Bit Bidirectional Transceivers. . ..........cciviiiiiiiiiiine i inenn., 517
CD74FCT162245T
CD74FCT16373T, Fast CMOS 16-Bit TransparentLatches . . . .............. i it 5-24
CD74FCT162373T
CD74FCT16374T, Fast CMOS 16-Bit Registers (Three-State). .. .. .........cooiiiiiiiii .. 5-31
CD74FCT162374T
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CD74FCT16500T, Fast CMOS 18-Bit Registered TransCceivers . . . .........vvviiirereneernnnnnanenns 5-38
CD74FCT162500T
CD74FCT16501T, Fast CMOS 18-Bit Registered TransCeivers . . . . ..o veiin ittt iiiiineinennrrearennnns 5-44
CD74FCT162501T
CD74FCT16511T, Fast CMOS 16-Bit Registered/Latched Transceivers with Parity ......................... 5-51
CD74FCT162511T
CD74FCT16540T, Fast CMOS 16-Bit Buffer/Line Drivers. . .. .......ooiitiitiiiiiiiiiii i iinannn, 5-60
CD74FCT162540T
CD74FCT16541T, Fast CMOS 16-Bit Octal Buffer/Line Drivers. . . .............ciiiiiiien e, 5-67
CD74FCT162541T
CD74FCT16543T, Fast CMOS 16-Bit Latched Transceivers . . .........coueriiiieniiiiirrerennanninnas 5-74
CD74FCT162543T
CD74FCT16646T, Fast CMOS 16-Bit Registered Transceivers .. . . ...........viiiiiiiiininiennnn. 5-81
CD74FCT162646T
CD74FCT16652T, Fast CMOS 16-Bit Registered Transceivers ... .........coiiiiiiiiniieii it iinnnns 5-89
CD74FCT162652T
CD74FCT16823T, Fast CMOS 18-Bit Registers. ... ........cuiiiiiiii ittt aiiinae e teeennanns 5-96
CD74FCT162823T
CD74FCT16827T, Fast CMOS 20-Bit Buffers. . . .......ccovt ittt ittt eeieniananns 5-103
CD74FCT162827T
CD74FCT16841T, Fast CMOS 20-Bit TransparentLatches. . .........c.coii ittt iiiniiiin s 5-110
CD74FCT162841T
CD74FCT16952T, Fast CMOS 16-Bit Registered Transceivers . . . . ........iiiriiiniin it iiinnrnnnaens 5-116
CD74FCT162952T

DOUBLE DENSITY 5V FCT CMOS LOGIC QUIET SERIES
CD74FCT162Q244T  Fast, Low Noise CMOS 16-Bit Buffer/LineDriver. . ............. . .o, 6-3
CD74FCT162Q245T Fast CMOS 16-Bit Bidirectional Transceiver. .. ...........cooiiiiiieiiiiiiiiirnnnns 6-8
CD74FCT162Q373T FastCMOS 16-Bit TransparentLatch. . ..........iiiiii ittt it iciarans 6-14
CD74FCT162Q374T Fast CMOS 16-Bit Register (Three-State). . . ............cccoiiiiiiiiii ittt 6-20
FCT BiCMOS LOGIC

CD74FCT240, BiCMOS FCT Interface Logic, Octal Buffers/Line Drivers, Three-State .................... 8-23
CD74FCT240AT,
CD74FCT244,
CD74FCT244AT
CD54FCT245, BiCMOS FCT Interface Logic, Octal-Bus Tranceivers, Three-State . .. .................. .. 828
CD74FCT245
CD74FCT273 BiCMOS FCT Interface Logic, Octal D Flip-FlopwithReset. ............................ 8-33
CD74FCT373, BiCMOS FCT Interface Logic, Octal Transparent Latches, Three-State. ................... 8-38
CD74FCT373AT
CD74FCT374 BiCMOS FCT Interface Logic, Octal D-Type Flip-Flop, Three-State. ... ................... 8-43
CD74FCT540, BiCMOS FCT Interface Logic, Octal Buffers/Line Drivers, Three-State . ................... 8-48
CD74FCT541
CD74FCT543 BiCMOS FCT Interface Logic, Octal Register/Transceiver, Three-State ................... 8-53
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CD74FCT564, BiCMOS FCT Interface Logic, Octal D-Type Flip-Flops, Three-State................
CD74FCT574

CD74FCT573, BiCMOS FCT Interface Logic, Octal Transparent Latches, Three-State. .............
CD74FCT573AT

CD74FCT646 BiCMOS FCT Interface Logic, Octal Bus Transceiver/Register, Three-State..........
CD74FCT651, BiCMOS FCT Interface Logic, Octal Bus Transceivers/Registers, Three-State..........
CD74FCT652

CD74FCT653, FCT Interface Logic, Octal Bus Transceivers/ Registers,

CD74FCT654 Open Drain (A Side), Three-State (BSide). ... .....ovvuiiiiinrniiiiiiciiinninns
CD74FCT821A, BiCMOS FCT Interface Logic, 10- Bit D-Type Flip-Flops, Three-State...............
CD74FCT822A

CD74FCT823A, BiCMOS FCT Interface Logic, 9-Bit D-Type Flip-Flops, Three-State ................
CD74FCT824A

CD74FCT841A, BiCMOS FCT Interface Logic, 10-Bit Transparent Latches, Three-State ...............
CD74FCT842A

CD74FCT843A, BiCMOS FCT Interface Logic, 9-Bit Transparent Latches, Three-State ................
CD74FCT844A

CD74FCT861A BiCMOS FCT Interface Logic, 10-Bit Bus Transceiver, Three-State. ... .............
CD74FCT863A BiCMOS FCT Interface Logic, 9-Bit Bus Transceiver, Three-State. . . ...............

OCTAL 5V FCT CMOS LOGIC AND 5V FCT WITH 25Q SERIES RESISTOR

CD29FCT52T Fast CMOS Registered TransCeiver . ... ......oiut e e iinennneanenrnnns
CD29FCTS520T Fast CMOS Multilevel Pipeline Register . . . ...ttt nn.,
CD74FCT138T, Fast CMOS 1-0f-8 Decoders. .. .......ovin ittt eii i ene i nennns

CD74FCT238T

CD74FCT139T, Fast CMOS Dual 1-0f-4 Decoders. .. ... .cooiiii ittt it ieneeneeannnnn

CD74FCT239T

CD74FCT151T, Fast CMOS 8-Input Muitiplexers . . . .. ... ... i it e

CD74FCT251T,
CD74FCT2151T

CD74FCT153T, High-Speed CMOS Dual 4-Input Multiplexers. . .........cooviiinniiin e,

CD74FCT253T,
CD74FCT2153T,
CD74FCT2253T

CD74FCT157T, Fast CMOS Quad 2-Input Multiplexers . . . ...... ...t iiiieiiianenn..

CD74FCT257T,
CD74FCT2157T,
CD74FCT2257T

CD74FCT240T, Fast CMOS Octal Bufferand Line Drivers. .. ........coiiietiniininneenennrnnnn

CD74FCT241T,
CD74FCT244T,
CD74FCT540T,
CD74FCT541T,
CD74FCT2240T,
CD74FCT2241T,
CD74FCT2244T,
CD74FCT2541T
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CD74FCT245T,
CD74FCT640T,
CD74FCT2245T

CD74FCT273T,
CD74FCT2273T

CD74FCT373T,
CD74FCT533T,
CD74FCT573T,
CD74FCT2373T,
CD74FCT2573T

CD74FCT374T,
CD74FCT534T,
CD74FCT5747,
CD74FCT2374T,
CD74FCT2574T

CD74FCT377T
CD74FCT399T
CD74FCT521T

CD74FCT543T,
CD74FCT544T,
CD74FCT2543T

CD74FCT623T

CD74FCT646T,
CD74FCT648T,
CD74FCT651T,
CD74FCT652T,
CD74FCT2646T,
CD74FCT2652T

CD74FCT821T,
CD74FCT823T,
CD74FCT825T,
CD74FCT2821T,
CD74FCT2823T

CD74FCT827T,
CD74FCT828T,
CD74FCT2827T,
CD74FCT2828T

CD74FCT841T,
CD74FCT843T,
CD74FCT845T,
CD74FCT2841T

CD74FCT861T,
CD74FCT863T,
CD74FCT864T

Product Index by Family (continueq)
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Fast CMOS Octal Bidirectional Transceivers .. ............ccoviiiivrinneeiennennnnnn. 4-51
Fast CMOS Octal D Flip-Flops withMasterReset ....................... .. ..., 4-57
Fast CMOS Octal TransparentLatches . .............. ittt iiinniiiinennnnnns 4-62
Fast CMOS Octal D Registers (Three-State) ............ccoviiriiiiiinriiinnennnennn. 4-69
Fast CMOS Octal D Flip-Flop with Clock Enable ... .......... ... .o iiiiiiinnn... 4-75
Fast CMOS Quad Dual-Port Register. .. ... ....oiiiiiii i 4-80
Fast CMOS 8-Bit Identity Comparator. .. ........c..ivirtin i ie i eranenniannnnnn 4-85
Fast CMOS Latched TransCeivers ... ... .......ouineiteittitintiineeeeetnannanns 4-90
Fast CMOS Octal Bus Transceiver (Three-State)........................ P 4-96
Fast CMOS Octal Registered TransCeivers .. ..........ccvvrinnvriirnereernneesennns 4-101
Fast CMOS Bus Interface Registers. . .. ........ooiiiii it 4-110
Fast CMOS 10-BitBuffers. .. ..ot i i it i it e e e ianns 4-117
Fast CMOS Bus Interface Latches . .......... ... i et 4-123
Fast CMOS Bus TransCeivers. . . . ... vvvvinineiiieerereanennaiaenneneeenennnnnns 4-129
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Competitive Nomenclature Comparison Guide

HARRIS CD (FCT, LPT) NOMENCLATURE

CcD
T

Prefix Designation for
Harris CMOS Digital
Logic IC

XX

TEMPERATURE RANGE

29/54/74: Refer to Individual
Data Sheets for
Temperature Range

LOGIC LEVEL
FCT: Bus Interface
5.0V and 3.3V Family

LPT: Low Power Technology
3.3V Family

X0

-

XXXXXX X

_‘

TYPE DESIGNATION

Up to 6 Digits

XXX: 8-Bit/9-Bit/10-Bit

16XXX: 16-Bit/18-Bit/20-Bit

162XXX: 16-Bit with Balanced
or High Drive Output

162QXXX:16-Bit, 25Q Quiet
Series

163XXX: 16-Bit 3.3V FCT

2XXX: 25Q Series Output
Resistor

SPEED GRADE —————
Blank: Lowest Speed

A:

B:

C:

D:

E: Highest Speed
NOTE: Refer to Individual
Data Sheet for Speed Grade
Detail.

X X XX
OUTPUT VOLTAGE PACK DESIGNATOR
T: TTL Output Levels Blank: Tube

Blank: Non-TTL Output

96: Tape and Reel
Levels

PACKAGE DESIGNATOR

E:
EN:
H:
M:
NM:
MT:
QM:
SM:

Dual-In-Line Plastic (PDIP)

Narrow Dual-in-Line Plastic

Chip

300 mil, Small Outline Plastic (SOIC)

150 mil, Small Outline Plastic (SOIC)

Thin Shrink Small Outline (TSSOP)

150 mil, Shrink Small Outline Plastic (SSOP/QSOP)
209 or 300 mil, Shrink Small Outline Plastic (SSOP)

NOTE: The E and EN package options are only offered
in BiCMOS technology for FCT products.

LPT LOGIC COMPETITIVE NOMENCLATURE

MANUFACTURER ID

TEMPERATURE

PART

FAMILY | NUMBER

SPEED

OUTPUT

LEVEL PACKAGE

NATIONAL

Blank

74 LCX

XXX
168XXX

Blank

Blank N=PDIP

WM = 300 mil SOIC
QSC = QSOP

MEA = 48 Ld SSOP
MTD = 48 L.d TSSOP
Blank = Tube

X = Tape and Reel

TEXAS INSTRUMENTS (T1)

SN

74 LvT

16XXX
162XXX

Blank
A

Blank N = PDIP

DW = 300 mil SOIC
DL =48 Ld SSOP
PW = 20 Ld TSSOP
DGG =48 Ld TSSOP
Blank = Tube

R = Tape and Reel

PERICOM

Pl

74 LPT

XXX
16XXX

Blank

Blank P = PDIP

S = 300 mil SOIC
W = 150 mil SOIC
Q=QSsopP

V = SSOP
A=TSSOP

Blank = Tube

96 = Tape and Reel
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Competitive Nomenclature Comparison Guide

FCT LOGIC COMPETITIVE NOMENCLATURE

PART OUTPUT
MANUFACTURER ID TEMPERATURE FAMILY | NUMBER | SPEED LEVEL PACKAGE
DT
IDT 74 FCT XXX Blank T P =PDIP
16XXX A SO =S0IC"
162XXX | B Q=QSOP
163XXX |C PV = SSOP
2XXX D PA = TSSOP
Blank = Tube
X = Tape and Reel
CYPRESS
cY 74 FCT XXX Blank T P =PDIP
16XXX A SO = S0IC
162XXX | B Q=QSOP
163XXX | C PV = SSOP
2XXX D PA = TSSOP
Blank = Tube
X = Tape and Reel
Qasl
Qs 74 FCT XXX Blank T P = PDIP
16XXX A SO = 300 mil SOIC
162XXX B S1 = 150 mil SOIC
163XXX {C Q =QSoP
2XXX D PV = SSOP
PA = TSSOP
Blank = Tube
PERICOM
PI 74 FCT XXX Blank T P = PDIP
16XXX A S =300 mil SOIC
162XXX | B W = 150 mil SOIC
163XXX | C Q=QSsoP
2XXX D V =SSOP
E A=TSSOP
Blank = Tube

X = Tape and Reel
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Technical Overview

New Harris Bus Interface Families
e SixNew5Vor33V............. 74FCTXXXX Families
e TwoNew33V ................. 74LPTXXXX Families

Definition of Six New FCT Logic Families

Octal 5V FCT bus interface Logic - low power direct High
Drive replacements for high power FAST™ and new higher
speed grades (A-D) for today’s higher speed systems.

Octal 5V FCT bus interface Logic with a 25Q output series R
to match PCB trace impedance and reduce switching tran-
sients.

Double Density (16-bit) 5V FCT High Drive bus interface
Logic to replace Octals in 16 through 64-bit systems at
FAST™ speed; speed grades up to E (3.2ns, industry’s fast-
est) are available to accommodate today’s higher bus
speeds.

Double Density 5V FCT Balanced (+24mA) Drive for reduced
switching noise and ground bounce in 16 through 64-bit bus
interface applications; speed grades up to E (3.2ns) are
available.

Double Density QUIET 5V FCT featuring very quiet switch-
ing (0.5V ground bounce) by limiting dynamic output current.
Parts also have designed-in Bus Hold and speed grades to
D (3.2ns). Quiet switching and Bus Hold simplifies bus
design and increases system performancs reliability.

3.3V Double Density FCT designed exclusively for lower
power 3.3V bus interface saving nearly 7X in power con-
sumption compared to 5V equivalents; noise is correspond-
ingly reduced at 5V. This is an LVC™ replacement family
option for internal PCB Bus Interface.

Definition of Two New 3.3V LPT Logic Families

Octal 3.3V LPT Bus Interface logic featuring balanced drive
(x24mA); a LVC™ Replacement Family.

Double Density 3.3V LPT Bus Interface featuring balanced
drive (24mA); a LVC™ Replacement Family.

CMOS Technical Overview

Technical Features of Families

Octal 5V FCT-T Logic Products

¢ Meets JEDEC Std. No. 18A Std. for Description of 54/74
FCTXXX, FAST™ CMOS TTL Compatible Logic

¢ Modern 0.8 micron CMOS Process
N Well, Poly Gate, Field Implant
¢ Double Level Planerized Metal

0.55 Micro-Meter L Effective for Smaller High Drive Output
Geometry

¢ Suffix “T” Means Reduced Power/Noise 3V-3.5V Output
Swing - Just Like TTL FAST™.

High Drive 64mA/15mA (lgL/lon) for Bus Interface Types;
48mA/15mA for Other Logic Types

* 100pA quiescent current in power down mode

* 200mV Typical Input Hysteresis
* /O Capacitance of Typically 6pF/8pF

¢ Only 10mW/MHz Typical Operating Power for Each Output
Bit Toggling

* Typical Propagation Delay (“D™-grade) of 3.44ns at 25°C;
Limit is 3.8ns

¢ Low Output Pin Skew (FCT245T)

- Pin-to-Pin
- -0.25ns Typical

- tpLH/tPHL
- -0.1ns Typical

* Surface Mount SOIC and QSOP Packages Reduce PCB'’s
Spare and Have Nearly 4:1 Reduced Ground Pin Induc-
tance (Compared To DIPS) Resulting In 50% Reduced
Ground Bounce and Switching Edge Ringing.

* “HOT PLUG” or Live Insertion of PCB’s Containing FCT-T
as the Bus Drivers or |/O Ports is a Major Plus. See Appli-
cation Note AN9692.

¢ Ground Bounce is 1V-1.5V Peak - Modest for 3.6ns Delay
Devices with 64mA Sink Current. See Application Note
ANG646.

Comparing Harris FCT-T to Other Families That Have Simi-
lar FAST™ Replacement Functions and Specifications is
Broken Down into 2 Classes.

¢ Four CMOS FCT Competitor Families, 3 of these 4 are in
the Modern FCT-T High Speed Area. Harris “D” Speed is
Out Front in Speed.

¢ Two FAST™ Replacement Power BiCMOS Families; ABT
and BCT are lllustrated in Table 1. Compatibly ACT and
BCT are Much Higher Power and Do Not Have the
Expanded Speed Grades to Compete with Harris FCT-T.

FAST™ is a trademark of Fairchild Semiconductor.
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CMOS Technical Overview

TABLE 1. 5V LOGIC FAMILIES COMPARISON

FAMILY/FEATURES ABT 245 BCT 245 FCT245 FCT ADVANTAGES
Technology 0.8um BiCMOS | BiCMOS 0.8um CMOS More Advanced/Low Power CMOS
Operating Voltage 4.5V to 5.5V 45Vt05.5V |4.5Vto5.5V More Advanced/Low Power CMOS
Operating Temp Ta -40°C to 85°C -40°C 1o 85°C | -40°C to 85°C More Advanced/L.ow Power CMOS
Speed (ns) 5.0 £ 0.5V 46 7 7/4.6/4.1/3.8 Fastest, Multiple Speed

(Note 1) Trading Performance with Cost
Input Hysteresis No No Yes Better Response to Slow Changing Signals
Output TTL TTL TTL Compatible
Drive (-lon/loL) -32/64mA -15/64mA -15/64mA Sufficient
lcc Standby 32mA 90mA 100pA Lowest Power
(Outputs Low) (Outputs Low)
Viop Noise <1V <1V <0.8V Lowest with FCT2XXX
Package Offerings DIP, SO, SSOP DIP, SO S0, QSOP, More and Small Packages: QSOP, MT, and
TQSOP, TSSOP | TSSOP QM
Suppliers Tl, Ti Harris, Pericom, More Suppliers
Phillips ASI, IDT, Cypress,
Hitachi Quality
NOTE:

1. Speed Grades for Harris and Pericom FCT245T/A/C/D.

Octal 5V FCT Logic with 25Q Series R at Outputs

These non-JEDEC standard products (due to reduced out-

TABLE 2. RELATIVE POWER

put drive) differ from (JEDEC) 5V FCT as follows:

.

Designation is CD74FCT2XXXT; the 2 Meaning 25Q
Series R At Outputs

loL Reduced to 12mA

Same Switching Speed For Speed Grades Through C;
No D Speed

Dynamic Output Impedance Approximately Matches
PCB’s Affective Trace Z of About 25Q

Improved Bus Waveform Integrity
Lower Edge Ringing; Lower Ground Bounce

Double Density 5V FCT Logic - High Drive

Designated CD74FCT16XXXT

Meets JEDEC Std. No. 18A; Same Specifications as Octal
New 0.6 micron CMOS Technology; Smaller Die; Faster
Speed

Speed Grades up to “E” (3.2ns Delay)

Surface Mount SSOP and TSSOP Packages for Low
Ground Pin Inductance; Less Noise

Multiple Ground and Power Pins to Minimize Switching
Noise and Ground Bounce

Lowest Dynamic Power of 4 Vendors of 5V Double Density
Families - see Table 2.

NORMALIZED
POWER
FAMILY (30MHz) TECHNOLOGY
Harris FCT16XXX 1 CMOS
ABT16XXX 2 BiCMOS
ACT16XXX 5 5V Output Swing CMOS
F16XXX 7 Bipolar

Double Density 5V FCT Logic with Balance Drive Output

Same as Double Density FCT except Balanced Drive fea-
tures the following attributes:

¢ CD74FCT2XXXT Designation

* +24mA Output Drive; Matched Output Edge Rates and
Ground Source Termination for PCB Trace Drive

¢ Reduced Switching Noise; Ground Bounce < 0.6V

* Comparable to the Balanced output Drive of Industry
CMOS ACT16XXX Products; Harris Double Density
FCT162XXX is Typically 5X MW/MHz Lower due Primarily
to the 5V Rail-to-Rail Swing of ACT Outputs
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CMOS Technical Overview

Double Density Quiet Series 5V FCT Logic with Bus Hold
¢ Designated CD74FCT162QXXXT
¢ +12mA Output Drive; Output Matches Line Impedance

* “Quiet” Means an FCT Part with Minimal Output Edge
Overshoot/Undershoot, Ring Back and Ground Bounce
(See Tech Brief TB342)

Bus Hold Feature; Last Active Bus State is Held During
Three-State; Eliminates Floating Input Problem When No
Pull-Up/Pull-Down Resistors Are Used

Double Density 3.3V FCT Logic

¢ Compatible with LVC™ and LCX™ Families
¢ Designation is CD74FCT163XXX

* Inputs can be 5V or 3V

¢ “Hot Plug” of PCB with 3.3V FCT is Compatible
See Application Note AN9662 for details.

Balanced +24mA Drive
¢ Speed Grades up to C (4.1ns Delay)
* 50% Faster Speed than LCX™ or LVC™ Families

Significantly Lower Operating Power Than LCX™ | LVT™,
orLvC™

Octal 3.3V LPT Logic
¢ Advanced 0.6 micron CMOS Technology

¢ Balanced +24maA Drive; Ideal for Internal PCB Bus Inter-
face at Low Power and Low Noise

* Hysteresis at all Inputs
3.3V or 5V Input for 5V to 3V Translation

3.3V or 5V Output Bus Interface at low power
* Power Up/Down High Z

Speed Grades up to “C” (4.1ns Delay)-Highest Speed
3.3V Logic

Available in Low Pin Inductance SOIC and QSOP Pack-
ages; Low Ground Bounce and Switching Noise

As shown in 3.3V Family Selection (Table 3), LPT is the
speed leader at 4.1ns delay in the group of four high perfor-
mance 3.3V logic families.

Double Density 3.3V LPT Logic Products

All attributes of the octal 3.3V LPT products apply with 2
major differences:

¢ Available in SSOP and TSSOP Packages with Distributed
GND and Power Pins

* Improved GND and Power Distribution Further Reduces
Ground Bounce and Switching Noise

TABLE 3. 3.3V LOGIC FAMILIES COMPARISON (NOTE 2)

GENERAL BACKPLANE

PURPOSE HIGH PERFORMANCE DRIVING
Low Voltage Family LVX™ LPT/LCXT™/FCT/LVC™ (Note 3) LVT™
3.3V and 5V Input Yes Yes Yes
3.3V and 5V Output Interface No LPTLCX™ No
5V Equivalent HC/VHC AC/ACQ/FAST™ ABT
Functions Full Family Primarily Bus interface Bus
Process CMOS CMOS (0.6 - 0.8 microns) (Note 4) BiCMOS
tpp (Max) 11.5ns 4.1ns - 6.5ns (Note 5) 5ns
Drive +4mA 124mA (Note 3) +64mA/-32mA
Price (Normalized) . 1 1.5 2

NOTES:

2. Data reflects 245 octal transceiver.

3. LVC has +12mA drive at Vg = 2.7V; all families have minimum +24mA drive at Vgg = 3V.
4. Harris/Pericom LPT is 0.6 micron technology for fastest speed grades.
5. Harris/Pericom LPT and FCT are 4.1ns; See data sheets for tpp of other families.
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Selection Guide

Data Sheets
CD74LPT16240
CD74LPT16244
CD74LPT16245
CD74LPT16373
CD74LPT16374
CD74LPT16501
CD74LPT16543
CD74LPT16646
CD74LPT16652
CD74LPT16827
CD74LPT16952
CD74LPT241
CD74LPT244
CD74LPT245
CD74LPT373
CD74LPT541
CD74LPT543
CD74LPT573

CD74LPT646,
CD74LPT652

CD74LPT827
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3.3V LPT CMOS LOGIC WITH 5V TOLERANT /O

Selection Guide

SPEED GRADE (X)

PART NUMBER DESCRIPTION BLANK A B (] FILE #
CD74LPT16240 Fast CMOS 3.3V 16-Bit Buffer/Line Driver X X 4215
CD74LPT16244 Fast CMOS 3.3V 16-Bit Buffer/Line Driver X X 4216
CD74LPT16245 | Fast CMOS 3.3V 16-Bit Bidirectional Transceiver X X 4205
CD74LPT16373 Fast CMOS 3.3V 16-Bit Transparent Latch X X 4206
CD74LPT16374 Fast CMOS 3.3V 16-Bit Registers (Three-State) X X 4207
CD74LPT16501 Fast CMOS 18-Bit Registered Transceiver X X 4208
CD74LPT16543 Fast CMOS 16-Bit Latched Transceiver X X X 4209
CD74LPT16646 Fast CMOS 3.3V 16-Bit Registered Transceiver X X 4210
CD74LPT16652 Fast CMOS 16-Bit Registered Transceiver X X 4211
CD74LPT16827 Fast CMOS 3.3V 20-Bit Buffer X X 4212
CD74LPT16952 Fast CMOS 3.3V 16-Bit Registered Transceiver X X 4213
CD74LPT241 Fast CMOS 3.3V 8-Bit Buffer/Line Driver X X X 4196
CD74LPT244 Fast CMOS 3.3V 8-Bit Buffer/Line Driver X X X 4197
CD74LPT245 Fast CMOS 3.3V 8-Bit Bidirectional Transceiver X X X 4198
CD74LPT373 Fast CMOS 3.3V 8-Bit Transparent Latche X X X 4199
CD74LPT541 Fast CMOS 3.3V 8-Bit Buffer/Line Driver X X X 4200
CD74LPT543 Fast CMOS 3.3V 8-Bit Latched Transceiver X X X 4256
CD74LPT573 Fast CMOS 3.3V 8-Bit Transparent Latches X X X 4201
CD74LPT646 Fast CMOS 3.3V 8-Bit Registered Transceiver X X X 4257
CD74LPT652 Fast CMOS 3.3V 8-Bit Registered Transceiver X X X 4257

| CD74LPT827 Fast CMOS 3.3V 10-Bit Buffer X X X 4258
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CD74LPT16240

Fast CMOS 3.3V 16-Bit Buffer/Line Driver

Features
* Advanced 0.6 micron CMOS Technology

¢ Compatible with LCX™ Famiilies of Products

* Supports 5V Tolerant Mixed Signal Mode Operation
- Input Can Be 3V or 5V
- Output Can Be 3V or Connected to 5V Bus

Advanced Low Power CMOS Operation

.

Excellent Output Drive Capability:
- Balanced Drives (24mA Sink and Source)

* Pin Compatible with Industry Standard
Double-Density Pinouts

* Low Ground Bounce Outputs
* Hysteresis on All Inputs

Multiple Center Pin and Distributed V¢ o/GND Pins
Minimize Switching Noise

Ordering Information

TEMP.
RANGE PKG.
PART NUMBER (°c) PACKAGE NO.
CD74LPT16240AMT | -40t0 85 |48 Ld TSSOP |M48.240-P
CD74LPT16240ASM | -4010 85 |48 Ld SSOP | M48.300-P
CD74LPT16240MT -4010 85 |48 Ld TSSOP |M48.240-P
CD74LPT16240SM 401085 |48 Ld SSOP | M48.300-P

NOTE: When ordering, use the entire part number. Add the suffix 96
to obtain the variant in the tape and reel.

Description

The CD74LPT16240 is an inverting 16-bit buffer/line driver
designed for applications driving high-capacitance loads and
low impedance backplanes. This high-speed, low power
device offers bus/backplane interface capability and a flow-
through organization for ease of board layout. This device is
designed with three-state controls to operate in a Quad-Nib-
ble, Dual-Byte, or a single 16-bit word mode.

The CD74LPT16240 can be driven from either 3.3V or 5.0V
devices allowing this device to be used as a translator in a
mixed 3.3/5.0V system.

Pinout

CD74LPT16240
(SSOP, TSSOP)
TOP VIEW

A\

GND

Y
GND
V2
V3
OF

' 3.3VLPT H

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.

File Number 4215.2
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CD74LPT16240

Functional Block Diagram
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TRUTH TABLE (NOTE 1)
INPUTS OUTPUTS
XOE xAx xVx
L L H
L H L
H X z
NOTE:
1. H = High Voltage Level
L = Low Voltage Level
X =Don't Care
Z = High Impedance
Pin Descriptions
PIN NAME DESCRIPTION
xOE Three-State Output Enable Inputs
(Active LOW)
xAx Inputs
xYx Three-State Outputs
GND Ground
Vee Power
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CD74LPT16240

Absolute Maximum Ratings

DCinputVoitage ................ccooevviunn.n. -0.5V to 7.0V
DCOutputCurrent . . ......coiiiit e iriinnn, 120mA

Operating Conditions

Operating Temperature Range. . . ..
Supply Voltage to Ground Potential

Inputs and Vg Only

......................... -0.5Vto 7.0V

Supply Voltage to Ground Potential

Outputs and D/O Only

............. -40°C to 85°C

Thermal Informatioh

Thermal Resistance (Typical, Note 2)
TSSOP Package

SSOPPackage .............coevvienevnnennn
....................... 150°C

Maximum Junction Temperature
Maximum Storage Temperature Range
Maximum Lead Temperature (Soldering 10s)

(Lead Tips Only)

........................ -0.5Vto 7.0V

84 (°CIW)

....300°C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

2. g is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T = -40°C to 85°C, Vg = 2.7V to 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 22 - 55 v
(Input Pins)
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - 55 v
(/O Pins)
Input LOW Voltage ViL Guaranteed Logic LOW Level -0.5 - 0.8 A
(Input and 1/O Pins)
Input HIGH Current iH Vee = Max ViN=5.5V - = +1 pA
(Input Pins)
input HIGH Current i1 Vee = Max VIN=Vce - - + HA
(/0 Pins)
Input LOW Current i Vee = Max ViN=GND - - Eal MA
(Input Pins)
Input LOW Current [ Ve = Max Vin=GND - - *1 pA
(/O Pins)
High impedance lozn Vee = Max Vout =5.5V - - +1 pA
Output Current
(Three-State Output lozL | Vee =Max Vout =GND - - +1 HA
Pins)
Clamp Diode Voltage ViK Veg = Min, ljy = -18mA - -0.7 -1.2 v
Output HIGH Current looH |Vec =33V, ViNy=V|yorV, Vo = 1.5V (Note 5) -36 -60 -110 mA
Output LOW Current lopL Voo =33V, ViN=V|{or V|, Vo = 1.5V (Note 5) 50 90 200 mA
Output HIGH Voltage VoH Voo = Min, Viy = Vi or Vi loy=-0.1mA Vee-0.2 - - \'
loH =-3mA 24 3.0 - \"
Veec=3.0V,ViN=Vyor Vi loH =-8mA 24 3.0 - \
(Note 7)
loH = -24mA 2.0 - - \
Output LOW Voltage VoL Veg =Min, Viy = Vg or Vi loL =0.1mA - - 0.2 \
loL=16mA - 0.2 0.4 \
loL = 24mA - 0.3 0.5 v
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CD74LPT16240

Electrical Specifications (Continued)

f| = 2.6MHz, 50% Duty Cycle Vin=GND
xOE = GND
16 Bits Toggling

(Note 11)

(NOTE 3) (NOTE 4)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los Ve = Max (Note 5), VoyTt = GND -60 -85 -240 mA
(Note 6)

Power Down Disable lorr | Veo =0V, Viy or VoyTt s4.5V - - +100 nA
Input Hysteresis VH - 150 - mV
CAPACITANCE Tj = 25°C, f = 1MHz
Input Capacitance Cin ViN=0V - 45 6 pF
(Note 8)
Output Capacitance Coutr [Vout=0V - 5.5 8 pF
(Note 8)
POWER SUPPLY SPECIFICATIONS
Quiescent Power Icc Vee = Max VinN = GND - 0.1 10
Supply Current orVee
Quiescent Power Alcc Ve = Max ViN=Vcc - 0.6V - 2.0 30
Supply Current TTL {Note 9)
Inputs HIGH
Dynamic Power lccp Ve = Max, Outputs Open Vin=Vce - 50 75 nA/
Supply Current xOE = GND Vin = GND MHz
(Note 10) One Bit Toggling

50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open Vin= Ve - 0.6V - 0.6 23 mA
Current (Note 12) f = 10MHz, 50% Duty Cycle Vin=GND

¥OE = GND

One Bit Toggling

Vg = Max, Outputs Open ViN= Ve - 0.6V - 2.1 47 mA
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CD74LPT16240

Switching Specifications Over Operating Range (Note 13)

16240A
(NOTE 14) CD74LPT16240 CD74LPT
TEST (NOTE 15) (NOTE 15)

PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
Propagation Delay tpLH, Cy = 50pF 1.5 4.9 1.5 4.8 ns
xAx to x¥x tPHL R = 500Q
Output Enable Time tpzH, 15 7.0 15 6.2 ns
XxOE to x¥x tpzt
Output Disable Time tpHz, 15 7.0 15 5.6 ns
(Note 16) tpLz
xOE to xYx
Output Skew tsk(0) = 0.5 = 0.5 ns
(Note 17)

NOTES:
3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

© 0N U A

13.

14,
15.
16.
17.

. Typical values are at Vg = 3.3V, 25°C ambient and maximum loading.

. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is guaranteed but not tested.

. VoH = Vg - 0.6V at rated current.

. This parameter is determined by device characterization but is not production tested.

. Per TTL driven input; all other inputs at Vg or GND.

. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.

. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.

= lQUIESCENT + INPUTS + IDYNAMIC
Ic=lcc + Algc DuNy + Iccp (fop/2 + fiNy)
Icc = Quiescent Current (Iccy IccH and Iccz)
Alcc = Power Supply Current for a TTL High Input
Dy = Duty Cycle for TTL Inputs High
Nt = Number of TTL Inputs at Dy
Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp Number of Clock Inputs at fcp

= Input Frequency

N| = Number of Inputs at f;
All currents are in milliamps and all frequencies are in megahertz.

Propagation Delays and Enable/Disable times are with Vg = 3.3V 0.3V, normal range. For Vg = 2.7V, extended range, all Propaga-
tion Delays and Enable/Disable times should be degraded by 20%.

See test circuit and wave forms.

Minimum limits are guaranteed but not tested on Propagation Delays.

This parameter is guaranteed but not production tested.

Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.

-
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CD74LPT16240

Test Circuits and Waveforms

PULSE
GENERATOR

NOTE:

18. Pulse Generator for All Pulses: Rate <1.0MHz; Zoyt $50Q;
1, t < 2.5ns.

FIGURE 1. TEST CIRCUIT

ENABLE DISABLE
av
CONTROL INPUT 1.5V
ov
3v
NORMAS.lY’TLPng.
.3V
0 ‘3 Vou
Vou
OUTPUT 0.3V
NORMALLY HIGH
ov

FIGURE 2. ENABLE AND DISABLE TIMING

SWITCH POSITION
TEST SWITCH
tpLz, tpzL, Open Drain eV
tpHz, tpzH GND
tPLH tPHL Open
DEFINITIONS:

Cyi_ = Load capacitancs, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to Zgyr of the
Pulse Generator.

SAME PHASE
INPUT TRANSITION

1.5V

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

FIGURE 3. PROPAGATION DELAY
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DrHaARs CD74LPT16244

December 1996 Fast CMOS 3.3V 16-Bit Buffer/Line Driver
Features Description
* Advanced 0.6 micron CMOS Technology The CD74LPT16244 is a 16-bit buffer/line driver designed
« Compatible with LCX™ Families of Products for driving high capacitive memory loads. With its balanced-
drive characteristics, this high-speed, low power device pro-
* Supports 5V Tolerant Mixed Signal Mode Operation vides lower ground bounce, transmission line matching of
- Input Can Be 3V or 5V signals, fewer line reflections and lower EMI and RFI effects.
- Output Can Be 3V or Connected to 5V Bus This makes it ideal for driving on-board buses and transmis-
sion lines. This device is designed with three-state controls
¢ Advanced Low Power CMOS Operation to operate in a Quad-Nibble, Dual-Byte, or a single 16-bit
¢ Excellent Output Drive Capability: word mode.
- Balanced Drives (24mA Sink and Source) The CD74LPT16244 can be driven from either 3.3V or 5.0V
devices allowing this device to be used as a translator in a
* Pin Compatible with Industry Standard mixed 3.3/5.0Vgsystem.
Double-Density Pinouts
¢ Low Ground Bounce Outputs
¢ Hysteresis on All Iriputs Pinout
« Multiple Center Pin and Distributed Vco/GND Pins CD7aLPT16244
(SSOP, TSSOP)
Minimize Switching Noise TOP VIEW
Ordering Information \V ] 0
TEMP. 47] 1A
RANGE PKG. [46] 1A
PART NUMBER c) PACKAGE NO. 3] GND
CD74LPT16244AMT -40 to 85 |48 Ld TSSOP | M48.240-P E 1A2
43] 1A,
CD74LPT16244ASM -40 to 85 148 L.d SSOP | M48.300-P j s
E Vee
CD74LPT16244MT -40 to 85 |48 Ld TSSOP | M48.240-P E 2R0
CD74LPT16244SM -40t0 85 |48 Ld SSOP | M48.300-P 50] 241
3] GND
NOTE: When ordering, use the entire part number. Add the suffix 96 E oAz
to obtain the variant in the tape and reel.
E 2A3
[36] 3A0
E 3Aq
[34] aND
33] 34,
2] 1A,
31] Vee
(3] 4ho
E R
28] GND
7] 402
B
25] ;OE
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 4216.2

Copyright © Harris Corporation 1996 3.9
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CD74LPT16244

Functional Block Diagram
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TRUTH TABLE (NOTE 1)
INPUTS OUTPUTS
XxOE xAx x¥x
L L
L H
H X
NOTE:
1. H = High Voltage Level
L = Low Voltage Level
X =Don't Care
Z = High Impedance
Pin Descriptions
PIN NAME DESCRIPTION
xOE Three-State Output Enable Inputs
(Active LOW)
xAx Inputs
xYx Three-State Outputs
GND Ground
Vee Power
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CD74LPT16244

Absolute Maximum Ratings

Thermal Information

DCInputVoltage ..................coiinnnnn. -0.5Vto 7.0V Thermal Resistance (Typical, Note 2) 6y (°C/W)
DCOutputCurrent . ... 120mA TSSOP Package .. .. ... oovveeeeaaannnnn.. 94
: i SSOP Package ...............c.coiiiiiinn 76

Operatmg Conditions Maximum Junction Temperature . . ................o0un. 150°C
Operating Temperature Range. . . ............... -40°C1085°C  Maximum Storage Temperature Range . ........ . -65°C to 150°C
Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s)............. 300°C

Inputsand Vg Only. ... .o -0.5V to 7.0V (Lead Tips Only)
Supply Voltage to Ground Potential

Outputsand D/OOnly. ...t -0.5V to 7.0V

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

2. 6y is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

33VLPT H

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vgg = 2.7V to 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 22 - 5.5 \
(Input Pins)
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - 5.5 v
(/O Pins)
Input LOW Voltage ViL Guaranteed Logic LOW Level -0.5 - 0.8 )
(Input and 1/O Pins)
Input HIGH Current IIH Ve = Max ViN=5.5V - - +1 pA
(Input Pins)
Input HIGH Current i1 Ve = Max Vin=Vce - - +1 pA
(/O Pins)
Input LOW Current i Ve = Max Vin=GND - - +1 nA
(Input Pins)
Input LOW Current i Veg = Max Vin=GND - - +1 pA
(/O Pins)
High Impedance lozn Vee = Max Vourt = 5.5V - - +1 MA
Output Current
(Three-State Output lozL | Vec =Max Vout = GND - - + HA
Pins)
Clamp Diode Voltage Vik Vge = Min, iy =-18mA - -0.7 -1.2 \
Output HIGH Current lobH Veog =3.3V, VN = Vi or VL, Vo = 1.5V (Note 5) -36 -60 -110 mA
Output LOW Current looL |Vec =33V, ViN=VgorV), Vo =15V (Note 5) 50 90 200 mA
Output HIGH Voltage Vor Vee = Min, Viny = Vg or Vi loH =-0.1mA Vee - 0.2 - -
loq = -3mA 24 3.0 -
Veec =3.0V, VN =V|qor Vi loH =-8mA 24 3.0 - \
(Note 7)
loH = -24mA 2.0 - - v
Output LOW Voltage VOL VCC = Min, VlN = VIH or V||_ |o|_ =0.1mA - - 0.2 v
loL = 16mA - 0.2 0.4 \
loL =24mA - 0.3 0.5 \
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CD74LPT16244

Electrical Specifications (Continued)

fi = 2.5MHz, 50% Duty Cycle | V;y=GND
xOE = GND
16 Bits Toggling

(Note 11)

(NOTE 3) (NOTE 4)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los Vee = Max (Note 5), Vout = GND -60 -85 -240 mA
(Note 6)

Power Down Disable loFe Vee =0V, VN or Voyr 4.5V - - +100 pA
Input Hysteresis VH - 150 - mv
CAPACITANCE Tp = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V - 4.5 6 pF
(Note 8)
Output Capacitance Coutr |Vour=ov - 55 8 pF
(Note 8)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Vee = Max ViN=GND - 0.1 10
Supply Current orVee
Quiescent Power Alge Veg = Max Vin=Vco - 0.6V - 20 30
Supply Current TTL (Note 9)
Inputs HIGH
Dynamic Power lcco V¢ = Max, Outputs Open Vin=Vce - 50 75 A/
Supply Current XOE = GND Vin=GND MHz
(Note 10) One Bit Toggling

50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open Vin=Vce - 0.6V - 0.5 0.8 mA
Current (Note 12) f = 10MHz, 50% Duty Cycle V)n=GND

xﬁE =GND

One Bit Toggling

Ve = Max, Outputs Open ViN=Vce - 0.6V = 20 3.3 mA
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CD74LPT16244

Switching Specifications Over Operating Range (Note 13)

CD74LPT16244 4LPT16244A
(NOTE 14) CD74LPT16
TEST (NOTE 15) (NOTE 15)

PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
Propagation Delay tpLH, Cy = 50pF 15 5.2 15 48 ns
xAx to xYx tPHL R =500Q
Output Enable Time tpzH, 1.5 7.0 1.5 6.2 ns
xOE to xYx tpzL
Output Disable Time tPHZ, 15 7.0 15 56 ns
(Note 16) tpLz
xOE to xYx
Output Skew tsk(0) - 0.5 - 05 ns
(Note 17)

NOTES:
3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

4. Typical values are at Vg = 3.3V, 25°C ambient and maximum loading.

. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is guaranteed but not tested.

. VoH = V¢ - 0.6V at rated current.

. This parameter is determined by device characterization but is not production tested.

. Per TTL driven input; all other inputs at Vg or GND.

. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.

. Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.

- Ic = lQUIESCENT + INPUTS + IDYNAMIC

Ic =lcc + Alce DHNT + Iccp (fep/2 + fiNy)

Icc = Quiescent Current (Iccy lccH and Iccz)

Algg = Power Supply Current for a TTL High Input

Dy = Duty Cycle for TTL Inputs High

Nt = Number of TTL Inputs at Dy

Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ngp = Number of Clock Inputs at fcp

f = Input Frequency

Nj = Number of Inputs at f;

All currents are in milliamps and all frequencies are in megahertz.

. Propagation Delays and Enable/Disable times are with Vg = 3.3V £0.3V, normal range. For Vog = 2.7V, extended range, all Propaga-

tion Delays and Enable/Disable times should be degraded by 20%.

. See test circuit and wave forms.

. Minimum limits are guaranteed but not tested on Propagation Delays.

. This parameter is guaranteed but not production tested.

. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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CD74LPT16244

Test Circuits and Waveforms

SWITCH POSITION
TEST SWITCH
tpiz, tpzy, Open Drain 6V
PULS!
aENERATOR tPHZ, tP2H GND
tPLH tPHL Open
DEFINITIONS:
Cy = Load capacitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to Zot of the
Pulse Generator.
NOTE:
18. Pulse Generator for All Pulses: Rate <1.0MHz; Zoyt < 50Q;
tr, ty < 2.5ns.
FIGURE 1. TEST CIRCUIT
ENABLE DISABLE
v
SAME PHASE
CONTROL INPUT 1.5v {NPUT TRANSITION
p—— oV
v
OUTPUT
NORMALLY LOW 5. OUTPUT
. VoL
5.3V VoH
OUTPUT -
NORMALLY HIGH OPPOSITE PHASE
o INPUT TRANSITION
FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY
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% SEMICONDUCTOR

December 1996

CD74LPT16245

Fast CMOS 3.3V 16-Bit Bidirectional Transceiver

Features
¢ Advanced 0.6 micron CMOS Technology

¢ Compatible with LCX™ Families of Products

* Supports 5V Tolerant Mixed Signal Mode Operation
- Input Can Be 3V or 5V
- Output Can Be 3V or Connected to 5V Bus

¢ Advanced Low Power CMOS Operation

Excellent Output Drive Capability:
- Balanced Drives (24mA Sink and Source)

Pin Compatible with Industry Standard
Double-Density Pinouts

* Low Ground Bounce Outputs

Hysteresis on All Inputs

Multiple Center Pin and Distributed Voc/GND Pins
Minimize Switching Noise

Ordering Information

TEMP.

RANGE PKG.

PART NUMBER ©c) PACKAGE NO.

CD74LPT16245AMT -40 1o 85 |48 Ld TSSOP | M48.240-P
CD74LPT16245ASM -40 to 85 |48 Ld SSOP M48.300-P
CD74LPT16245MT -40to 85 |48 Ld TSSOP | M48.240-P
CD74LPT162458M -40 to 85 |48 Ld SSOP M48.300-P

NOTE: When ordering, use the entire part number. Add the suffix 96
to obtain the variant in the tape and reel.

Description

The CD74LPT16245 is a 16-bit bidirectional transceiver
designed for asynchronous two-way communication
between data buses. The direction control input pin (xDIR)
determines the direction of data flow through the bidirec-
tional transceiver. The Direction and Output Enable controls
are designed to operate this device as either two indepen-
dent 8-bit transceivers or one 16-bit transceiver. The output
enable (OE) input, when HIGH, disables both A and B ports
by placing them in HIGH Z condition.

The CD74LPT16245 can be driven from either 3.3V or 5.0V
devices allowing this device to be used as a translator in a
mixed 3.3/5.0V system.

Pinout
CD74LPT16245
(SSOP, TSSOP)
TOP VIEW
4DIR A\ 1OE
1Bg 1Ag
1B4 1Ay
GND GND
1B2 1A2
1B3 3] 1A3
Vee Vee
184 1A4
1Bs 1As
GND GND
1Bg 1Ae
1By 1A7
2Bo 6] 2A0
2B4 2A1
GND 4] GND
282 2A2
2B3 2A3
Vee Vee
284 274
285 9 2Rs
GND 8] GND
2B 2Ag
2B7 2A7
2DIR 20E

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.
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CD74LPT16245

Functional Block Diagram
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TRUTH TABLE (NOTE 1)
INPUTS
xOE xDIR OUTPUTS
L L Bus B Data to Bus A
H Bus A Data to Bus B
X High Z State
NOTE:

1. H = High Voltage Level
L = Low Voltage Level
X =Don't Care
Z = High Impedance

Pin Descriptions

PIN NAME DESCRIPTION

xOE Three-State Output Enable Inputs
(Active LOW)

xDIR Direction Control input
xAx Side A Inputs or Three-State Outputs
xBx Side B inputs or Three-State Outputs
GND Ground
Vee Power
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CD74LPT16245

Absoiute Maximum Ratings Thermal Information
DClnputVoltage ............. ... ..o, -0.5Vto 7.0V Thermal Resistance (Typical, Note 2) 0,4 (°CW)
DCOutputCurrent.........covvveiniiiiiniannn 120mA TSSOPPackage . .. ...ovovveeeeenennnanns 94
- . SSOPPackage ...........cooviviiiniinn, 76

oPer_atmg Conditions 5 o Maximum Junction Temperature . . . .................... 150°C
Operating Temperature Range. . ................ -40°C1085°C  Maximum Storage Temperature Range .......... -65°C to 150°C
Supply Voitage to Ground Potential Maximum Lead Temperature (Soidering 10s)............. 300°C

Inputs and Vg Only. .. ..o -0.5Vto 7.0V (Lead Tips Only)
Supply Voltage to Ground Potential

OutputsandD/OOnly. ..o, -0.5V to 7.0V

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:
2. 8,5 is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifiéations

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T = -40°C to 85°C, Vg = 2.7V to 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 22 - 55 \
(Input Pins)
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - 5.5 Vv
(/O Pins)
Input LOW Voltage \/ Guaranteed Logic LOW Level -0.5 - 0.8 \
(Input and /O Pins)
Input HIGH Current M Vee = Max ViN=5.5V - - +1 A
(Input Pins)
Input HIGH Current [ Vee = Max Vin=Vce - - +1 pA
(/O Pins)
Input LOW Current i Vee = Max Vin=GND - - +1 HA
(Input Pins)
Input LOW Current I Vee = Max Vin=GND - - +1 pA
(/0 Pins)
High Impedance lozH Vee = Max Vout =5.5V - - +1 HA
Output Current
(Three-State Output lozL  |Vece=Max Vout = GND - - +1 HA
Pins)
Ciamp Diode Voltage Vik Vee = Min, Iy =-18mA - -0.7 1.2 \
Output HIGH Current lopH Vee =33V, Viy = Vg or Vi, Vo = 1.5V (Note 5) -36 -60 -110 mA
Output LOW Current lopL Ve =33V, VN = Vg or V), Vo = 1.5V (Note 5) 50 90 200 mA
Output HIGH Voltage VoH Ve =Min, Viy=Viqor V)L loy =-0.1mA Ve -0.2 - - v
loy = -3mA 24 3.0 - \
Vee=3.0V, Viy=V|qor V|L loH = -8mA 24 3.0 - \
(Note 7)
loH = -24mA 20 - - A\
Output LOW Voltage VoL Voo = Min, Vi = Vg or V)L lop =0.1imA - - 0.2 \
loL=16mA - 0.2 0.4 \
loL =24mA - 0.3 0.5 \
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CD74LPT16245

Electrical Specifications (Continued)

XOE = xDIR = GND

16 Bits Toggling

(NOTE 3) (NOTE 4)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los Ve = Max (Note 5), Voyt = GND -60 -85 -240 mA
(Note 6)

Power Down Disable loFF Vee =0V, Vi or Voyt <4.5V - - +100 pA
Input Hysteresis VH - 150 - mv
CAPACITANCE Ty = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V - 45 6 pF
(Note 8)
Output Capacitance Coutr |Vour=0V - 5.5 8 pF
{Note 8)
POWER SUPPLY SPECIFICATIONS
Quisscent Power lcc Vee = Max Vin=GND - 0.1 10
Supply Current orVeeo
Quiescent Power Alcc Vge = Max Vin=Vce - 0.6V - 20 30
Supply Current TTL (Note 9)
Inputs HIGH
Dynamic Power lcco | Vec = Max, Outputs Open Vin=Vce . 50 75 Y,
Supply Current XOE = xDIR = GND ViN = GND MHz
(Note 10) One Bit Toggling
50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open Vin= Ve - 0.6V - 0.5 0.8 mA
Current (Note 12) fi = 10MHz, 50% Duty Cycle Vin=GND
XOE = xDIR = GND
One Bit Toggling
Vg = Max, Outputs Open Vin = Ve - 0.6V - 2.0 3.3 mA
f; = 2.5MHz, 50% Duty Cycle Vin=GND (Note 11)
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CD74LPT16245

Switching Specifications Over Operating Range (Note 13)

1
(NOTE 14) CD74LPT16245 CD74LPT16245A
TEST (NOTE 15) (NOTE 15)

PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
Propagation Delay tpLH, C_ = 50pF 15 52 15 46 ns
AtoB,BtoA tPHL R = 500Q
Output Enable Time tpzH, 1.5 7.2 15 6.2 ns
xOEto AorB tpzL
Output Disable Time tPHZ, : 15 72 1.5 5.0 ns
(Note 16) tpLz
xOEtoAorB
Output Enable Time tpzh, 15 7.2 1.5 6.2 ns
xDIRtoAorB tpz
Output Disable Time tpHz, 1.5 7.2 15 5.0 ns
xDIRto AorB Pz
(Note 16)

Output Skew (Note 17) tSK(0) - 0.5 - 0.5 ns
NOTES:
3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

© o N OGS

13.

14.
15.
16.
17.

. Typical values are at Vg = 3.3V, 25°C ambient and maximum loading.

. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is guaranteed but not tested.

. Von = Vg - 0.6V at rated current.

. This parameter is determined by device characterization but is not production tested.

. Per TTL driven input; all other inputs at Vo or GND.

. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.

1.
12.

Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.

Ic = lQUIESCENT *+ lINPUTS + IDYNAMIC

Ic =lcc + Alge PuNT +Iccp (fop/2 + fiNy)

lcc = Quiescent Current (Iccy, lccH and lccz)

Algc = Power Supply Current for a TTL High Input

Dy = Duty Cycle for TTL Inputs High

Nt = Number of TTL Inputs at Dy

lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fcp

fi = Input Frequency

N; = Number of Inputs at f;

All currents are in milliamps and all frequencies are in megahertz.
Propagation Delays and Enable/Disable times are with Ve = 3.3V 0.3V, normal range. For V¢ = 2.7V, extended range, all Propaga-
tion Delays and Enable/Disable times should be degraded by 20%.

See test circuit and wave forms.

Minimum limits are guaranteed but not tested on Propagation Delays.

This parameter is guaranteed but not production tested.

Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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CD74LPT16245

Test Circuits and Waveforms

SWITCH POSITION

TEST SWITCH
v tpLz, tpzL, Open Drain 6v
IN
PULSE
GENERATOR tPHz: tPzH GND
tPLH: tPHL Open
DEFINITIONS:
Cy_ = Load capacitance, includes jig and probe capacitance.
- Ry = Termination resistance, should be equal to Zoy of the
= Pulse Generator.
NOTE:
18. Pulse Generator for All Pulses: Rate < 1.0MHz; ZoyT < 50Q;
t, ty<2.5ns.
FIGURE 1. TEST CIRCUIT
ENABLE DISABLE
3V
SAME PHASE
CONTROL INPUT ./ ;;Isv INPUT TRANSITION
tpzL | | 7 ez
v
OUTPUT 1.5V
NORMALLY LOW v 5.5V OUTPUT
oz | S : 4 VoL
ZH PHZ
I h ﬂ'v— Vo
OUTPUT  SWITCH .

NORMALLY HIGH GND 1.5v OPPOSITE PHASE

oV I ov INPUT TRANSITION
FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY

3-20




DHARRS CD74LPT16373

December 1996 Fast CMOS 3.3V 16-Bit Transparent Latch
Features Description
¢ Advanced 0.6 micron CMOS Technology The CD74LPT16373 is a 16-bit transparent latch designed
. . with three-state outputs and is intended for bus oriented
* Compatible with LCX™ Families of Products applications. The Output Enable and Latch Enable controls
- : are organized to operate as two 8-bit latches or one 16-bit
* Supports 5V Tolerant Mixed Signal Mode Operation -, "o | atch Enable (LE) is HIGH, the fiip-flops appear
- Input Can Be 3V or 5V transparent to the data. The data that meets the set-up time
- Output Can Be 3V or Connected to 5V Bus when LE is LOW is latched. When OE is HIGH, the bus out-
. put is in the high impedance state.
* Advanced Low Power CMOS Operation The CD74LPT16373 can be driven from either 3.3V or 5.0V
* Excellent Output Drive Capability: de_vic(;a:s3 gl/lgvg{;ng thtis device to be used as a translator in a
- Balanced Drives (24mA Sink and.Source) mixed 3.3/5.0V system.
« Pin Compatible with Industry Standard Pinout
Double-Density Pinouts CD74LPT16373 3
« Low Ground Bounce Outputs (SSOP, TSSOP)
. TOP VIEW
* Hysteresis on All Inputs JOF \J ] e -
* Multiple Center Pin and Distributed Vcc/GND Pins 100 7 10 5
Minimizing Switching Noise 104 %] 101 g
Ordering Information GND 5] GND @
102 E 1D2
TEMP. 103 [43] D3
RANGE PKG. v @] v
PART NUMBER ) PACKAGE NO. ce cc
104 [47] 1D4
CD74LPT16373AMT -40t0 85 |48 Ld TSSOP |M48.240-P 105 @] 105
CD74LPT16373ASM | -40t085 |48LdSSOP | M48.300-P GND % GND
O 38] 1D,
CD74LPT16373MT -40t0 85 |48 Ld TSSOP |M48.240-P : o: & 1D:
CD74LPT16373SM -40t0 85 |48 Ld SSOP | M48.300-P 200 E 20g
NOTE: When ordering, use the entire part number. Add the suffix 96 201 E 2D
to obtain the variant in the tape and reel. GND 31] aND
202 53] 2D,
203 22] 2D3
Vee 31 vee
204 (30] 2Dy
205 [29] 205
GND 28] GND
206 [77] 2Ds
207 %] 207
20E 25] oLE
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 4206.2
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CD74LPT16373

Functional Block Diagram

m—«D—
a—

1Do D 2Dp
edc P 109 200
|
1D4 D 201 D
¢+—qc 101 L dc 204
q
102 202 —ID_
[ = 1 102 —qC 202
D3 D 203
—dc 103 203
q
1D4q —-I;_ 1 204
edc 104 204
1Ds 1 205
+dc 105 205
[
1Dg —ln_— 2Dg
—dc 10g 20g
107 —ID_ 2Dy
| dc 107 207
TRUTH TABLE (NOTE 1)
INPUTS OUTPUTS
xDx xOE XLE xOx
H [ H H
L L H
X X

NOTE:

Pin Descriptions

L = Low Voltage Level
X = Don't Care
Z = High Impedance

1. H = High Voltage Level

PIN NAME DESCRIPTION
xOE Output Enable Inputs (Active LOW)
xLE Latch Enable inputs (Active HIGH)
xDx Data Inputs
xOx Three-State Outputs
GND Ground
Vee Power
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CD74LPT16373

Absolute Maximum Ratings Thermal Information
DCinputVoltage ..................cconvnuan, -0.5Vto 7.0V Thermal Resistance (Typical, Note 2) 0,4 (CCW)
DCOutputCurrent . ......... ..o 120mA TSSOP PACKAGE « .. .« eevoeeeeeeaennnnnns 94
: SSOPPackage ..........covvveiiiiineninnn, 76

Op er.atmg Conditions o o Maximum Junction Temperature . . ............couuneenn 150°C
Operating Temperature Range. ................. -40°C1085°C  Maximum Storage Temperature Range ... ....... -65°C to 150°C
Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s). ............ 300°C

Inputsand Voo Only. .......ooveiiinenine, -0.5Vto 7.0V (Lead Tips Only)
Supply Voltage to Ground Potential

Outputsand D/OOnly. ....................... -0.5Vto 7.0V
CAUTION: Stresses above those listed in “Absolute Maximum Rafmgs may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the op ions of this specification is not implied.
NOTE:

2. 6, Is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T, = -40°C to 85°C, Vg = 2.7V to 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 22 - 55 \"
(Input Pins)
Input HIGH Voitage ViH Guaranteed Logic HIGH Level 2.0 - 55 Vv In-_
(/O Pins) -
>
Input LOW Voltage ViL Guaranteed Logic LOW Level -0.5 - 0.8 A «
(Input and /O Pins) ®
Input HIGH Current iH Vg = Max ViN=5.5V . - +1 pA
(Input Pins)
Input HIGH Current IIH Vgg = Max Vin=Vce - - +1 HA
(1/O Pins)
Input LOW Current e Vee = Max Vin=GND - - +1 pA
(Input Pins)
Input LOW Current R Vee = Max ViNn=GND - - +1 A
(/0 Pins)
High Impedance lozH Vee = Max Vour =5.5V - - +1 1.3
Output Current
(Three-State) lozL | Voc = Max Vout = GND - - 1 HA
Clamp Diode Voltage Vi Ve = Min, Iy = ~18mA - -0.7 -1.2 \
Output HIGH Current lobH Voo =3.3V, VN =V or V), Vo = 1.5V (Note 5) -36 -60 -110 mA
Output LOW Current lobL Ve =3.3V, ViN = Vi or Vi, Vo = 1.5V (Note 5) 50 90 200 mA
Output HIGH Voltage VoH Vgg =Min, Viy = V) or Vi, loH =-0.1mA Veg-0.2 - - Y
' loH = -3mA 2.4 3.0 - v
Veg = 3.0V, ViN=Vjyor V), loH = -8mA 24 3.0 - v
(Note 7)
loH =-24mA 2.0 - - \
Output LOW Voltage VoL Vee = Min, Viy=Viqor V) loL =0.1mA - - 0.2 \
loL = 16mA - 0.2 0.4 \
loL =24mA - 0.3 0.5 \
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CD74LPT16373

Electrical Specifications (Continued)

xOE = GND
xLE =Vgc
16 Bits Toggling

(NOTE 3) (NOTE 4)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los Ve = Max (Note 5), Voyt = GND -60 -85 -240 mA
(Note 6)

Power Down Disable loFF Vee =0V, VN or VoyT S 4.5V +100 HA
Input Hysteresis VH - 150 - mvV
CAPACITANCE Tj = 25°C, f = 1MHz
Input Capacitance Cin ViN=0V - 45 6 pF
(Note 8)
Output Capacitance Cout [Vour=0V - 5.5 8 pF
(Note 8)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Vee = Max Vin = GND - 0.1 10
Supply Current orVee
Quiescent Power Algc | Voo =Max ViN=VCC - 0.6V - 2.0 30
Supply Current TTL {Note 9)
Inputs HIGH
Dynamic Power Iccp Ve = Max, Outputs Open Vin=Vce - 50 75 pA/
Supply Current xOE = GND Vin = GND MHz
(Note 10) xLE =Vco
One Bit Toggling
50% Duty Cycle
Total Power Supply Ilc Ve = Max, Outputs Open VIN = Ve - 0.6V - 0.6 23 mA
Current (Note 12) fi = 10MHz, 50% Duty Cycle Vin =GND
xOE = GND
XLE =Vco
One Bit Toggling
Ve = Max, Outputs Open VinN=Vce - 0.6V - 2.1 4.7 mA
fi = 2.5MHz, 50% Duty Cycle ViN=GND (Note 11)
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CD74LPT16373

Switching Specifications Over Operating Range (Note 13)

CD74LPT16373 CD74LPT16373A
(NOTE 14)
TEST (NOTE 15) (NOTE 15)

PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
Propagation Delay tpLH, Cp =50 pF 15 7.0 1.5 5.2 ns
xDx to xOx tHL | RL=500Q
Propagation Delay tpLH, 20 7.0 20 6.5 ns
XLE to xOx tPHL
Output Enable Time tpzH, 1.5 7.2 1.5 6.5 ns
xOE to xOx tpzL
Output Disable Time tpHz, 1.5 7.2 1.5 55 ns
(Note 16) tpLz
XOE to xOx
Setup Time HIGH tsu 2.0 - 2.0 - ns
or LOW, xDx to xLE
Hold Time HIGH tH 1.5 - 15 - ns
or LOW, xDx to xLE
XLE Pulse Width tw 6.0 - 5.0 - ns
HIGH (Note 16)

Output Skew tsk(0) - 0.5 - 05 ns
(Note 17)
NOTES:
3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
4. Typical values are at Vg = 3.3V, 25°C ambient and maximum loading.
5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
6. This parameter is guaranteed but not tested.
7. VoH = Vg - 0.6V at rated current.
8. This parameter is determined by device characterization but is not production tested.
9. Per TTL driven input; all other inputs at Vo or GND.
10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
11. Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.
12. Ic = lquiesCENT + liNPuTS + IDYNAMIC
Ic=lcc +Alcc DNt + Icep (fop/2 + fiNi)
Igc = Quiescent Current
Algc = Power Supply Current for a TTL High Input
Dy = Duty Cycle for TTL Inputs High
N1 = Number of TTL Inputs at Dy
Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fop = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fy = input Frequency
N; = Number of Inputs at f|
All currents are in milliamps and all frequencies are in megahertz.
13. Propagation Delays and Enable/Disable times are with Vg = 3.3V £0.3V, normal range. For Vgg = 2.7V, extended range, all Propaga-
tion Delays and Enable/Disable times should be degraded by 20%.
14. See test circuit and wave forms.
15. Minimum limits are guaranteed but not tested on Propagation Delays.
16. This parameter is guaranteed but not production tested.
17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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CD74LPT16373

Test Circuits and Waveforms

SWITCH POSITION
TEST SWITCH
tpLz, tpz, Open Drain 6V
PULSE
GENERATOR tPHZ, tPZH GND
tpLH, tPHL Open
DEFINITIONS:
C = Load capacitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to ZgyT of the
Pulse Generator.
NOTE:
18. Pulse Generator for All Pulses: Rate < 1.0MHz; Zgyt <509Q;
15, ty < 2.5ns.
FIGURE 1. TEST CIRCUIT
— 3V
DATA INPUT — 15V
tsu W —ov
- - —3v
TIMING INPUT — 1.5V
— oV
ASYNCHRONOUS bl ‘ —3v
CONTROL — LOW-HIGH-LOW 15V
1.5V PULSE
PRESET, CLEAR, ETC. — oV
o =
s A — 15V
CLOCK ENABLE, ETC. tsy [ —V "'GH-LOV‘V;SLSE 1.6V
e |
FIGURE 2. SETUP, HOLD, AND RELEASE TIMING FIGURE 3. PULSE WIDTH
ENABLE DISABLE
3v ay
NTROL IN| . SAME PHASE
col PuT 1.8V INPUT TRANSITION : 15V
ov ov
av tpLH tPHL
OuTPUT N Vou
NORMALLY LOW 7 OUTPUT 18V
" VoL Vo
tpLH tPHL
V, |
OUTPUT 0.3V 'OH e 3V
NORMALLY HIGH OPPOSITE PHASE 15V
ov INPUT TRANSITION
ov

FIGURE 4. ENABLE AND DISABLE TIMING

FIGURE 5. PROPAGATION DELAY
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BHars CD74LPT16374

December 1996 Fast CMOS 3.3V 16-Bit Register (Three-State)
Features Description
¢ Advanced 0.6 micron CMOS Technology The CD74LPT16374 is a 16-bit octal register designed with
. . ™ o 16 D-type fiip-flops with a buffered common clock and three-
* Compatible with LCX™ Families of Products state outputs. The Output Enable (tOE) and clock (,CLK)
* Supports 5V Tolerant Mixed Signal Mode Operation controls are organized to operate as two 8-bit registers or
- Input Can Be 3V or 5V one 16-bit register. When OE is HIGH, the outputs are in the
- Output Can Be 3V or Connected to 5V Bus high impedance state. Input data meeting the setup and hold
utpu n time requirements of the D inputs is transferred to the O out-
* Advanced Low Power CMOS Operation puts on the LOW-to-HIGH transition of the clock input.
¢ Excellent Output Drive Capability: The CD74LPT16374 can be driven from either 3.3V or 5.0V
- Balanced Drives (24mA Sink and Source) devices allowing this device to be used as a translator in a
mixed 3.3/5.0V system.
¢ Pin Compatible with Industry Standard
Double-Density Pinouts
Pinout
¢ Low Ground Bounce Outputs CD74LPT16374
* Hysteresis on All inputs (SSOP, TSSOP)
Multipie Center P d Distributed Vo c/GND Pi TOP VEW
* Multiple Center Pin and Distribu © ins \J
Minimizing Switching Noise 4] 1cLK
. , 47] 1D
Ordering Information @ 1Dy
TEMP. PKG. 45| ano
PART NUMBER RANGE (°C){ PACKAGE NO. E 1D2
CD74LPT16374AMT -40to 85 |48 Ld TSSOP |M48.240-P E 103
CD74LPT16374ASM -40to 85 {48Ld SSOP |M48.300-P E Vee
CD74LPT16374MT -40to 85 {48 Ld TSSOP |M48.240-P E ':‘
CD74LPT16374SM -40to 85 |48 Ld SSOP |M48.300-P E s
38] GND
[38] 1D6
[37] 107
[36) 2Dp
:33 2D¢
34 anoD
33] 2D
32| 2D3
3] vee
3] 204
E 2Ds
28] GND
E 2Ds
26] 2D;
25| 2CLK
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 4207_2

Copyright © Harris Corporation 1996
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CD74LPT16374

Functional Block Diagram

10LK—-D°- 2CLK_D°-
L
10g ———et—{D 20p ——1—D )
< c 100 . ¢ 200
L L
104 { 204 D
104 204
e E Tt E
L
102 { 202 D
102 202
e E T E
q [
103 J D 203 D
103 203
,_? c =$ q.-fc =$
104 D 204 D
padl © nadl 4
4
1Ds D 2Ds D )
tr—t [+ 105 [ C 20
q
1Dg D 2Dg D
10 20¢
107 D 207 ——————1p
c 107 ¢ 207
TRUTH TABLE (NOTE 1) Pin Descriptions
INPUTS OUTPUTS PIN NAME DESCRIPTION
FUNCTION xDx xCLK xOE xOx xOE Three-State Output Enable Inputs (Active LOW)
High-Z X L H z XCLK Clock Inputs
X H H 4 xDx Data inputs
Load Regis- L T L L xOx Three-State Outputs
ter
H T L H GND Ground
L T H z Vee Power
H T H z
NOTE:

1. H = High Voltage Level

L = Low Voltage Level
X = Don't Care

Z = High Impedance
T = LOW-to-HIGH Transition
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CD74LPT16374

Absolute Maximum Ratings

Thermal Information

DClnputVoltage .....................ciues -0.5Vto 7.0V Thermal Resistance (Typical, Note 2) 6,4 (°C/W)
DCOutputCurrent..........cooviiiiiiiiinnnnennns 120mA TSSOPPACKAge . ... ..ovveveeeaenennnnn.s 94
. . SSOPPackage .........coovvvinviunninnnn 76

Operating Conditions Maximum Junctsilon Tomperature . . .. ....c.oievneeaiennn 150°C
Operating Temperature Range. ................. -40°C to 85°C Maximum Storage Tsmpera'ure Range .......... -65°C to 150°C
Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s)............. 300°C

Inputsand Vo Only. ...t -0.5Vto 7.0V (Lead Tips Only)
Supply Voltage to Ground Potential

Outputsand D/OOnly. ....................... -0.5V to 7.0V

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage lo the device. This is a stress only rating and operation

of the device at these or any other conditions above those

NOTE:

in the

2. 0,5 is measured with the component mounted on an evaluation PC board in free air.

P jonal sections of this specification is not implied.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vg = 2.7V 10 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Leve! 22 - 55 A
(Input Pins)
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 20 - 55 v
(/O Pins)
Input LOW Voltage ViL Guaranteed Logic LOW Level -0.5 . 0.8 \
(Input and I/O Pins)
Input HIGH Current hH Vee = Max Vin=5.5V - - +1 HA
(Input Pins)
Input HIGH Current %) Vee = Max Vin=Vce - - +1 HA
(/O Pins)
Input LOW Current i Ve = Max Vin=GND - - +1 uA
(Input Pins)
Input LOW Current he Vg = Max ViN=GND - - +1 pA
(/O Pins)
High Impedance lozH Vee = Max Vout =5.5V N - +1 A
Output Current
(Three-State Output oz | Ve =Max Vout = GND - - + pA
Pins)
Clamp Diode Voltage Vik Vee = Min, Iy = -18mA - -0.7 -1.2 \
Output HIGH Current looH |Vee =33V, ViN=Vyor V), Vo= 1.5V (Note 5) -36 -60 -110. mA
Output LOW Current lopL Vee =33V, ViN=V|Hor V., Vo = 1.5V (Note 5) 50 90 200 mA
Output HIGH Voltage VoH Ve =Min, Viy = Vg or Vi loH =-0.1mA Vee-0.2 - - v
loH = -3mA 24 3.0 - v
Vee=3.0V,ViN=Vigor Vi, loH = -8mA 24 3.0 - v
(Note 7)
loH = -24mA 2.0 - - v
Output LOW Voltage VoL Veg = Min, Viy=Vqor V)L loL=0.1mA - - 0.2 v
loL=16mA - 0.2 0.4 v
loL = 24mA - 0.3 0.5 v
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CD74LPT16374

Electrical Specifications (Continued)

(NOTE 3) (NOTE 4)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los Vge = Max (Note 5), Voyt = GND -60 -85 -240 mA
(Note 6)

Power Down Disable lors Vge =0V, Vi or Voyt 4.5V - - +100 HA
Input Hysteresis VH - 150 - mv
CAPACITANCE T = 25°C, f = {MHz
Input Capacitance CiN ViN=0V - 45 6 pF
(Note 8)
Output Capacitance Cour |Vour=0v - 5.5 8 pF
(Note 8)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lec Vee = Max ViN = GND - 0.1 10 HA
Supply Current orVoe ’
Quiescent Power Alge | Voo =Max Vin=Vcc - 0.6V - 2.0 30
Supply Current TTL (Note 9)
Inputs HIGH
Dynamic Power lccp Ve = Max, Outputs Open ViN=Vce - 50 75 iy
Supply Current xOE = GND VN = GND MHz
(Note 10) One Bit Toggling

50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open ViN=Vcc - 0.6V - 06 23 mA
Current (Note 12) f = 10MHz, 50% Duty Cycle Vin=GND

xOE = GND

One Bit Toggling

Ve = Max, Outputs Open Vin=Vcc - 0.6V - 21 4.7 mA

fi = 2.5MHz, 50% Duty Cycle | Vjn = GND (Note 11)

xOF = GND

16 Bits Toggling
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Switching Specifications Over Operating Range (Note 13)

CD74LPT16374 CD74LPT16374A
(NOTE 14)
TEST (NOTE 15) (NOTE 15)

PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
Propagation Delay tpLH, Cy = 50pF 2.0 7.0 20 6.5 ns
xCLKx to xOx tPHL R =500Q
Output Enable Time tpzH, 1.5 7.2 15 6.5 ns
xOE to xOx tpzL
Output Disable Time tpHZ, 1.5 7.2 1.5 5.5 ns
(Note 16) tprz
xOE to xOx
Setup Time HIGH or tsu 20 - 20 - ns
LOW, xDy to xCLK
Hold Time HIGH or LOW, tH 15 - 1.5 - ns
xDyx to xCLK
xCLK Pulse Width HIGH tw 7.0 - 5.0 - ns
or LOW
(Note 16)

Output Skew tsK(0) - 0.5 - 0.5 ns
(Note17)

NOTES:
3. For conditip‘ns shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

. Typical values are at Voc = 3.3V, 25°C ambient and maximum loading.
. Not rmore than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is guaranteed but not tested.

Vot = Ve - 0.6V at rated current.

. This parameter is determined by device characterization but is not production tested.

. Per TTL driven input; all other inputs at Vc or GND.

. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.

. Valués for these conditions are examples of the icc formula. These lirits are guaranteed but not tested.

- Ic = lQUIESCENT + lINPUTS + IDYNAMIC

Ic = Icc +Alce DHNT +Iccp (fcp/2 + fiNg)

1o = Quiescent Current

Alcc = Power Supply Current for a TTL High Input

Dy = Duty Cycle for TTL inputs High

Nt = Number of TTL Inputs at Dy

lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ngp = Number of Clock inputs at fop

f| = Input Frequency

Nj = Number of Inputs at f;

All currents are in milliamps and all frequencies are in megahertz.

. Propagation Delays and Enable/Disable times are with V¢ = 3.3V 0.3V, normal range. For V¢ = 2.7V, extended range, all Propaga-

tion Delays and Enable/Disable times should be degraded by 20%.

. See test circuit and wave forms.

. Minimum limits are guaranteed but not tested on Propagation Delays.

. This parameter is guaranteed but not production tested.

. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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CD74LPT16374

Test Circuits and Waveforms

SWITCH POSITION

TEST SWITCH
v tpLz, tpzL, Open Drain 6V
IN
PULSE
GENERATOR tpHz: tPzH GND
tPLH: tPHL Open
DEFINITIONS:
Cy = Load capacitance, includes jig and probe capacitance.
L. Rt = Termination resistance, should be equal to ZoyT of the
= Pulse Generator.
NOTE:
18. Pulse Generator for All Pulses: Rate < 1.0MMz; ZoyT < 50Q;
tr, t, < 2.5ns.
FIGURE 1. TEST CIRCUIT
— 3V
DATA INPUT @ — 1.5V
lsu —ov
—3V
TIMING INPUT ————— — 1.5V
ov
ASYNCHRONOUS REw | 3v
CONTROL sy Low-meg‘-h%\ré
PRESET, CLEAR, ETC. —ov
SYNCHR%P;Ogg;:%N‘E:gL mm — 3V
ESET, CLEAR, — 1.5V
CLOCK ENABLE, ETC. tsy th P HIGH-Lov;-Gillgg
e |
FIGURE 2. SETUP, HOLD, AND RELEASE TIMING FIGURE 3. PULSE WIDTH
ENABLE DISABLE av
e 3V
CONTROL INPUT C—_: 15V SAME PHASE 1.5V
INPUT TRANSITION : E
o ov
av 'PLH tPHL
OUTPUT ﬁ \ VoH
NORMALLY LOW 6V - v OUTPUT 15V
|l 4 §, Vo Vo
¥ toHL
OUTPUT 93V VOH J;lb ﬂL_ av
NORMALLY HIGH OPPOSITE PHASE 15V
ov INPUT TRANSITION :
——— oV
FIGURE 4. ENABLE AND DISABLE TIMING FIGURE 5. PROPAGATION DELAY
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@ Harrs  CD74LPT16501

December 1996 Fast CMOS 18-Bit Registered Transceiver
Features Description
« Advanced 0.6 micron CMOS Technology The CD74LPT16501 is an 18-bit registered bus transceiver
’ . - designed with D-type latches and flip-fiops to allow data flow
¢ Compatible with LCX™ Families of Products in transparent, latched, and clocked modes. The Output
« Supports 5V Tolerant Mixed Signal Mode Operation Enable (OEAB and OEBA), Latch Enable (LEAB and LEBA)
- Input Can Be 3V or 5V and Clock (CLKAB and CLKBA) inputs control the data flow
. Output Can Be 3V or Connected to 5V B in each direction. When LEAB is HIGH, the device operates
utput L-an Be 3V or Lonnec o us in transparent mode for A-to-B data flow. When LEAB is
« Advanced Low Power CMOS Operation LOW, the A data is latched if CLKAB is held at a HIGH or
. —_ LOW logic level. The A bus data is stored in the latch/flip-
* Excellent Output Drive Capability: flop on the LOW-to-HIGH transition of CLKAB, if LEAB is
- Balanced Drives (24mA Sink and Source) LOW. OEAB performs the output enable function on the B
« Pin Compatible with Industry Standard port. Data fiow from B port to A port is similar using OEBA,
Double-Density Pinouts LEBA and CLKBA. This high-speed, low power device offers
a flow-through organization for ease of board layout.
Low Ground Bounce Outputs
) P The CD74LPT16501 can be driven from either 3.3V or 5.0V
s Hysteresis on All Inputs devices allowing this device to be used as a transiator in a
¢ Multiple Center Pin and Distributed Voc/GND Pins mixed 3.3V/5.0V system.
Minimizing Switching Noise
Ordering Information
TEMP.
RANGE PKG.
PART NUMBER (°c) PACKAGE NO.
CD74LPT16501AMT | -401t0 85 |56 Ld TSSOP | M56.240-P
CD74LPT16501ASM | -40to 85 |56 Ld SSOP | M56.300-P
CD74LPT16501MT -40 to 85 | 56 Ld TSSOP | M56.240-P
CD74LPT16501SM -40 10 85 |56 Ld SSOP | M56.300-P
NOTE: When ordering, use the entire part number. Add the suffix 96
to obtain the variant in the tape and reel.
|
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 4208.1

Copyright © Haris Corporation 1996
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CD74LPT16501

Pinout

Ats

GND

LEBA

CD74LPT16501
(SSOP, TSSOP)
TOP VIEW

U

GND
CLKAB
Bo
GND
By
B2
Vee
B3
By
Bg
GND
Bg
By
Bg
Bg
B1o
Byy
GND
B2
B3
Byg
Vee
B1s
B1g
GND
Byr
CLKBA
GND
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CD74LPT16501

Functional Block Diagram

oeAs _>
cuan >
>
oeBK .ap_
cLxas _D ‘
o P> ] |

A ' D »{D &

-
TO 17 OTHER CHANNELS

TRUTH TABLE (NOTES 1, 4)

INPUTS OUTPUTS
OEAB LEAB CLKAB Ax By
L X X X 4
H H X L L
H H X H H
H L T L L
H L T H H
H L L X B (Note 2)
H L H X B (Note 3)

NOTES:
1. A-to-B data flow is shown. B-to-A data flow is similar but uses OEBA, LEBA, and CLKBA.
2. Output level before the indicated steady-state input conditions were established.

3. Output level before the indicated steady-state input conditions were established, provided that
CLKAB was HIGH before LEAB went LOW.
4. H = High Voltage Level
L = Low Voltage Level
Z = High Impedance
T = LOW-to-HIGH Transition
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CD74LPT16501

Pin Descriptions

PIN NAME DESCRIPTION
OEAB A-to-B Output Enable Input
OEBA B-to-A Output Enable Input (Active LOW)
LEAB A-to-B Latch Enable Input
LEBA B-to-A Latch Enable Input
CLKAB A-to-B Clock Input
CLKBA B-to-A Clock Input
Ax A-to-B Data Inputs or B-to-A
Three-State Outputs

By B-to-A Data Inputs or A-to-B
Three-State Outputs

GND Ground

Vee Power
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CD74LPT16501

Absolute Maximum Ratings

DClnputVoltage ..............covvvviiiit... -0.5V to 7.0V
DCOutputCurrent. ...t 120mA
Operating Conditions
Operating Temperature Range . . . ............... -40°C to 85°C
Supply Voltage to Ground Potential

Inputsand Voo Only. ..o -0.5Vto 7.0V
Supply Voltage to Ground Potential

Outputs and D/OOnly. . ......oovvii i, -0.5V to 7.0V

Thermal Information

Thermal Resistance (Typical, Note 5) 844 (°C/W)
TSSOP Package . ... ....covivevennnenennnnn 85
SSOPPACKAge . ... oovevvineinin e 70

Maximum Junction Temperature . . .. ............ovvuv.. 150°C

Maximum Storage Temperature Range .......... -65°C to 150°C

Maximum Lead Temperature (Soldering 10s). ............ 300°C

(Lead Tips Only)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

5. 65 is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

3-37

(NOTE 6) (NOTE 7)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vg = 2.7V to 3.6V
Input HIGH Voltage Vi4 Guaranteed Logic HIGH Level 22 - 5.5 \
(Input Pins)
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - 5.5 \ -
(/0 Pins) a
-l
Input LOW Voltage viL Guaranteed Logic LOW Level -0.5 - 0.8 v >
(Input and /O Pins) g
Input HIGH Current 119} Ve = Max ViN=5.5V - - +1 pA
(Input Pins)
Input HIGH Current H Vee = Max Vin=Vece = - +1 HA
(1/O Pins)
Input LOW Current i Ve = Max Vin = GND - = +1 A
(Input Pins)
Input LOW Current 'R Vee = Max ViN=GND - - +1 pA
(I/O Pins)
High Impedance lozH Vee = Max Vout =5.5V - = +1 HA
Qutput Current
(Three-State Output | lozr | Voc=Max Vout =GND - - # KA
Pins)
Clamp Diode Voltage ViK Vee = Min, Iy = -18mA - -0.7 -1.2 \
Output HIGH Current lobH Voo =33V, ViN= Vg or V), Vo = 1.5V (Note 8) -36 -60 -110 mA
Output LOW Current lopbL Vo =3.3V, Viy = Vg or Vi, Vo = 1.5V (Note 8) 50 90 200 mA
Output HIGH Voltage VoH Veg = Min, Viy = Viyor Vv, foH=-0.1mA Ve -0.2 - - \
IoH = -3mA 24 3.0 - v
Ve =3.0V, Vin= V| or Vi loH = -8mA 24 3.0 - v
(Note 10)
IoH = -24mA 2.0 - - v
Output LOW Voltage VoL Vg =Min, Viy=VigorV_ loL=0.1mA - - 0.2 A
loL = 16mA - 0.2 0.4 v
loL = 24mA - 0.3 0.5 v
Short Circuit Current los Ve = Max (Note 8), Voyt = GND -60 -85 -240 mA
(Note 9)
Power Down Disable loFe Vee =0V, Vi or Voyr 4.5V - - +100 uA



CD74LPT16501

Electrical Specifications (Continued)

(NOTE 6) (NOTE 7)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Input Hysteresis VH ) - 150 - mV
CAPACITANCE Tp, = 25°C, f = 1MHz
Input Capacitance CiN ViN =0V - 45 6 pF
(Note 11)

Output Capacitance Coutr [|Vour=ov - 55 8 pF
(Note 11)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Vce = Max Vin=GND - 0.1 10 uA
Supply Current orVee
Quiescent Power Alcc Vee = Max ViN=Vge - 0.6V - 2.0 30 A
Supply Current TTL (Note 12)
Inputs HIGH
Dynamic Power lccp | Vec = Max, Outputs Open ViIN=Vce - 50 75 .y
Supply Current OEAB = OEBA=Vggor GND |Vin=GND MHz
(Note 13) One Bit Toggling

50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open ViN=Vce - 0.6V - 0.6 23 mA
Current (Note 15) fcp = 10MHz (CLKAB), ViN=GND

50% Duty Cycle

OEAB = OEBA = Vg

LEAB = GND, f| = 5SMHz

One Bit Toggling

50% Duty Cycle

Ve = Max, Outputs Open ViN=Vcc- 0.6V - 21 4.7 mA

fcp = 10MHz (CLKAB), Vin = GND (Note 14)

50% Duty Cycle

OEAB = OEBA = V¢

LEAB = GND, f; = 2.5MHz

Eightteen Bits Toggling

50% Duty Cycle

Switching Specifications Over Operating Range (Note 16)

CD74LPT16501 CD74LPT16501A
(NOTE 17) D H 0
TEST (NOTE 18) (NOTE 18)
PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS

CLKAB or CLKBA frequency tMAX Cy = 50pF - 100 - 150 ns

Ry =500
Propagation Delay tpLH, Cp =50pF 1.5 6.5 1.5 5.1 ns
Ax to By or By to Ax tPHL Ry =500Q )
Propagation Delay tpLH, Cy = 50pF 1.5 75 1.5 5.6 ns
LEBA to Ay, LEAB to Bx tPHL R =500Q
Propagation Delay tpH, Cy = 50pF 15 8.0 1.5 5.6 ns
CLKBA to Ay, teHL Ry =500Q -
CLKAB to By
Output Enable Time tpzH, Cy = 50pF 15 8.0 1.5 6.0 ns
OEBA to Ay, tpzLL Ry =500Q
OEAB to Bx
Output Disable Time tpHz Cy = 50pF 1.5 75 1.5 5.6 ns
(Note 19) tpLz R = 500Q
OEBA to Ax, OEAB to Bx
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CD74LPT16501

Switching Specifications Over Operating Range (Note 16) (Continued)

CD74LPT1 CD74LPT16501A
(NOTE 17) 4LPT16501 4 65
TEST (NOTE 18) (NOTE 18)
PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS

Setup Time HIGH or LOW tsu Cy = 50pF 4.0 - 3.0 B ns
AX to CLKAB, RL =500Q

By to CLKBA

Hold Time HIGH or LOW ty Cy = 50pF 0 - 0 - ns
Ax to CLKAB, RL = 500Q

By to CLKBA

Setup Time HIGH or LOW, tsu Cy = 50pF 4.0 - 3.0 - ns
Ax to LEAB, By to LEBA, R = 500Q

Clock HIGH

Setup Time HIGH or LOW, tsu CL = 50pF 1.5 - 15 . ns
Ax to LEAB, By to LEBA, RL =500Q

Clock LOW

Hold Time HIGH or LOW, tH Cy = 50pF 1.5 - 1.5 - ns
Ax to LEAB, Bx to LEBA Ry =500Q

LEAB or LEBA Pulse Width tw Cy = 50pF 3.0 - 3.0 - ns
HIGH (Note 19) R = 500Q

CLKAB or CLKBA Pulse Width tw Cy = 50pF 3.0 - 3.0 - ns
HIGH or LOW R = 500Q

(Note 19)

Output Skew (Note 20) tsk(0) C = 50pF - 0.5 - 0.5 ns

RL = 500Q

NOTES:

6. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

7.
8.
9.
10.
1.
12.
13.
14
15.

16.

17.
18.
19.
20.

Typical values are at Vgg = 3.3V, 25°C ambient and maximum loading, except as noted.

Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
This parameter is guaranteed but not tested.

VoH = Vg - 0.6V at rated current.

This parameter is determined by device characterization but is not production tested.

Per TTL driven input; all other inputs at Vg or GND.

This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.

Values for these conditions are examples of the icc formula. These limits are guaranteed but not tested.

Ic = lQuIESCENT + lINpUTS + IDYNAMIC

lc=lcc + Al DNt + Iccp (fep/2 +1iNy)

lgc = Quiescent Current

Algc = Power Supply Current for a TTL High Input

Dy = Duty Cycle for TTL Inputs High

Nt = Number of TTL Inputs at Dy

Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)

fop = Clock Frequency for Register Devices (Zero for Non-Register Devices)

f = Input Frequency

N; = Number of Inputs at f;

All currents are in milliamps and all frequencies are in megahertz.

Propagation Delays and Enable/Disable times are with Ve = 3.3V +0.3V, normal range. For Vgc = 2.7V, extended range, all Propaga-
tion Delays and Enable/Disable times should be degraded by 20%.

See test circuit and wave forms.

Minimum limits are guaranteed but not tested on Propagation Delays.

This parameter is guaranteed but not production tested.

Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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CD74LPT16501

Test Circuits and Waveforms

SWITCH POSITION
TEST SWITCH
ez, tpzL, Open Drain 6V
PULSE
GENERATOR teHZ, tPzH GND
tPLH: tPHL Open
DEFINITIONS:
C_ = Load capacitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to Zgyt of the
Pulse Generator.
NOTE:
21. Pulse Generator for All Pulses: Rate < 1.0MHz; Zoyr < 50Q;
t, t, < 2.5ns.
FIGURE 1. TEST CIRCUIT
— 3V
DATA INPUT — 1.5V
tsy H —ov
|
3V
TIMING INPUT e — 1.5V
—0oV
'REM |
ASYNCHRONOUS v - HIGH-
CONTROL — 15V LOW. HngULL%vEI 15V
PRESET, CLEAR, ETC. ov tw
B TR =
) y — 1.5V
CLOCK ENABLE, ETC. tsu | W —ov “'G“"-O"";l’,‘l'_gg 15V
<

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING FIGURE 3. PULSE WIDTH

ENABLE DISABLE
3v av
CONTROL INPUT 1.5V SAME PHASE
; ﬂ 5 INPUT TRANSITION 1.5V
| ov ov
tpzL i tpLz tpLu tpHL
3v -} ——
kA 15V
NORMALLY LOW : T OuTPUT
| 9 3, Vo
tpzH | tPHZ
OUTPUT  SWITCH o3V Vou
NORMALLY HIGH GND 1.5V OPPOSITE PHASE
—ov ov INPUT TRANSITION

FIGURE 4. ENABLE AND DISABLE TIMING FIGURE 5. PROPAGATION DELAY
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HARRIS

SEMICONDUCTOR

December 1996

CD74LPT16543

Fast CMOS 16-Bit Latched Transceiver

Features
¢ Compatible with LCX™ Families of Products

- Input Can Be 3V or 5V

- Output Can Be 3V or Connected to 5V Bus
Advanced Low Power CMOS Operation
Excellent Output Drive Capability:

- Balanced Drives (24mA Sink and Source)
Pin Compatible with Industry Standard
Double-Density Pinouts

¢ Low Ground Bounce Outputs

Hysteresis on All Inputs

Minimizing Switching Noise

¢ Supports 5V Tolerant Mixed Signal Mode Operation

Muitiple Center Pin and Distributed Vo c/GND Pins - change the A inputs. With xCEAB and xOEAB both LOW,

Description

Harris CD74LPT16543 is produced in an advanced 0.6
micron CMOS technology, achieving industry leading speed
grades.

The CD74LPT16543 are 16-bit latched transceivers orga-
nized with 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 (xCEAB) input must be
LOW in order to enter data from xAx or to take data from
xBx, as indicated in the Truth Table. With xCEAB LOW, a
LOW signal makes the A-to-B latches transparent; a subse-
quent LOW-to-HIGH transition of the xLEAB signal puts the
A latches in the storage mode and their outputs no longer

the 3-state B output buffers are active and reflect the data
present at the output of the A latches. Control of data from B

Pinout to A is similar, but uses the xCEAB, xLEAB, and xOEAB
CD74LPT16543 (SSOP, TSSOP) inputs.
TOP VIEW . .
The CD74LPT16543 can be driven from either 3.3V or 5.0V
A\ devices allowing this device to be used as a translator in a
10EA 10EBA mixed 3.3/5.0V system.
1LEAB 1LEBA
1CEAB {CEBA Ordering Information
GND GND p——
B X
th 1= RANGE PKG.
1A 184 PART NUMBER °c) PACKAGE NO.
Vee Vee
1Az 1B2 CD74LPT16543AMT -40 to 85 |56 Ld TSSOP | M56.240-P
1A3 1B3 CD74LPT16543ASM -40 to 85 | 56 Ld SSOP M56.300-P
B
- = CD74LPT16543CMT | -40t0 85 |56 Ld TSSOP |Ms6.240-P
GND GND
1Ag 1Bs CD74LPT16543CSM | -401085 |56 Ld SSOP | M56.300-P
1R 1Bs CD74LPT16543MT -401085 |56 Ld TSSOP | M56.240-P
1A7 1B7
CD74LPT16543SM -40 o 85 |56 Ld SSOP M56.300-P
2Ag 2Bo
2A1 2B¢ NOTE: When ordering, use the entire part number. Add the suffix 96
287 2B2 to obtain the variant in the tape and reel.
GND GND
2A3 2B3
2A4 2B4
2As 2Bs
Vee Vee
2Ag 2B
2A7 2B7
GND GND
2CEAB 2CEBA
JLEAB JLEBA
20EAB 2OEBA
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 4209.2
Copyright © Harris Corporation 1996
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CD74LPT16543

Functional Block Diagram

1OEBA 20EBA
+CEBA 2CEBA
4LEBA JLEBA
1OEAB 20EAB
4CEAB 2CEAB
1LEAB 2LEAB
I i ( cle j' C |~
1A0 2A0
N D 1Bo N D +—>2Bg
iC i | [ o %
D L”° D L7
TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS
TRUTH TABLE (NOTES 1, 3) Pin Descripﬁons
LATCH OUTPUT PIN NAME DESCRIPTION
INPUTS STATUS BUFFERS
xOEAB A-to-B Output Enable input (Active LOW)
XxCEAB | xLEAB | xOEAB | xAx TO xBx xBx
XOEBA B-to-A Output Enable Input (Active LOW)
H X X Storing High Z
XxCEAB A-to-B Enable Input (Active LOW)
X H X Storing X
xCEBA B-to-A Enable Input (Active LOW)
X X H X High Z
xLEAB A-to-B Latch Enable Input (Active LOW)
L L L Transparent Current A
Inputs xLEBA B-to-A Latch Enable Input (Active LOW)
L H L Storing Previous A xAx A-to-B Data Inputs or B-to-A Three-State Out-
Inputs puts
Note 2]
(Note 2) xBx B-to-A Data Inputs or A -to-B Three-State Out-
NOTES: puts
1. A-to-B data flow is shown. B-to-A flow control is the same except GND Ground
using xCEBA, xLEBA, and xOEBA.
2, Before xLEAB LOW-to-HIGH Transition Vee Power

3. H = High Voltage Level
L = Low Voltage Level
X = Don'’t Care or lrrelevant
Z = High Impedance
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Absolute Maximum Ratings Thermal Information
DClnputVoltage .............. ..ot -0.5V 10 7.0V Thermal Resistance (Typical, Note 4) 64 (°C/W)
DCOutputCurrent ............. oo 120mA TSSOP Package . . ..o vvveeeeireennaeianns 85
. . SSOPPackage .............ovvvininninnnnn 70

Oper.atmg Conditions o o Maximum Junction Temperature. . ..................... 150°C
Operating Temperature Range. ................. -40°C1t085°C  Maximum Storage Temperature Range .. ........ -65°C to 150°C
Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s)............. 300°C

Inputsand Vo Only. . ..., -0.5V to 7.0V (Lead Tips Only)
Supply Voltage to Ground Potential

Outputs and D/OOnly. ... ...t -0.5V fo 7.0V

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:
4. 6,5 is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 5) (NOTE 6)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vo = 2.7V to 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.2 - 55 Vv
(Input Pins)
Input HIGH Voltage Vin Guaranteed Logic HIGH Level 2.0 - 5.5 \ 'n-.
(/O Pins) -l
>
Input LOW Voltage ViL Guaranteed Logic LOW Level -0.5 - 0.8 v ()}
(Input and /O Pins) g
Input HIGH Current liH Vee = Max ViN=5.5V - - +1 HA
(Input Pins) e
Input HIGH Current i Ve = Max Vin=Vce - - +1 nA
(/O Pins)
Input LOW Current e Vee = Max ViN=GND - - +1 HA
(Input Pins)
Input LOW Current i, Vce = Max Vin=GND - - +1 pA
(/0 Pins)
High Impedance lozH Vee = Max Vouyt =5.5V - - +1 HA
Output Current
(Three-State Output lozL  |Vecc=Max Vourt = GND - - H pA
Pins)
Clamp Diode Voltage Vik Vee = Min, Iy = -18mA - -0.7 -1.2 \
Output HIGH Current | lopy | Voe = 3.3V, Vin = Vi or V), Vo = 1.5V (Note 7) -36 -60 -110 mA
Output LOW Current lop. |Vec=33V,Vin=VjqorVy, Vo=1.5V (Note 7) 50 90 200 mA
Output HIGH Voltage VOoH Vee =Min, ViN=ViH or Vi loH = -0.1mA Vee - 0.2 - - \
loH = -3mA 24 3.0 - \
Vec=3.0V,ViN=Viqor Vi, loH = -8mA 24 3.0 - Vv
(Note 9)
IoH = -24mA 2.0 - - v
Output LOW Voltage VoL Vee =Min, ViN=Vjy or Vi loL=0.1mA - - 0.2 v
loL=16mA - 0.2 0.4 \
loL = 24mA - 0.3 0.5 v
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Electrical Specifications (Continued)

xOE = GND
16 Bits Toggling

(NOTE 5) (NOTE 6)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los Ve = Max (Note 7), Vout = GND -60 -85 -240 mA
(Note 8)

Power Down Disable loFF Vce =0V, Vi or Voyt 4.5V - - 1100 HA
Input Hysteresis VH - 150 - mV
CAPACITANCE Tp = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V - 45 6 pF
(Note 10)
Output Capacitance Coutr [Vour=o0Vv - 5.5 8 pF
(Note 10)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lec Vce = Max ViN=GND - 0.1 10 pA
Supply Current orVee
Quiescent Power Alcc Vee = Max ViN=Vgg - 0.6V - 2.0 30
Supply Current TTL (Note 11)
Inputs HIGH
Dynamic Power lccp Ve = Max, Outputs Open Vin=Vcc - 50 75 A/
Supply Current xOE = GND Vin=GND MHz
(Note 12) One Bit Toggling
50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open Vin=Vgg - 0.6V - 0.6 23 mA
Current (Note 14) fi = 10MHz, 50% Duty Cycle Vin=GND
xOE = GND
One Bit Toggling
Ve = Max, Outputs Open ViN=Vcc - 0.6V - 241 47 mA
f; = 2.5MHz, 50% Duty Cycle Vin =GND (Note 13)
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Switching Specifications Over Operating Range (Note 15)

CD74LPT16543 CD74LPT16543A CD74LPT16543C
(NOTE 16)
TEST (NOTE 17) (NOTE 17) (NOTE 17) UNIT
PARAMETER |SYMBOL | CONDITIONS| MIN MAX MIN MAX MIN MAX s
Propagation Delay tPLH, Cp = 50pF 25 8.5 25 6.5 25 5.3 ns
Transparent Mode tPHL Ry = 500Q
xAx to xByx or
xBx to XAx
Propagation Delay tpLH, 25 125 2.5 8.0 25 7.0 ns
xCEBA to xAx tPHL
xLEAB to xBx
Output Enable Time | tpzy, 20 12.0 2.0 9.0 20 8.0 ns
XxOEBA or xOEAB tpzL
to xAx or xBx
Output Disable tpHz, 20 9.0 20 75 20 8.5 ns
Time (Note 18) tpLz
XOEBA or xOEAB
to xAx or xBx
Setup Time HIGH or tsu 3.0 - 20 - 2.0 - ns
LOW, xAx or xBx to
xLEAB or xLEBA
-
Hold Time HIGHOr | ty 20 - 20 - 20 - ns &
LOW, xAx or xBx to >
XLEAB or x[EBA @
XLEAB or xLEBA tw 5.0 - 5.0 - 5.0 - ns
Pulse Width LOW
Output Skew tsk(0) - 0.5 - 0.5 - 0.5 ns
(Note 19)
NOTES:

5. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

6. Typical values are at Vg = 3.3V, 25°C ambient and maximum loading.

7. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
8. This parameter is guaranteed but not tested.
9. VoH = Vg - 0.6V at rated current.
10. This parameter is determined by device characterization but is not production tested.
11. Per TTL driven input; all other inputs at Vg or GND.

12. This parameter is not directly testabie, but is derived for use in Total Power Supply Calculations.

13. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.

14. lc = lauiescent + INPuTS + IDYNAMIC
Ic = lcc + Algc DHNT + Igep (fop/2 + i)
Icc = Quiescent Current
Algc = Power Supply Current for a TTL High Input
Dy = Duty Cycle for TTL Inputs High
Nt = Number of TTL Inputs at Dy
Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fop
f = Input Frequency
N; = Number of Inputs at f,
All currents are in milliamps and all frequencies are in megahertz.

15. Propagation Delays and Enable/Disable times are with Vg = 3.3V 0.3V, normal range. For Vg = 2.7V, extended range, all Propaga-
tion Delays and Enable/Disabie times should be degraded by 20%.

16. See test circuit and wave forms.

17. Minimum limits are guaranteed but not tested on Propagation Delays.

18. This parameter is guaranteed but not production tested.

19. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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Test Circuits and Waveforms

PULSE
GENERATOR

NOTE:

20. Pulse Generator for All Pulses: Rate < 1.0MHz; ZoyT < 50Q;
t, t, < 2.5ns,

FIGURE 1. TEST CIRCUIT

—3v
DATA INPUT — 1.5V

tsy ! M —ov

. —3v
TIMING INPUT — 1.5V

-— OV

tREM [

ASYNCHRONOUS —3V
CONTROL — 1.5V

PRESET, CLEAR, ETC. -0V

SYNCHRONOUS CONTROL G — 3V
PRESET, CLEAR, — 15V
CLOCK ENABLE, ETC. tsu tH —ov
|

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING

ENABLE DISABLE
3v
CONTROL INPUT 1.5v
- 4 ov
tpzL | tpLz
OUTPUT i
NORMALLY LOW 1.5V %
¥ ‘ VoL
'qu| tPHz v
'OH
ourput  swirch /o 237
NORMALLY HIGH :
—ov ov

FIGURE 4. ENABLE AND DISABLE TIMING

SWITCH POSITION

TEST SWITCH
tpLz, tpz, Open Drain 6V
tpHZ, tPzH GND
tPLR: tPHL Open
DEFINITIONS:

C\_ = Load capacitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to Zoyt of the
Pulse Generator.

LOW-HIGH-LOW
PULSE 15V
HIGH-LOW-HIGH
PULSE 1.5V

FIGURE 3. PULSE WIDTH

—— 3V
SAME PHASE [ S 15V
weurTRANSITON __ /| N .
ov
tPLH tPHL
T N o
OuTPUT — 15V
} Vou
lpn toHL
— 3V
OPPOSITE PHASE \ 1.5V
INPUT TRANSITION i

ov

FIGURE 5. PROPAGATION DELAY
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December 1996

HARRIS

SEMICONDUCTOR

CD74LPT16646

Fast CMOS 3.3V 16-Bit Registered Transceiver

Features

Compatible with LCX™ Families of Products
Supports 5V Tolerant Mixed Signal Mode Operation
Input Can Be 3V or 5V

Output Can Be 3V or Connected to 5V Bus
Advanced Low Power CMOS Operation

Excellent Output Drive Capability

- Balanced Drives (24mA Sink and Source)

Pin Compatible with Industry Standard
Double-Density Pinouts

Low Ground Bounce Outputs
Hysteresis on All Inputs

Muitiple Center Pin and Distributed Vcc/GND Pins
Minimizing Switching Noise

Pinout
CD74LPT16646 (SSOP, TSSOP)
TOP VIEW
4DIR b [56] O
1CLKAB 55 ;cLkBA
1SAB [54] 1sBA
GND 53] GND
1A1 52] 18
1A2 E 182
Vee 50] vec
1A3 [45] 183
1A4 [48] 184
1As [47) 185
GND [45] GND
1Ag [45] 1Bg
1A7 [44] 1B,
1Ag [43] 1Bg
2A1 [42] 28,
2A2 %’ 2B2
2A3 40] 2B3
GND 35 GND
2A4 E 284
2As5 % 2Bs
FLY 36| 2Bg
Vee 38 vee
2A7 E 2B7
2Ag 33 2Bs
GND 32 anp
2SAB 3] 2sBA
2CLKAB [30] 2CLKBA
2DIR 2] .0

Description

Harris Semiconductor's CD74LPT16646 is produced in an
advanced 0.6 micron CMOS technology, achieving industry
leading speed grades.

The CD74LPT16646 is a 16-bit registered transceiver orga-
nized as two independent 8-bit bus transceivers designed
with three-state D-type flip-flops and control circuitry
arranged for multiplexed transmission of data directly from
the data bus or from the internal storage registers. Each 8-bit
transceiver utilizes the enable control (xXOE) and direction
pins (xDIR) to control the transceiver functions. The Select
(xSAB and xSBA) control pins are used to select either real-
time or stored data transfer. The circuitry used for select con-
trol will eliminate the typical decoding glitch that occurs in a
multiplexer during the transition between real-time and
stored data. A low input level selects real-time data and a
high selects stored data.

The CD74LPT16646 can be driven from either 3.3V or 5.0V
devices allowing this device to be used as a translator in a
mixed 3.3/5.0V system.

Ordering Information

TEMP, PKG.
PART NUMBER |RANGE (°C)] PACKAGE NO.
CD74LPT16646AMT | -40to85 |56 Ld TSSOP |M56.240-P
CD74LPT16646ASM -40t0 85 |56 Ld SSOP |M56.300-P
CD74LPT16646MT. -40t0 85 |56 Ld TSSOP |M56.240-P
CD74LPT166465M -40t0 85 |56 Ld SSOP  |M56.300-P

NOTE: When ordering, use the entire part number. Add the suffix 96
to obtain the varient in the tape and reel.

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.

Copyright © Harris Corporation 1996

3-47

File Number 4210.1

3.3VLPT H
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Functional Block Diagram

10E 20E:
4DIR | 20IR I
1CLKBA —D: 2CLKBA —D:
1SBA 2SBA
1SAB 2SAB
{CLKAB B REG ZCLKAB-% B REG
D D
— | '44 | '4‘
C<PT14 ’_ ¢4
e n
NN 1B . 2Bo
| g V11N | l
1Ag 2Rge>
A REG A REG pes
> H>e > H>
p1—aDC q C
A N A 'y
TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS
TRUTH TABLE (NOTE 2)
(Note 1)
INPUTS DATA /O
FUNCTION xOE xDIR xCLKAB | xCLKBA xSAB xSBA xAx xBx
Isolation H X HorlL HorL X X Input Input
Store A and B Data H X ) ) X X
Real Time B Data to A Bus L L X X X L Output Input
Stored B Data to A Bus L L X HorL X H
Real Time A Data to B Bus L H X X L X Input Output
Stored A Data to B Bus L H HorL X H X

NOTES:

1. The data output functions may be enabled or disabled by various signals at the xOE or xDIR inputs. Data input functions are always en-
abled, i.e., data at the bus pins will be stored on every LOW-to-HIGH transition on the clock inputs.

2. H = High Voltage Level
L = Low Voltage Level
X =Don't Care

T = LOW-to-HIGH transition




CD74LPT16646

r=31p™=n9
vt
o
ton
AIEHN BUS
NI LI} ¥ B
o
o
toate
o
Camdl bod
h—v—d
xDIR xOF yCLKAB xCLKBA yxSAB xSBA
L oL b 4 X X L

FIGURE 1. REAL-TIME TRANSFERBUS B TO A

rF=gtip=qn
[ |
LI N B |
oy |
] .

BUS ' T BUS
A ' B
(LA
1 L.t 1
Il:ll
[ B I R }
feainoa
W—l
xDIR xOE xCLKAB xCLKBA xSAB yxSBA
H L t X X X
L L X L X X
X H + + X X

FIGURE 3. STORAGE FROM A AND/OR B
NOTE:
3. Cannot transfer data to A bus and B bus simultaneously.

BUS BUS

A T V) B
] ]
1 ]
1 ]
1 ]
bmd! bad
v

xDIR xOE xCLKAB yCLKBA xSAB xSBA
H L X X L X

FIGURE 2. REAL-TIME TRANSFER BUS ATO B

(NOTE 3) v
xDIR ~ yOE xCLKAB xCLKBA xSAB xSBA
L L X HorL X H
H L Horlk X H X

FIGURE 4. TRANSFER STORES DATA TO A AND/OR B

Pin Descriptions
PIN NAME DESCRIPTION
xOE, xDIR Output Enable Inputs (Active LOW)

XCLKAB, xCLKBA

Clock Puise Inputs

xSAB, xSBA Output Data Source Select Inputs
XAX Data Register A Inputs
Data Register B Outputs
xBx Data Register B Inputs
Data Register A Outputs
GND Ground
Vee Power
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Absolute Maximum Ratings

DC InputVoltage ...............
DC OutputCurrent . .............

Operating Conditions

Operating Temperature Range. . . ..

Supply Voltage to Ground Potential
Inputs and Vg Only. ..........

Supply Voltage to Ground Potential
Outputs and D/OOnly. .........

Thermal Information

.............. -0.5V to 7.0V

.............. -0.5V1t0o 7.0V Thermal Resistance (Typical, Note 4)
................... 120mA TSSOP Package
SSOP Package
Maximum Junction Temperature
............. -40°C1085°C  Maximum Storage Temperature Range
Maximum Lead Temperature (Soldering 10s)

.............. -0.5Vto 7.0V (Lead Tips Only)

CAUTION: Stresses above those listed in “Absolute Maximum Ralings” may cause permanent damage to the device. This is a stress only rating and operation

of the device at these or any other conditions above those d in the op

NOTE:

4. 9, is measured with the component mounted on an evaluation PC board in free air.

of this specification is not implied.

Electrical Specifications

(NOTE 5) (NOTE 6)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vg = 2.7V to 3.6V
Input HIGH Voltage VIH Guaranteed Logic HIGH Level 22 - 55 ]
(Input Pins)
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - 55 v
(/O Pins)
Input LOW Voltage Vie Guaranteed Logic LOW Level -0.5 - 0.8 Vv
(Input and I/O Pins)
Input HIGH Current hH Ve = Max VIN=5.5V - - +1 MA
(Input Pins)
Input HIGH Current H Ve = Max Vin=Vce - - 1 pA
(/O Pins)
Input LOW Current e Vee = Max Vin=GND - - +1 pA
(Input Pins)
Input LOW Current I Vee = Max Vin=GND - - 1 A
(/O Pins)
High Impedance lozH Vee = Max Vout =5.5V - - +1 pA
Output Current
(Three-State Output lozL | Vece =Max Vout = GND - - + HA
Pins)
Clamp Diode Voltage Vik Vee = Min, )y = -18mA - -0.7 -1.2 \
Output HIGH Current looH }Vec=33V,V|N=VHor V|, Vo= 1.5V (Note 7) -36 -60 -110 mA
Output LOW Current lopL Voo =33V, ViN=Vyor Vi, Vo = 1.5V (Note 7) 50 20 200 mA
Output HIGH Voitage VoH Voo =Min, Viy=Vjyor V)L loH =-0.1mA Vee-0.2 - -
low = -3mA 24 3.0 - \
Vee=3.0V,V|y=V)gor VL loH = -BmA 2.4 3.0 - \
{Note 9)
loH = -24mA 20 - - \
Output LOW Voltage VoL Vg =Min, Viy = Vg or V) loL =0.1mA - - 0.2 v
loL = 16mA - 0.2 0.4 v
loL = 24mA - 0.3 05 v
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Electrical Specifications (Continued)

(NOTE 5) (NOTE 6)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los Ve = Max (Note 7), Voyt = GND -60 -85 -240 mA
(Note 8)

Power Down Disable loFF Vgg = 0V, V) or Voyt $4.5V - - +100 pA
Input Hysteresis VH - 150 - mV
CAPACITANCE Ty = 25°C, f = 1MHz
Input Capacitance Cin Vin=0V - 45 6 pF
(Note 10)
Output Capacitance Cout |Vour=0V - 55 8 pF
(Note 10)
POWER SUPPLY SPECIFICATIONS
Quiescent Power Icc Vee = Max Vin=GND - 0.1 10
Supply Current orVee
Quiescent Power Alge Vge = Max VIN=Vcc - 0.6V - 2.0 30 pA
Supply Current TTL (Note 11)
Inputs HIGH
Dynamic Power lccp Vee = Max, Outputs Open Vin=Vce - 50 75 HA/
Supply Current xOE = GND Vin = GND MHz
(Note 12) One Bit Toggling
50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open ViN=Vce - 0.6V - 0.6 23 mA
Current (Note 14) fi = 10MHz, 50% Duty Cycle Vin=GND
xOE = GND
One Bit Toggling
Ve = Max, Outputs Open ViN=Vcc - 0.6V - 21 4.7 mA
fj = 2.5MHz, 50% Duty Cycle Vin=GND (Note 13)
xOE = GND
16 Bits Toggling
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Switching Specifications Over Operating Range (Note 15)

(NOTE 16) CD74LPT16646 CD74LPT16646A
TEST (NOTE 17) (NOTE 17)

PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX UNITS
Propagation Delay tPLH, C =50pF 20 9.0 2.0 6.3 ns
Bus to Bus tPHL Ry = 500Q
Output Enable Time tpzH, 2.0 14.0 2.0 9.8 ns
xPIR or xOE to Bus tpzL
Output Disable Time tPHZ, 2.0 9.0 2.0 6.3 ns
(Note 18) tpLz
XDIR or xOE to Bus
Propagation Delay tPLH, 2.0 9.0 20 6.3 ns
Clock to Bus tPHL
Propagation Delay tpLR, 2.0 11.0 2.0 7.7 ns
xSBA or xSAB to Bus tPHL
Setup Time HIGH or tsu 4.0 - 2.0 - ns
LOW, Bus to Clock
Hold Time HIGH or ty 20 - 15 - ns
LOW, Bus to Clock
Clock Pulse Width tw 6.0 - 5.0 - ns
HIGH or LOW (Note 18)

Output Skew (Note 19) tsK(0) - 0.5 - 0.5 ns
NOTES:

5. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
. Typical values are at Vog = 3.3V, 25°C ambient and maximum loading.

. This parameter is guaranteed but not tested.

6.
7. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
8.
9

. VoH = Vg - 0.6V at rated current.
10. This parameter is determined by device characterization but is not production tested.
11. Per TTL driven input; all other inputs at Vcg or GND.
12. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.

13. Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.

14. Ic = lquIESCENT + liINPuTS + IDYNAMIC

Ic =lcc + Alcc DHNT + Icep (fep/2 + fiN)

Icc = Quiescent Current (IccL,lccH and Iccz)
Algc = Power Supply Current for a TTL High Input
Dy = Duty Cycle for TTL inputs High
Nt = Number of TTL Inputs at Dy
Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)

fi = Input Frequency

N; = Number of Inputs at f;

All currents are in milliamps and all frequencies are in megahertz.

15. Propagation Delays and Enable/Disable times are with Vg = 3.3V 0.3V, normal range. For Vg = 2.7V, extended range, all Propaga-

tion Delays and Enable/Disable times should be degraded by 20%.
16. See test circuit and wave forms.
17. Minimum limits are guaranteed but not tested on Propagation Delays.
18. This parameter is guaranteed but not production tested.
19. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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Test Circuits and Waveforms

SWITCH POSITION
TEST SWITCH
tpLz, tpzL, Open Drain eV
PULSE
GENERATOR tPHz, tPzH GND
tPLH: tPHL Open
DEFINITIONS:
C = Load capacitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to Zot of the
Puise Generator.
NOTE:
20. Pulse Generator for All Pulses: Rate < 1.0MHz; Zoyt < 50Q;
tr, ty < 2.5ns.
FIGURE 5. TEST CIRCUIT
— 3V
DATA INPUT — 15V
tsy tH —ov
| at—ny
3v
TIMING INPUT s — 1.5V
— oV
s 'REM |
ASYNCHRONOUS —3v -
CONTROL — 15V LOW-HIGH-LOW 1.5V
PRESET, CLEAR, ETC. ov
SYNCHH%P;%%ET c%fg l:gL G — 3V .
5 y — 1.5V
CLOCK ENABLE, ETC. tsu | tn —ov HIGH'LOV::@: v
i |
FIGURE 6. SETUP, HOLD, AND RELEASE TIMING FIGURE 7. PULSE WIDTH
ENABLE DISABLE
3v av
CONTROL INP 1.5V SAME PHASE
ur s INPUT TRANSITION 1.5¢
ov ov
tPLH l tpHL
v —
OUTPUT
NORMALLY LOW OUTPUT
03V
] oL
Vi
ouTPUT 03V oM
NORMALLY HIGH OPPOSITE PHASE
ov INPUT TRANSITION
FIGURE 8. ENABLE AND DISABLE TIMING FIGURE 9. PROPAGATION DELAY
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D Harys CD74LPT16652

December 1996 Fast CMOS 16-Bit Registered Transceiver
Features Description
. A""‘“‘"‘i’d 0.6 ""°"°“TﬁM°si1i'e°""f°'°9V The CD74LPT16652 is a 16-bit registered transceiver orga-
* Compatible with LCX™ Families of Product nized as two independent 8-bit bus transceivers. It is
* Supports 5V Tolerant Mixed Signal Mode Operation designed with Three-State D-type flip-flops and control cir-
= Input Can Be 3V or 5V cuitry arranged for multiplexed transmission of data directly
- Output Can Be 3V or Connected to 5V Bus from the data bus or from the internal storage registers.
¢ Advanced Low Power CMOS Operation Each 8-bit transceiver utilizes the enable controls (xOEAB
« Excellent Output Drive Capability: and xOEBA) to control the transceiver functions. The Select
- Balanced Drives (24mA Sink and Source) (xSAB and xSBA) control pins are used to select either real-
« Pin Compatible with Industry Standard time or stored data transfer. The circuitry used for select con-
Double-Density Pinouts trol will eliminate the typical decoding glitch that occurs in a
+ Low Ground Bounce Outputs multiplexer during the transition between real-time and
stored data. A low input level selects real-time data and a
* Hysteresls on All Inputs high selects stored data.
* Multiple Center Pin and Distributed Vcc/GND Pins 9 ’
Minimizing Switching Noise. The CD74LPT16652 can be driven from either 3.3V or 5.0V
devices allowing this device to be used as a translator in a
Pinout mixed 3.3/5.0V system.
74LPT16652 P, TSS . .
T o, TSSOP) Ordering Information
1OEAB v 4OEBA TEMP. PKG.
4CLKAB JCLKBA PART NUMBER |RANGE (°C)|] PACKAGE NO.
1SAB 1SBA CD74LPT16652AMT -40t0o 85 |56 Ld TSSOP |M56.240-P
G‘:Do g CD74LPT16652ASM | -40t085 |56LdSSOP |M56.300-P
1 1Bg
1A 1B4 CD74LPT16652MT -40t085 |56 Ld TSSOP |M56.240-P
Vee Vee CD74LPT16652SM | -40t085 {56LdSSOP |MS56.300-P
1A2 1B2
1A3 B3 NOTE: When ordering, use the entire part number. Add the suffix 96
to obtain the variant in the tape and reel.
1Aq 184
GND GND
1As 1Bg
1A¢ 1Bg
1A7 1B7
2Ag 2Bo
2A 2B4
A2 2B2
GND GND
2A3 2B3
2A4 284
2As5 2Bs5
Vee Vee
2R¢ 2Bg
2A7 2By
GND GND
2SAB 2SBA
2CLKAB 2CLKBA
20EAB 20EBA
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 421 1 _1

Copyright © Harris Corporation 1996
3-54



CD74LPT16652

Functional Block Diagram

s> zomse L >—
o> o>

N N,
{CLKBA 2CLKBA
1SBA—1__>°T‘D- v 2SBA —DorD— <
{CLKAB 2CLKAB
1SAB Dn@- 25AB -D«rb—
B REG B REG
L

" <H e
(24 ¢4
-4 -4
1A A REG-D: q »1Bo 2Ag A REG q »,B,
N i

1D D
*1 &
an C & C r
-
4 L v 2 222 + 5
v A
TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS 3
(]
TRUTH TABLE (NOTE 1)
INPUTS DATA VO
FUNCTION/OPERATION | xOEAB | xXOEBA | xCLKAB | xCLKBA | xSAB xSBA xAx xBx
Isolation L H Horl Horl X X Input Input
Store A and B Data L H T T X X :
Store A, Hold B X H T HorlL X X Input Unspecified (Note 2)
Store A in Both Registers H H T T X (Note 3) X Input Output
Hold A, Store B L X HorL T X X Unspecified (Note 2) Input
Store B in Both Registers L L T T X (Note 3) Output Input
Real Time B Data to A Bus L L X X X L Output Input
Stored B Data to A Bus L L X Horl X H
Real Time A Data to B Bus H H X X L X Input Output
Stored A Data to B Bus H H Horl X H X
Stored A Data to B Bus and H L HorlL Horl H H Output Output
Stored B Data to A Bus
NOTES:

1. H = High Voltage Level
L = Low Voltage Level
X = Don't Care
T= LOW-to-HIGH transition

2. The data output functions may be enabled or disabled by various signals at the xOEAB or xOEBA 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.

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

\wd
XOEAB yOEBA yxCLKAB xCLKBA xSAB xSBA
L L X X X L

FIGURE 1. REAL-TIME TRANSFER BUS B TO A

FP=qir=q
'
[

”I
(]
: N BUs

- —

\w—f
XOEAB xOEBA yCLKAB xCLKBA xSAB xSBA
H H X X L X

FIGURE 2. REAL-TIME TRANSFER BUS ATO B

BUS

BUS

BUS
A

XOEAB yOEBA xCLKAB yCLKBA xSAB xSBA
X

X H X X
L X X t X X
L H 4 + X X H L

FIGURE 3. STORAGE FROM A AND/OR B

_

Horl

——

BUS
B

XxOEAB yOEBA xCLKAB xCLKBA ySAB xSBA
Horl H H

FIGURE 4. TRANSFER STORES DATA TO A AND/OR B

Pin Descriptions

PIN NAME

DESCRIPTION

XxAx

Data Register A Inputs
Data Register B Outputs

xBx

Data Register B Inputs
Data Register A Outputs

XCLKAB, xCLKBA

Clock Pulse Inputs

xSAB, xSBA Output Data Source Select Inputs
xOEAB, xOEBA Output Enable Inputs

GND Ground

Vee Power
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CD74LPT16652

Absolute Maximum Ratings

DCInputVoltage ...............
DCOutputCurrent . .............

Operating Conditions
Operating Temperature Range.. . . . .
Supply Voltage to Ground Potential
Inputsand Ve Only. ..........
Supply Voltage to Ground Potential
Outputs and D/OOnly. .........

Thermal Information

.............. -0.5Vto 7.0V Thermal Resistance (Typical, Note 4)
................... 120mA TSSOP Package

SSOPPackage ...........c.coovvvvvinneinnnn

Maximum Junction Temperature
------------- -40°C 10 85°C  Maximum Storage Temperature Range
Maximum Lead Temperature (Soldering 10s)
.............. -0.5V to 7.0V (Lead Tips Only)

.............. -0.5V to 7.0V

6,4 (°CW)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

4. 8y is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 5) (NOTE 6)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS

DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vgc = 2.7V to 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.2 - 5.5 \
(Input Pins)
Input HIGH Voltage VIH Guaranteed Logic HIGH Level 2.0 - 5.5 \
(/O Pins)
Input LOW Voltage ViL Guaranteed Logic LOW Level -0.5 - 0.8 \
(Input and /O Pins)
Input HIGH Current IH Vee = Max VIN=5.5V - - +1 pA
(Input Pins)
Input HIGH Current hH Vee = Max ViN=Vce - - +1 pA
(1O Pins)
Input LOW Current he Ve = Max Vin=GND - - +1 HA
(Input Pins)
Input LOW Current i Ve = Max Vin=GND - - +1 pA
(/O Pins)
High Impedance lozH Ve = Max VouTt =5.5V - - +1 A
Output Current
(Three-State Output lozL  |Vec=Max Vout=GND - - * pA
Pins)
Clamp Diode Voltage Vik Vee = Min, Iy =-18mA - -0.7 -1.2 \
Output HIGH Current lobH Ve =33V, Viy= Vg or V), Vo = 1.5V (Note 7) -36 -60 -110 mA
Output LOW Current loo. Voo =33V, Viy=VorV, Vo= 1.5V (Note 7) 50 90 200 mA
Output HIGH Voltage VoH Voe =Min, Viy=V|gor V)L loy =-0.TmA Vee - 0.2 - - v

loHq =-3mA 24 3.0 -

Vo =3.0V, Viy=Vgor V. loH =-8mA 24 3.0 -
(Note 9)

loH = -24mA 2.0 - - \
Output LOW Voltage VoL Veg = Min, Vi = Vi or Vi loL=0.TmA - - 0.2 \

loL=16mA - 0.2 0.4 v

loL =24mA - 0.3 0.5 \
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CD74LPT16652

Electrical Specifications (Continued)

(NOTE 5) (NOTE 6)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los Ve = Max (Note 7), Voyt = GND -60 -85 -240 mA
(Note 8)

Power Down Disable lorr Vee =0V, VN or Voyr £ 4.5V - - +100 HA
Input Hysteresis VH - 150 - mv
CAPACITANCE Ty, = 25°C, f= 1MHz
Input Capacitance CiN ViN=0V - 4.5 6 pF
(Note 10)
Output Capacitance Coutr [Vour=0V - 5.5 8 pF
{Note 10)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Ve = Max ViN=GND - 0.1 10
Supply Current orVee
Quiescent Power Alge Vce = Max Vin=Vce - 0.6V - 20 30
Supply Current TTL (Note 11)
Inputs HIGH
Dynamic Power lccp Ve = Max, Outputs Open Vin=Vce - 50 75 pA/
Supply Current XOEBA = xOEBA = GND Vin=GND MHz
{Note 12) One Bit Toggling
50% Duty Cycle
Total Power Supply Ic V¢ = Max, Outputs Open ViN=Vcc - 0.6V - 0.6 2.3 mA
Current (Note 14) fi = 10MHz, 50% Duty Cycle ViN = GND
XOEBA = yOEBA = GND
One Bit Toggling
Vge = Max, Outputs Open Vin=Vge - 0.6V - 21 4.7 mA
f| = 2.5MHz, 50% Duty Cycle Vin = GND (Note 13)
xOEBA = xOEBA = GND
16 Bits Toggling
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Switching Specifications Over Operating Range (Note 15)

(NOTE 16) CD74LPT16652 CD74LPT16652A
TEST
CONDI- (NOTE 17) (NOTE 17)
PARAMETER SYMBOL TIONS MIN MAX MIN MAX UNITS

Propagation Delay PLH, C =50pF 20 9.0 20 6.3 ns

Bus to Bus tPHL R = 500Q

Output Enable Time tpzH, 2.0 14.0 20 9.8 ns

xOEAB or xOEBA to Bus tpzL

Output Disable Time tPHz, 2.0 9.0 2.0 6.3 ns

(Note 18) tpLz

xOEAB or xOEBA to Bus

Propagation Delay tPLH, 20 9.0 2.0 6.3 ns

Clock to Bus tPHL

Propagation Delay tPLH, 2.0 11.0 20 77 ns

XxSBA or xSAB to Bus tPHL

Setup Time HIGH or tsy 4.0 - 20 - ns

LOW, Bus to Clock

Hold Time HIGH or tH 2.0 - 15 - ns

LOW, Bus to Clock

Clock Pulse Width tw 6.0 - 5.0 - ns

HIGH or LOW (Note 18) E

Output Skew (Note 19) tsk(0) - 0.5 - 0.5 ns ->‘
NOTES: g

5. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

. Typical values are at Vo = 3.3V, 25°C ambient and maximum loading.

. This parameter is guaranteed but not tested.
. VoH = Vge - 0.6V at rated current.
10. This parameter is determined by device characterization but is not production tested.
11. Per TTL driven input; all other inputs at Vg or GND.
12. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
13. Values for these conditions are examples of the Icg formula. These limits are guaranteed but not tested.
14. Ic = lQuIESCENT + INPUTS + IDYNAMIC
Ic=lcc + Algc DUNT + Icep (fop/2 + fiNy)
lcc = Quiescent Current (IccL, lccH and Iccz)
Algc = Power Supply Current for a TTL High Input
Dy = Duty Cycle for TTL Inputs High
Nt = Number of TTL inputs at Dy
Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fcp
f| = Input Frequency
N = Number of Inputs at f;
All currents are in milliamps and all frequencies are in megahertz.
15. Propagation Delays and Enable/Disable times are with Vo = 3.3V 0.3V, normal range. For Vo = 2.7V, extended range, all Propaga-
tion Delays and Enable/Disable times should be degraded by 20%.
16. See test circuit and wave forms.
17. Minimum limits are guaranteed but not tested on Propagation Delays.
18. This parameter is guaranteed but not production tested.
19. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.

6.
7. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
8
9
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Test Circuits and Waveforms

SWITCH POSITION
TEST SWITCH
tpLz, tpzL, Open Drain 6V
PULSE
GENERATOR tPHz, tpzH GND
tPLH. tPHL Open
DEFINITIONS:
C_ = L.oad capacitancs, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to Zoyt of the
Pulse Generator.
NOTE:
20. Pulse Generator for All Pulses: Rate < 1.0MHz; Zoyt < 50Q;
t, t, < 2.5ns.
FIGURE 5. TEST CIRCUIT
—3v
DATA INPUT —15V
tsu t —ov
p—enl
av
TIMING INPUT — 15V
ov
ASYNCHRONOUS iy | v
CONTROL — 15V LOW-HiGH-= oW 1.5V
PRESET, CLEAR, ETC. —ov
svucnn%nog%r c%mm G — 3V
RESET, R, — 1.5V
CLOCK ENABLE, ETC. tsu tH —ov HIGH-ch;mlgg sv
N . | |
FIGURE 6. SETUP, HOLD, AND RELEASE TIMING FIGURE 7. PULSE WIDTH
ENABLE DISABLE
v
CONTROL INPUT 1.5V SAME PHASE
] INPUT TRANSITION
- ov
3V
OUTPUT
NORMALLY LOW 0V OUTPUT
Vo
"
03V YOH
OUTPUT
NORMALLY HIGH OPPOSITE PHASE
ov INPUT TRANSITION

FIGURE 8. ENABLE AND DISABLE TIMING

FIGURE 9. PROPAGATION DELAY
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CD74LPT16827

Fast CMOS 3.3V 20-Bit Buffer

Features

Advanced 0.6 micron CMOS Technology

Compatible with LCX™ Family

Supports 5V Tolerant Mixed Signal Mode Operation
- Input Can Be 3V or 5V

- Output Can Be 3V or Connected to 5V Bus

Advanced Low Power CMOS Operation

Excellent Output Drive Capability:
- Balanced Drives (24mA Sink and Source)

Pin Compatible with Industry Standard
Double-Density Pinouts

Low Ground Bounce Outputs
Hysteresis on All Inputs

Description

The CD74LPT16827 is a 20-bit wide bus driver designed to
provide buffering and high-performance bus interfacing for
wide data/address paths or busses with parity. Two pair of
nanded output enable controls allow the device to be oper-
ated as two 10-bit buffers or as one 20-bit buffer. Signal pins
are arranged in a flow-through organization for ease of lay-
out and hysteresis is designed into all inputs to improve
noise margin.

The CD74LPT16827 can be driven from either 3.3V or 5.0V
devices allowing this device to be used as a translator in a
mixed 3.3/5.0V system.

Pinout
CD74LPT16827 (SSOP, TSSOP)

¢ Multiple Center Pin and Distributed Voc/GND Pins TOP VIEW
Minimizing Switching Noise
. o ¥ . 104 v 58] ,OF,
Ordering Information V1 58] 1A
TEMP. "2 = 182
- 53]
RANGE PKG. GND £ G:'D
PART NUMBER (°c) PACKAGE NO. 13 E 18
1Y4 _'§__1] 1Aq
CD74LPT16827AMT -40to 85 {56 Ld TSSOP |M56.240-P Vee E Vee
CD74LPT16827ASM | -40t085 |56 Ld SSOP |M56.300-P 1Ys E 1As
\7 28]
CD74LPT16827BMT | -40t085 [56Ld TSSOP |M56.240-P e 5] 1A
1Y7 [47] 1A7
CD74LPT16827BSM -40t0o 85 |56 Ld SSOP M56.300-P GND E GND
NOTE: When ordering, use the entire part number. Add the suffix 96 1¥e ] 1As
to obtain the variant in the tape and reel. 1Yy E 1Ag
1Y10 4] 1A10
2Y1 E 2A1
2¥2 E 2A2
2¥3 [40] 2A3
GND [39] Gnp
2Ya [38] 2A4
2¥s [37] 2As
FA(] 38 2A¢
Vee 3] vee
2¥7 34] A7
2¥s E P
GND 33 anD
2¥s 3] 289
2Y10 [30] 2A10
20E, B
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 4212.2

Copyright © Harris Corporation 1996
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Functional Block Diagram

1Aq

Y1 2A1 V

A

e — D o —O—
N
V

v v
TO 9 OTHER CHANNELS TO 9 OTHER CHANNELS

TRUTH TABLE (NOTE 1)

INPUTS OUTPUT
XOE1 XOEp xAx xYx
L L L L
L L H H
H X X z
X H X z

NOTE:
1. H = High Voltage Level
L = Low Voltage Level
X =Don't Care
Z= High Impedance

Pin Descriptions

PIN NAME DESCRIPTION
xOEx Output Enable Inputs {Active LOW)
xAx Data Inputs
xYx Three-State Outputs
GND Ground
Vee Power

2Y¥4

3-62




CD74LPT16827

Absolute Maximum Ratings Thermal Information
DClnputVoltage ............covvireunienenn. -0.5Vt0 7.0V Thermal Resistance (Typical, Note 2) 9,4 (°CCW)
DCOutputCurrent . ........ooiviiiiiiniiiinnennn 120mA TSSOP Package ... ......oovveveinenannnnn. 85
: . SSOPPackage ...........coovviiiiunnannnn, 70

Oper'atlng Conditions o o Maximum Junction Temperature . .. .................... 150°C
Operating Temperature Range.................. -40°C1085°C  Maximum Storage Temperature Range .......... -65°C to 150°C
Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s)............. 300°C

Inputsand Vo Only. ...t -0.5Vto 7.0V (Lead Tips Only)
Supply Voltage to Ground Potential

Outputs andD/OOnly. . ...t -0.5Vto 7.0V

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:
2. 8,4 is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vo = 2.7V to 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 22 - 5.5 v
(Input Pins)
Input HIGH Voltage VIH Guaranteed Logic HIGH Level 20 - 55 \"
(/O Pins)
Input LOW Voltage ViL Guaranteed Logic LOW Level -0.5 - 0.8 \'
(Input and /O Pins)
Input HIGH Current IIH Vee = Max ViN=5.5V - - +1 pA
(Input Pins)
Input HIGH Current v Ve = Max ViN=Vce - - +1 A
(/O Pins)
Input LOW Current i Voo = Max Vin=GND - - +1 HA
(Input Pins)
Input LOW Current i Vee = Max Vin=GND - - *1 [17.3
(/O Pins)
High Impedance lozH Vee = Max Vour = 5.5V - - +1 HA
Output Current
(Three-State Output lozL  |Vec=Max Vour =GND - - + HA
Pins)
Clamp Diode Voltage Vik Vee = Min, ljy = -18mA - -0.7 -1.2 A
Output HIGH Current lopH Vee =3.3V, Vjy = Vg or Vi, Vo = 1.5V (Note 5) -36 -60 -110 mA
Output LOW Current lobL Vee =33V, VN = Vg or V., Vo = 1.5V (Note 5) 50 90 200 mA
Output HIGH Voltage VoH Vee =Min, ViN=Vjy or V)L loH =-0.1mA Ve -0.2 - -
loH =-3mA 24 3.0 -
Vec=3.0V,Vy=Vqor V) loH = -8mA 24 3.0 - v
(Note 7)
IoH = -24mA 20 - - v
Output LOW Voltage VoL Vee =Min, Viy= Vg or V) loL = 0.1mA - - 0.2 \
loL = 16mA - 0.2 0.4 v
loL =24mA - 0.3 0.5 v
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Electrical Specifications (Continued)

xOE = GND

16 Bits Toggling

(NOTE 3) (NOTE 4)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los V¢ = Max (Note 5), VoyT = GND -60 -85 -240 mA
{Note 6)

Power Down Disable loFe Vee =0V, Vi or Voyr s4.5V - - +100 [17.3
Input Hysteresis \ - 150 - mvV
CAPACITANCE Ty = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V - 45 6 pF
(Note 8)
Output Capacitance Coutr [Vour=0V - 55 8 pF
(Note 8)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Vee = Max Vin = GND - 0.1 10
Supply Current orVee
Quiescent Power Alce Ve = Max ViN=Vcc-0.6V - 2.0 30
Supply Current TTL (Note 9)
Inputs HIGH
Dynamic Power lccp | Vec = Max, Outputs Open Vin=Vce - 50 75 nA/
Supply Current xOE = GND Vin = GND MHz
(Note 10) One Bit Toggling
50% Duty Cycle
Total Power Supply Ic Vee = Max, Outputs Open ViN=Vcg - 0.6V - 0.6 2.3 mA
Current (Note 12) fi = 10MHz, 50% Duty Cycle | Viy = GND
XOE = GND
One Bit Toggling
Ve = Max, Outputs Open ViN=Vcc - 0.6V - 21 47 mA
f, = 2.5MHz, 50% Duty Cycle Vin=GND (Note 11)




CD74LPT16827

Switching Specifications Over Operating Range (Note 13)

D74LPT A CD74LPT16827B
(NOTE 14) CD74LPT16827,
TEST (NOTE 15) (NOTE 15)

PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
Propagation Delay tpLH, CL = 50pF 15 65 1.5 5.0 ns
Anto YN tPHL R = 500Q

Ci = 300pF 15 15.0 1.5 13.0 ns
R = 500Q
(Note 16)
Output Enable Time tpzH, Cy = 50pF 1.5 9.5 15 8.0 ns
OEnto YN tpzL R =500Q
Ci = 300pF 15 23.0 1.5 15.0 ns
R =500Q
(Note 16)
Output Disable Time tpHz, C =5pF 15 8.5 15 6.0 ns
(Note 16) tpz R = 500Q
OEpto Y,
OEnto Y CL = 50pF 15 10.0 15 7.0 ns
R =500Q
Output Skew tsk(0) - 0.5 - 0.5 ns
(Note 17)
NOTES:
3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

© O N O A

13.

14.
15.
16.
17.

. Typical values are at Vg = 3.3V, 25°C ambient and maximum loading.

. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is guaranteed but not tested.

. VoH = Vce - 0.6V at rated current.

. This parameter is determined by device characterization but is not production tested.

. Per TTL driven input; all other inputs at Vg or GND.

. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.

11.
12.

Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.

Ic = lQuIESCENT + lINPUTS + IDYNAMIC

Ic=lcc +Alce DNt + Icep (fepf2 + fiN)

Icc = Quiescent Current (Iccy iccH and Iccz)

Algc = Power Supply Current for a TTL High Input

Dy = Duty Cycle for TTL Inputs High

Nt = Number of TTL Inputs at Dy

lcep = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ngp = Number of Clock Inputs at fop

f; = Input Frequency

N; = Number of Inputs at f;

All currents are in milliamps and alt frequencies are in megahertz.
Propagation Delays and Enable/Disable times are with Ve = 3.3V 0.3V, normal range. For Vg = 2.7V, extended range, all Propaga-
tion Delays and Enable/Disable times should be degraded by 20%.

See test circuit and wave forms.

Minimum limits are guaranteed but not tested on Propagation Delays.

This parameter is guaranteed but not production tested.

Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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Test Circuits and Waveforms

SWITCH POSITION
TEST SWITCH
tpLz: tpzL, Open Drain 6V
PULSE
GENERATOR tPHZ, tPzH GND
tPLH, tPHL Open
DEFINITIONS:
C = Load capacitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to Zoyt of the
Pulse Generator.
NOTE:
18. Pulse Generator for All Pulses: Rate <1.0MHz; Zoyt < 50Q;
t, t; < 2.5ns.
FIGURE 1. TEST CIRCUIT
ENABLE DISABLE
v - 3V
SAME PHASE
CONTROL INPUT 1.5v INPUT TRANSHTION 15V
’—Z—————— ov : ov
tpze tpLz tPLH tpHL
v v g ]
OUTPUT  SWITCH 15V \
NORMALLY LOW sV : T OUTPUT
OUTPUT
NORMALLY HIGH OPPOSITE PHASE
INPUT TRANSITION
FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY




D HaRs CD74LPT16952

December 1996 Fast CMOS 3.3V 16-Bit Registered Transceiver
Features Description
* Compatible with LCX™ Familles of Products Harris' CD74LPT16952 is produced in an advanced 0.6
* Supports 5V Tolerant Mixed Signal Mode Operation micron CMOS technology, achieving industry leading speed
- Input Can Be 3V or 5V grades.
* Output Can Be 3V or Connected to 5V Bus The CD74LPT16952 is a 16-bit registered transceiver orga-
+ Advanced Low Power CMOS Operation nized with two sets of eight D-type latches with separate
¢ Excellent Output Drive Capability: input and output controls for each set. For data flow from A
- Balanced Drives (24mA Sink and Source) to B, for example, the A-to-B Enable (xCEAB) input must be
LOW in order to enter data from xAx. The data present on
¢ Pin Compatible with Industry Standard the A port will be clocked on the B register when xCLKAB
Double-Density Pinouts toggles from LOW-to-HIGH. The xOEAB control performs
¢ Low Ground Bounce Outputs the output enable function on the B port. Control of data from
« Hysteresis on All Inputs B to A is similar, but uses the xCEAB, xCLKAB, and xOEAB
¢ Multiple Center Pin and Distributed V¢ c/GND Pins inputs. By connecting the control pins of the two indepen-
Minimizing Switching Noise dent transceivers together, a full 16-bit operation can be
achieved. The output buffers are designed with a Power-Off
. disable allowing "live insertion" of boards when used as
Pinout backplane drivers.
CD74LPT16952 (SSOP, TSSOP)
TOP VIEW The CD74LPT16952 can be driven from either 3.3V or 5.0V
A\ devices allowing this device to be used as a translator in a
10EAB %) (oEBA mixed 3.3/5.0ngstem.
4CLKAB 55| ;CLKBA
(CEAB % (CEBA Ordering Information
GND 53] GND
TEMP. PKG.
1ho 52| 180 PARTNUMBER |RANGE (°C)] PACKAGE NO.
1Aq 51] 1B4
Vee E Vee CD74LPT16952AMT -40t0 85 {56 Ld TSSOP |M56.240-P
1A2 E 182 CD74LPT16952ASM -40to 85 |56 Ld SSOP M56.300-P
1A3 E 1B3
A E B4 CD74LPT16952BMT -40t0 85 |56 Ld TSSOP |M56.240-P
GND E GND CD74LPT16952BSM -40t0 85 |56 Ld SSOP M56.300-P
s % 185 NOTE: When ordering, use the entire part number. Add the suffix 96
1As 4] 1Bg to obtain the variant in the tape and reel.
1A7 %3] 187
2A0 E 2Bo
2A1 [47] 284
2A2 E 2B2
GND 35 GND
2A3 :@ 2B3
274 E 2B4
2As5 [36] 285
Vee 25] Vee
2h¢ 3] o8¢
2A7 E 2B7
GND 32 aND
,CEAB 37 .CEBA
2CLKAB 30] 2CLKBA
,OEAB % ,OEBA
&A;Jy‘l;ll;)hlilé I"n-le::i g%vﬁ:so:;rﬁe oﬁe:\gsugtg/e to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 421 3.2
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CD74LPT16952

Functional Block Diagram

,m_aD____‘

>

1CEBA 2CEBA
1CLKBA 2CLKBA
10EAB ,0EAB
+CEAB 2CEAB
1CLKAB 2CLKAB
1Ag¢ V D 1Bo 2Ag 4+ D 2Bp
+H ]
<
? .ﬁ— ° | ’&—
C C
, L 3 L ,
TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS
TRUTH TABLE (NOTES 1, 2) Pin Description
INPUTS OUTPUTS PIN NAME DESCRIPTION
xCEAB | xCLKAB | xOEAB xAx xBx XOEAB A-to-B Output Enable Input (Active
H X L X B (Note 3) LOW)
X L L X B (Note 3) XOEBA B-to-A Output Enable Input (Active
L T L L L LOW)
L T L H H xCEAB A-to-B Clock Enable Input (Active LOW)
X X - H X High Z XCEBA B-to-A Clock Enable Input (Active LOW)
NOTES: XCLKAB A-to-B Clock Input
1. H = High Voltage Level
L = Low Voltage Level xCLKBA B-to-A Clock Input
X = Don't Care or Irrelevant
T = LOW-to-HIGH Transition xAX A-to-B Data Inputs or B-to-A
Z = High Impedance Three-State Outputs
2. A-to-B data flow shown. B-to-A flow control is the same, except
' B: B-to- ta Inputs or A-to-B
using xCEBA, xCLKBA, and xOEBA. XEX Th;:_ g;te 'Sﬁmu;' to-
3. Level of B before the indicated steady-state input conditions were
established. GND Ground
Vee Power
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CD74LPT16952

Absolute Maximum Ratings Thermal Information
DCinputVoltage ..............coovenineniannn -0.5Vto 7.0V Thermal Resistance (Typical, Note 4) 6,4 (°C/W)
DCOutputCurrent ..............coiiiiiiiiiiiinn, 120mA TSSOP Package ... ......ocuvveererannnnnn. 85
- e SSOPPackage .........ovvviiviiinnniinnes 70

Operatlng Conditions o o Maximum Junction Temperature . . . ..........ccovvevnn. 150°C
Operating Temperature Range.................. -40°C 10 85°C  Maximum Storage Temperature Range ......... . -65°C to 150°C
Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s)............. 300°C

Inputsand Vg Only. ...l -0.5V to 7.0V (Lead Tips Only)
Supply Voltage to Ground Potential

Outputs andD/OONlY. . .. ...t -0.5Vto 7.0V

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification Is not implied.

NOTE:
4. 85 is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 5) (NOTE 6)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Tp = -40°C to 85°C, Vg = 2.7V to 3.6V
Input HIGH Voltage VIH Guaranteed Logic HIGH Level 22 - 5.5 v
(Input Pins)
Input HIGH Voitage ViH Guaranteed Logic HIGH Level 2.0 - 55 \
(/O Pins)
Input LOW Voltage ViL Guaranteed Logic LOW Level -0.5 - 0.8 \
(input and I/0 Pins)
Input HIGH Current I Ve = Max ViN=5.5V - - + RA
(Input Pins)
Input HIGH Current iH Ve = Max ViN=Vce - - +1 RA
(/O Pins)
input LOW Current h Vge = Max Vin=GND - - +1 pA
(Input Pins)
Input LOW Current i Vee = Max Vin=GND - - +1 pA
(/O Pins)
High Impedance lozH Vee = Max Vout =5.5V - - +1 RA
Qutput Current
(Three-State Output lozL  |Vcc=Max Vout =GND - - +1 HA
Pins)
Clamp Diode Voltage ViK Ve = Min, iy =-18mA - -0.7 -1.2 v
Output HIGH Current looH | Vec =33V, ViN=ViyorV), Vo =1.5V (Note 7) -36 -60 -110 mA
Output LOW Current looL | Vcec =33V, ViN=Vgor V|, Vo =15V (Note 7) 50 90 200 mA
Output HIGH Voltage Von Vee = Min, Viy = Vijy or Vi loH=-0.1mA Vee - 0.2 - -
IoH = -3mA 24 3.0 -
Vee=3.0V,ViN=Vyor VL loH=-8mA 24 3.0 - \
(Note 9)
loH = -24mA 20 - - \'
Output LOW Voltage VoL Ve = Min, Viy = Vi or Vi loL=0.1mA - - 0.2 v
loL=16mA - 0.2 0.4 \'
loL = 24mA - 03 0.5 \
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CD74LPT16952

Electrical Specifications (Continued)

(NOTE 5) (NOTE 6) .
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los V¢e = Max (Note 7), Voyt = GND -60 -85 -240 mA
(Note 8)
Power Down Disable lorr Vee =0V, Vi or Vour 4.5V - - 100 pA
Input Hysteresis VH - 150 - mv
CAPACITANCE Ty, = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V - 4.5 6 pF
(Note 10)
Output Capacitance Coutr |Vour=0V - 5.5 8 pF
(Note 10)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Vce = Max ViN = GND - 0.1 10
Supply Current orVge
Quiescent Power Alge Ve = Max ViN=Vce - 0.6V - 2.0 30
Supply Current TTL {Note 11)
Inputs HIGH
Dynamic Power lcco [ Vec = Max, Outputs Open ViN=Vce - 50 75 pA/ '
Supply Current xOE = GND ViN=GND MHz
(Note 12) One Bit Toggling
50% Duty Cycle
Total Power Supply Ic V¢ = Max, Outputs Open Vin=Vce - 0.6V - 0.6 23 mA
Current (Note 14) f = 10MHz, 50% Duty Cycle Vin=GND
xOE = GND
One Bit Toggling
Vge = Max, Outputs Open ViN=Vce - 0.6V - 21 4.7 mA .
fi = 2.5MHz, 50% Duty Cycle | Viy=GND (Note 13)
xOE = GND
16 Bits Toggling
Switching Specifications Over Operating Range (Note 15)
CD74LPT16952A CD74LPT16952B
(NOTE 16)
TEST (NOTE 17) (NOTE 17)
PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX UNITS
Propagation Delay tpLH, |CL=50pF 20 10.0 20 75 ns
xCLKAB, xCLKBA to xBx, xAx tPHL R =500
Output Enable Time tpzH, 15 10.5 15 8.0 ns
xOEBA, xOEAB tpzL
to xAx, xBx
Output Disable Time tpHZ, 1.5 10.0 1.5 75 ns
(Note 18) tpLz
, XOEAB
to xAx, xBx
Setup Time HIGH or LOW, xAy, xBx to tsu 25 - 25 - ns
xCLKAB, xCLKBA
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Switching Specifications Over Operating Range (Note 15) (Continued)

CD74LPT16952A CD74LPT16952B
(NOTE 16)
TEST (NOTE 17) (NOTE 17)
PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX UNITS
Hold Time HIGH or LOW, xAx, xBx to th Cy = 50pF 2.0 - 20 - ns
xCLKAB, xCLKBA AL =5000Q
Setup Time HIGH or LOW, xCEAB, tsu 3.0 - 3.0 - ns
xCEBA to xCLKAB, xCLKBA
Hold Time HIGH or LOW, xCEAB, ty 2.0 - 2.0 - ns
xCEBA to xCLKAB, xCLKBA
Pulse Width HIGH tw 3.0 - 3.0 - ns
(Note 18) or
LOW, xCLKAB or xCLKBA
Output Skew (Note 19) tsk(0) - 0.5 - 0.5 ns
NOTES:
5. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

15.

16.
17.
18.
19.

. Typical values are at Ve = 3.3V, 25°C ambient and maximum loading.

. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is.guaranteed but not tested.

. VoH=Vcc - 0.6V at rated current.

. This parameter is determined by device characterization but is not production tested.

. Per TTL driven input; all other inputs at Vg or GND.

. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.

. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.

- lc = lQuUIESCENT + INPUTS + IDYNAMIG

Ic = Icc + Alcc DHNT + Icep (fop/2 + fiNy)

Icc = Quiescent Current

Algc = Power Supply Current for a TTL High Input

Dy = Duty Cycle for TTL Inputs High

Nt = Number of TTL Inputs at Dy

Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fop

f| = Input Frequency

N; = Number of Inputs at f|

All currents are in milliamps and all frequencies are in megahertz.

Propagation Delays and Enable/Disable times are with Vo = 3.3V £0.3V, normal range. For Vg = 2.7V, extended range, ali Propaga-
tion Delays and Enable/Disable times should be degraded by 20%.

See test circuit and wave forms.

Minimum limits are guaranteed but not tested on Propagation Delays.

This parameter is guaranteed but not production tested.

Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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CD74LPT16952

Test Circuits and Waveforms

PULSE
GENERATOR

NOTE:

20. Pulse Generator for All Pulses: Rate < 1.0MHz; ZoyT < 50Q;
ti, tr < 2.5ns.

FIGURE 1. TEST CIRCUIT

ﬁ —3v
DATA INPUT @ — 1.5V

tsu . ty ~— oV

—3v
TIMING INPUT — 1.5V

—ov

ASYNCHRONOUS —3V
CONTROL — 1.5V

PRESET, CLEAR, ETC. ov

SYNCHRONOUS CONTROL S — 3V
PRESET, CLEAR, — 15V

CLOCK ENABLE, ETC. tsu ty -0V

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING

ENABLE

DISABLE

CONTROL INPUT

OUTPUT
NORMALLY LOW

OUTPUT
NORMALLY HIGH

FIGURE 4. ENABLE AND DISABLE TIMING

SWITCH POSITION
TEST SWITCH
tpLz, tpzL, Open Drain 6v
tpHz: tpzH GND
tPLH) tPHL Open
DEFINITIONS:

Cy_ = Load capacitance, includes jig and probe capacitance.
Rt = Termination resistance, should be equal to Zoyt of the
Pulse Generator.

LOW-HIGH-LOW
PULSE

HIGH-LOW-HIGH
PULSE

FIGURE 3. PULSE WIDTH

SAME PHASE
INPUT TRANSITION

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

FIGURE 5. PROPAGATION DELAY
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CD74LPT241

Fast CMOS 3.3V 8-Bit Buffer/Line Driver

Features

- Input Can Be 3V or 5V

¢ Low Ground Bounce Outputs

¢ Advanced 0.6 micron CMOS Technology

* Compatible with LCX™ Families of Products
¢ Supports 5V Tolerant Mixed Signal Mode Operation

- Output Can Be 3V or Connected to 5V Bus
¢ Advanced Low Power CMOS Operation

* Excelient Output Drive Capability:
- Balanced Drives (24mA Sink and Source)

Description

The CD74LPT241 is an 8-bit buffer/line driver designed for
driving high capacitive memory loads. With its balanced-
drive characteristics, this high-speed, low power device pro-
vides lower ground bounce, transmission line matching of
signals, fewer line reflections and lower EMI and RFI effects.
This makes it ideal for driving on-board buses and transmis-
sion lines.

The CD74LPT241 can be driven from either 3.3V or 5.0V
devices allowing this device to be used as a translator in a
mixed 3.3/5.0V system.

. Pinout
¢ Hysteresis on All Inputs CD74LPT241
, . (SOIC, QSOP)
Ordering Information TOP VIEW
TEMP. ‘
RANGE PKG. OEa [1] 29 Veo
PART NUMBER (°c) PACKAGE NO. DAg [2] 75] oEp
CD74LPT241AM 401085 |20LdSOIC |M20.3-P OB |3 1] 0a
DA [3] [17] DBy,
CD74LPT241AQM -40t085 |20Ld QSOP |M20.15-P 0B, [3] 1§] oAy
CD74LPT241CM -40t085 |20LdSOIC  |M20.3-P DAz | 6] [15] 0B,
D74LPT241C LdQSOP | M20.15-P Mg 1 o,
CD74LPT241CQM -40to 85 |20LdQ 0.15-| oA [3] 73] o,
CD74LPT241M -40t085 |20LdSOIC | M20.3-P 0B; [ 9] 12 oAz
CD74LPT241QM 401085 |20LdQSOP |M20.15-P GND 19 11 0B
NOTE: QSOP is commonly known as SSOP.
When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and ree
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 4196.2

Copyright © Harris Corporation 1996

3-73

3.3VLPT H




CD74LPT241

Functional Block Diagram

OE; OAg DBy OA; DBy OA; DB, OA; DB

é\*ﬂ&y&&y&&y \

O, DAg OBy DAy OBy DA; OBz DAz OBj3

TRUTH TABLE (NOTE 1)

INPUTS OUTPUTS
OEp OEp Dxx Oxx
H L L
H
X z

NOTE:

1. H = High Voltage Level
L = Low Voltage Level
X = Don't Care
Z = High Impedance

Pin Descriptions

PIN NAME DESCRIPTION
OEa,OEg Three-State Output Enable Inputs
Dxx Data Inputs
Oxx Outputs
GND Ground
Vee Power

3-74




CD74LPT241

Absolute Maximum Ratings

DClinputVoltage ...............
DCOutputCurrent . .............

Operating Conditions

Supply Voltage to Ground Potential
inputs and Vg Only. ..........

Supply Voltage to Ground Potential
Outputs and D/OOnly. .........

Thermal Information

.............. -0.5Vto 7.0V Thermal Resistance (Typical, Note 2)
................... 120mA SOIC Package

QSOPPackage ...........oovveiinnnennnnn,

. o o Maximum Junction Temperature
Operating Temperature Range. .. ............... -40°C1085°C  Maximum Storage Temperature Range

.............. -0.5Vto 7.0V

Maximum Lead Temperature (Soldering 10s)
.............. -0.5Vto 7.0V (Lead Tips Only)

8,a (°CW)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

2. 8,5 is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T = -40°C to 85°C, Vg = 2.7V to 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 22 - 55 \
(Input Pins)
Input HIGH Voitage ViH Guaranteed Logic HIGH Level 2.0 - 5.5 \
(/O Pins)
Input LOW Voltage ViL Guaranteed Logic LOW Level -0.5 - 0.8 v
(Input and I/O Pins)
Input HIGH Current lin Ve = Max Vin = 5.5V - - +1 HA
(Input Pins)
Input HIGH Current i Vce = Max Vin=Vce - - +1 HA
(/0 Pins)
Input LOW Current L Vg = Max Vin=GND - - +1 A
(Input Pins)
Input LOW Current I8 Vee = Max Vin=GND B - +1 A
(/O Pins)
High Impedance lozH Ve = Max Vour = 5.5V - - +1 RA
Output Current
(Three-State Output lozu | Vec =Max Vourt =GND - - b} HA
Pins)
Clamp Diode Voltage ViK Vee = Min, Iy =-18mA = -0.7 -1.2 \
Output HIGH Current lobH Voo =33V, ViN=Vjqor V), Vo = 1.5V (Note 5) -36 -60 -110 mA
Output LOW Current looL Ve =3.3V, Viy = Vi or Vi, Vo = 1.5V (Note 5) 50 90 200 mA
Output HIGH Voltage VoH Ve = Min, VN = Vig or Vi loH=-0.1mA Vee- 0.2 - -
loH = -3mA 24 3.0 - v
Voec =3.0V, Viy= Vg or VL loH = -8mA 24 3.0 - \
(Note 7)
loH = -24mA 2.0 - - Vv
Output LOW Voltage VoL Vee =Min, Viy= Vi or Vi loL =0.1mA - - 0.2 v
loL = 16mA - 0.2 0.4 v
loL =24mA - 0.3 0.5 \

3-75

3.3VLPT H




-CD74LPT241

Electrical Specifications (Continued)

OEx = GND
8 Bits Toggling

(NOTE 3) (NOTE 4)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los Ve = Max (Note 5), VoyT = GND -60 -85 -240 mA
(Note 6)

Power Down Disable loFF Vee =0V, Viy or Voyr $ 4.5V +100 pA
Input Hysteresis VH - 150 - mV
CAPACITANCE T = 25°C, f = 1MHz
Input Capacitance Cin ViN=0V - 45 6 pF
(Note 8)
Output Capacitance Coutr |Voutr=0V - 5.5 8 pF
(Note 8)
POWER SUPPLY SPECIFICATIONS
Quiescent Power Icc Vee = Max ViN=GND - 0.1 10
Supply Current orVece
Quiescent Power Alce Vee = Max Vin=VCC - 0.6V - 2.0 30
Supply Current TTL (Note 9)
Inputs HIGH
Dynamic Power Iccp Vce = Max, Outputs Open VIN=Vce - 50 75 pA
Supply Current OEy = GND Vin=GND MHz
(Note 10) One Bit Toggling
50% Duty Cycle
Total Power Supply Ic Vee = Max, Outputs Open ViN=Vce - 0.6V - 0.6 23 mA
Current (Note 12) fi = 10MHz, 50% Duty Cycle ViN=GND
OEx =GND
One Bit Toggling
Ve = Max, Outputs Open Vin=Vgc - 0.6V - 21 4.7 mA
fj = 2.6MHz, 50% Duty Cycle ViN=GND (Note 11)
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Switching Specifications Over Operating Range (Note 13)

(NOTE 14) CD74LPT241 CD74LPT241A CD74LPT241C
TEST (NOTE 15) (NOTE 15) (NOTE 15)

PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX |UNITS
Propagation Delay tpLH | CrL = 50pF 1.5 6.5 1.5 48 1.5 4.1 ns
Dxx to Oxx tpHL | RL=500Q
Output Enable Time tPHZ 1.5 8.0 1.5 6.2 1.5 5.8 ns
OEA/OEg to Oxx tpzL
Output Disable Time| tpyz 1.5 7.0 1.5 5.6 1.5 5.2 ns
(Note 16) tpLz
ﬁA/OEB to Oxx
Output Skew tsk(0) - 0.5 - 05 - 0.5 ns
(Note 17)

NOTES:

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
4. Typical values are at Vg = 3.3V, 25°C ambient and maximum loading.
5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
6. This parameter is guaranteed but not tested.
7. Von = Vcc - 0.6V at rated current.
8. This parameter is determined by device characterization but is not production tested.
9. Per TTL driven input; all other inputs at Vgc or GND.
10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
11. Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.

12. Ic = lQuIESCENT *+ INPUTS + IDYNAMIC
Ic=lcc + Alcc DHNT + Icop (fep/2 + fiNy)
lcc = Quiescent Current (ccy, IccH and igcz)
Al = Power Supply Current for a TTL High Input
Dy = Duty Cycle for TTL Inputs High
Nt = Number of TTL Inputs at Dy
lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ngp = Number of Clock inputs at fop
f; = Input Frequency
Ny = Number of Inputs at f|
All currents are in milliamps and all frequencies are in megahertz.

13. Propagation Delays and Enable/Disable times are with V¢ = 3.3V 0.3V, normal range. For Vg = 2.7V, extended range, all Propa-

gation Delays and Enable/Disable times should be degraded by 20%.
14. See test circuit and wave forms.
15. Minimum limits are guaranteed but not tested on Propagation Delays.
16. This parameter is guaranteed but not production tested.
17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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CD74LPT241

Test Circuits and Waveforms

SWITCH POSITION

Vee OPEN
GND TEST SWITCH
v — tpLz, tpzt, Open Drain 6V
IN
PULSE
GENERATOR DuT tPHZ: tPZH GND
tPLH, tPHL Open
5000
Rr DEFINITIONS:
C = Load capacitance, includes jig and probe capacitance.
. ™ S =t L Ry = Termination resistance, should be equal to Zo of the
= = = - - T Pulse Generator.
NOTE:
18. Pulse Generator for All Pulses: Rate < 1.0MHz; Zoyt < 50Q;
1, ty < 2.5ns.
FIGURE 1. TEST CIRCUIT
ENABLE DISABLE
3V 3V
CONTROL INPUT . SAME PHASE
1.5v INPUT TRANSITION 1.5V
- — ov : ov
tpzL | tpLz tPLH tPHL
OUTPUT  SWITCH ﬂ \ 'oH
NORMALLY LOW eV 1.5V 5V OUTPUT — 15V
o | |55 tp ‘ Vou VoL
pZH HZ tpLH L
I s——1 —ﬁ%- Vou ﬂL 3V
OUTPUT  SWITCH —
NORMALLY HIGH GND 1.5V N\ ! OPPOSITE PHASE 15V
L ov ov INPUT TRANSITION :
ov

FIGURE 2. ENABLE AND DISABLE TIMING

FIGURE 3. PROPAGATION DELAY
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CD74LPT244

Fast CMOS 3.3V 8-Bit Buffer/Line Driver

Features

Advanced 0.6 micron CMOS Technology
Compatible with LCX™ Families of Products
Supports 5V Tolerant Mixed Signal Mode Operation
- Input Can Be 3V or 5V

- Output Can Be 3V or Connected to 5V Bus
Advanced Low Power CMOS Operation

Excellent Output Drive Capability:

- Balanced Drives (24mA Sink and Source)

Low Ground Bounce Outputs

Hysteresis on All Inputs

Description

The CD74LPT244 is an 8-bit buffer/line driver designed for
driving high capacitive memory loads. With its balanced-
drive characteristics, this high-speed, low power device pro-
vides lower ground bounce, transmission line matching of
signals, fewer line reflections and lower EMI and RFI effects.
This makes it ideal for driving on-board buses and transmis-
sion lines.

The CD74LPT244 can be driven from either 3.3V or 5.0V
devices allowing this device to be used as a translator in a
mixed 3.3/5.0V system.

Ordering Information

TEMP.
RANGE PKG.
PART NUMBER (°c) PACKAGE NO.
CD74LPT244AM 401085 |20LdSOIC |M20.3-P
CD74LPT244AQM -40t085 [20LdQSOP [M20.15-P
CD74LPT244CM -40t0 85 [20LdSOIC |M20.3-P
CD74LPT244CQM 401085 [20LdQSOP |M20.15-P
CD74LPT244M 401085 [20LdSOIC |M20.3-P
CD74LPT244QM -401085 [20LdQSOP [M20.15-P

NOTE: QSOP is commonly known as SSOP.

When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.

Pinout
CD74LPT244
(SOIC, QSOP)
TOP VIEW
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. f
Copyright © Harris Corporation 1996 File Number 4197.2
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CD74LPT244

Functional Block Diagram

OEg OAy DBy OA;y DBy OA, DB, OAz DB

SR

OEa DAp OBy DAy OBy DA, OBz DA OB;3
TRUTH TABLE (NOTE 1)
INPUTS OUTPUTS
OEp OEp Dxx Oxx
L L L L
L L H H
H H X Y4

NOTE:
1. H = High Voltage Level
L = Low Voltage Level
X =Don't Care
Z = High Impedance

Pin Descriptions
PIN NAME DESCRIPTION
OEp,OFg Three-State Output Enable Inputs (Active LOW)
Dxx Data Inputs
Oxx Three-State Outputs
GND Ground
Vee Power
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Absolute Maximum Ratings Thermal Information
DCinputVoltage ................ccvuininnnn, -0.5V 10 7.0V Thermal Resistance (Typical, Note 2) 0,4 (CCW)
DCOutputCurrent .. ..., 120mA SOICPACKAGE . . . o v e veeeeeeieeanannnns 87
- . QSOPPackage ...........ooovvviiininienns, 110

Oper.atlng Conditions o o Maximum Junction Temperature . . ... .................. 150°C
Operating Temperature Range.................. -40°C1085°C  Maximum Storage Temperature Range ... ....... -65°C to 150°C
Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s). . ........... 300°C

Inputsand Ve Only. ......oooinniinn, -0.5V to 7.0V (Lead Tips Only)
Supply Voltage to Ground Potential

Outputsand D/OOnly. ...ttt -0.5Vto 7.0V
CAUTION: Stresses above those listed in “Absolute Maximum Raﬂngs may cause permanem damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indit d in the op ions of this specification is not implied.

NOTE:
2. 8,5 is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS

DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T = -40°C to 85°C, Vg = 2.7V to 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 22 - 5.5 \
(Input Pins)
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - 5.5 v
(/O Pins)
Input LOW Voltage ViL Guaranteed Logic LOW Level -0.5 - 0.8 Vv
(Input and I/O Pins)
Input HIGH Current I Ve = Max ViN=5.5V - - 1 pA
(Input Pins)
Input HIGH Current liH Vge = Max ViN=Vce - - +1 HA
(/O Pins)
Input LOW Current I Vee = Max Vin = GND - - +1 A
(Input Pins)
Input LOW Current i Vce = Max Vin=GND - - +1 pnA
(/O Pins)
High Impedance lozH Ve = Max Vour =5.5V - - +1 pA
Output Current
(Three-State Output lozL Vgc = Max Vout = GND - - +{ pA
Pins)
Clamp Diode Volitage ViK Vee = Min, [y =-18mA - -0.7 -1.2 A
Output HIGH Current | lopn | Vg = 33V, Vin = Vi or Vi, Vg = 1.5V (Note 5) -36 -60 -110 mA
Output LOW Current lopL Voo =3.3V, VN = Vg or Vi, Vo = 1.5V (Note 5) 50 90 200 mA
Output HIGH Voltage VoH Ve = Min, Viy = Vg or Vi log=-0.1mA Voo -0.2 - - \

loH =-3mA 24 3.0 - \

VCC = 3.0V, VIN = VIH or VlL IOH =-8mA 24 3.0 - \"
(Note 7)
loH = -24mA 2.0 - - Vv
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CD74LPT244

Electrical Specifications (Continued)

OEy = GND
8 Bits Toggling

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Output LOW Voltage VoL Vee =Min, Viy =V or Vi loL = 0.1mA - - 0.2 v
loL = 16mA - 0.2 0.4 v
loL = 24mA = 0.3 0.5 \

Short Circuit Current los Ve = Max (Note 5), VoyT = GND -60 -85 -240 mA
(Note 6)
Power Down Disable loFF Vee =0V, Vyy or Voyr £4.5V +100 pA
Input Hysteresis VH - 150 - mV
CAPACITANCE Tp = 25°C, f = 1MHz
Input Capacitance Cin ViN=0V - 4.5 6 pF
(Note 8)
Output Capacitance Coutr |Vour=0V - 5.5 8 pF
(Note 8)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Vee = Max ViN = GND - 0.1 10 pA
Supply Current . orVee
Quiescent Power Alcc Vee = Max Vin=VCC - 0.6V - 2.0 30 nA
Supply Current TTL (Note 9)
Inputs HIGH
Dynamic Power lcep Vg = Max, Outputs Open Vin=Vce - 50 75 uA/
Supply Current OEx = GND ViN=GND MHz
(Note 10) One Bit Toggling

50% Duty Cycle
Total Power Supply Ic Vee = Max, Outputs Open ViN=Vco - 0.6V - 0.6 2.3 mA
Current (Note 12) fi = 10MHz, 50% Duty Cycle Vin=GND

OEyx = GND

One Bit Toggling

Ve = Max, Outputs Open ViN=Vce - 0.6V - 241 4.7 mA

fj = 2.5MHz, 50% Duty Cycle ViN=GND (Note 11)
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Switching Specifications Over Operating Range (Note 13)

CD74LPT244 CD74LPT244A CD74LPT244C
(NOTE 14)
TEST (NOTE 15) (NOTE 15) (NOTE 15)

PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX |UNITS
Propagation Delay tPLH Cy = 50pF 15 6.5 1.5 4.8 1.5 4.1 ns
Dyxx to Oxx tpyL | RL=500Q
Output Enable Time |  tpzy 1.5 8.0 15 6.2 15 58 ns
OEx to Oxx tpzL
Output Disable Time |  tpyz 1.5 7.0 1.5 5.6 15 5.2 ns
(Note 16) tpLz
OEy to Oxx
Output Disable tsk(0) - 0.5 - 0.5 - 0.5 ns
(Note 17)

NOTES:

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
4. Typical values are at Vg = 3.3V, 25°C ambient and maximum loading.

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.

6. This parameter is guaranteed but not tested.

7. Vou = Vg - 0.6V at rated current.
8
9

. This parameter is determined by device characterization but is not production tested.
. Per TTL driven input; all other inputs at Vi or GND.
10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
11. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.

12. Ic = lQuIESCENT + INPUTS + IDYNAMIC
Ic =lcc + Alee DHNT + Iccp (fep/2 +iN) I
Icc = Quiescent Current (IccL, lccH and Iccz)

Algc = Power Supply Current for a TTL High Input

Dy = Duty Cycle for TTL Inputs High

Nt = Number of TTL Inputs at Dy

Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fop

f| = Input Frequency

Ny = Number of Inputs at f|

All currents are in milliamps and all frequencies are in megahertz.

13. Propagation Delays and Enable/Disable times are with Vgc = 3.3V 0.3V, normal range. For Vg = 2.7V, extended range, all Propa-
gation Delays and Enable/Disable times should be degraded by 20%.

14. See test circuit and wave forms.

15. Minimum limits are guaranteed but not tested on Propagation Delays.

16. This parameter is guaranteed but not production tested.

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.

=
a.
-t
>
]
@
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Test Circuits and Waveforms

SWITCH POSITION
TEST SWITCH
tpLz, tpzL, Open Drain 6V
PULSE
GENERATOR tPHZ: tpzH GND
tPLH. tPHL Open
DEFINITIONS:
Cy_ = Load capacitance, includes Jig and probe capacitance.
Ry = Termination resistance, should be equal to ZoyT of the
Pulse Generator.
NOTE:
18. Pulse Generator for All Pulses: Rate < 1.0MHz; Zoyt < 50Q;
t, ty < 2.5ns.
FIGURE 1. TEST CIRCUIT
ENABLE DISABLE
v
SAME PHASE
CONTROL INPUT 1.5V INPUT T e
ov
3v
OUTPUT
NORMALLY LOW - OUTPUT
" |\t i VoL
il s-——j——'—
\/
OUTPUT  SWITCH 0.3V oM
NORMALLY HIGH GND 1.5v N\ ! OPPOSITE PHASE
AR ov INPUT TRANSITION
FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY




@D HARRIS CD74LPT245

December 1996 Fast CMOS 3.3V 8-Bit Bidirectional Transceiver
Features Description
* Advanced 0.6 micron CMOS Technology The CD74LPT245 is an 8-bit bidirectional transceiver

designed for asynchronous two-way communication
between data buses. The transmit/receive input pin (T/R)
» Supports 5V Tolerant Mixed Signal Mode Operation determines the direction of data flow through the bidirec-

Compatible with LCX™ Families of Products

- Input Can Be 3V or 5V tional transceiver. Transmit (active HIGH) enables data from
R A ports to B ports, and receive (active LOW) from B ports to
Output Can Be 3V or Connected to 5V Bus A ports. The output enable (OE) input, when HIGH, disables
¢ Advanced Low Power CMOS Operation both A and B ports by placing them in HIGH Z condition.
¢ Excellent Output Drive Capability: The CD74LPT245 can be driven from either 3.3V or 5.0V
- Balanced Drives (24mA Sink and Source) devices allowing this device to be used as a translator in a
mixed 3.3/5.0V system.

¢ Low Ground Bounce Outputs
Ordering Information

+ Hysteresis on All Inputs

TEMP.
RANGE PKG.

PART NUMBER (°c) PACKAGE NO. E
CD74LPT245AM -40t0 85 |20Ld SOIC M20.3-P ;
CD74LPT245AQM -40t0 85 |20Ld QSOP M20.15-P :
CD74LPT245CM -40t0 85 |20 Ld SOIC M20.3-P
CD74LPT245CQM -40to 85 |20Ld QSOP M20.15-P
CD74LPT245M -40t0o 85 |20 Ld SOIC M20.3-P
CD74LPT245QM -40to 85 }20Ld QSOP M20.15-P

NOTE: QSOP is commonly known as SSOP.

When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.

Pinout

CD74LPT245
(QSOP, SOIC)
TOP VIEW

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. i
Copyright © Harris Corporation 1996 File Number 4198.2
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Functional Block Diagram

OF B By 82 By By Bs Bg By
™ 2% A4 A2 A3 Aq As As A7
TRUTH TABLE (NOTE 1)
(NOTE 1)
INPUTS (NOTE 1)
OFE TR OUTPUTS
L L Bus B Data to Bus A
L Bus A Data to Bus B
H High Z State
NOTE: -

1. H=HIGH Voltage Level
L = LOW Voltage Level
X =Don't Care
Z = High Impedance

Pin Descriptions

PIN NAME

DESCRIPTION

OE

Three-State Output Enable Inputs
{Active LOW)

R Direction Control Input

A7-Ag Side A inputs or Three-State Outputs
B7-Bo Side B Inputs or Three-State Outputs
GND Ground

Veo Power
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CD74LPT245

Absolute Maximum Ratings Thermal Information
DClnputVoltage ..................coivviennn. -0.5Vto 7.0V Thermal Resistance (Typical, Note 2) 0,4 (CCW)
DCOutputCurrent . .........oiviiiiiiiii i 120mA SOICPACKAGE . . . oo eveeeeeeeaaenenanns 87
., . QSOP Package .............ovevvuineenen.. 110
Operating Conditions Maximum Junction Temperature . . . ... ................. 150°C
. Maximum Storage Temperature Range .......... -65°C to 150°C
Operating Temperature Range . .. ............... -40°C to 85°C ) ° o
Supply Voltage to Ground Potential Maximum 'Leag Temperature (Soldering 10S)............. 300°C
IPULS and VoG ONY ... 05Vto7.0v  (LeadTips Only)
Supply Voltage to Ground Potential
Outputsand D/OOnly. . .......... ...l -0.5V to 7.0V
CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indit d in the operational ions of this specification is not implied.
NOTE:

2. 64 is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS

DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vo = 2.7V to 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 22 - 55 v
(Input Pins)
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - 5.5 v -
(/O Pins) 5
Input LOW Voltage ViL Guaranteed Logic LOW Level -0.5 - 0.8 \ 3
(Input and I/O Pins) ©
Input HIGH Current liH Vee = Max ViN=5.5V - - +1 pA
(Input Pins) S
Input HIGH Current M Vee = Max Vin=Vce - - +1 pA
(/0 Pins)
Input LOW Current "R Vee = Max Vin=GND - - +1 pA
(Input Pins)
Input LOW Current I Ve = Max Vin=GND - - + pA
(/0 Pins)
High Impedance lozH Vce = Max Vout =5.5V - - +1 pA
Output Current
(Three-State) lozL | Vec=Max Vourt = GND - - + RA
Clamp Diode Voltage Vik  |Voo=Min, ijy=-18mA - 0.7 1.2 v
Output HIGH Current lobpH |Vec=3.3V,V|y=VigorV, Vo= 1.5V (Note 5) -36 -60 -110 mA
Output LOW Current lopL Ve =3.3V, Vin = V|H or V., Vo = 1.5V (Note 5) 50 90 200 mA
Output HIGH Voltage VoH Vee =Min, Viy=Vigor V)L loH =-0.1mA Vee- 0.2 - - \

IoH = -3mA 24 3.0 - v

Ve =3.0V, ViN= Vg or Vi loH = -8BmA 24 3.0 - \
(Note 7)

loH = -24mA 2.0 - - \'
Output LOW Voltage VoL Vee =Min, Viy=Vigor V. loL =0.1mA - - 0.2 \

loL = 16mA - 0.2 0.4 v

loL = 24mA - 0.3 0.5 v
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Electrical Specifications (Continued)

OE = GND

8 Bits Toggling

(NOTE 3) (NOTE 4)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los Vee = Max (Note 5), Voyt = GND -60 -85 -240 mA
(Note 6)

Power Down Disable loFr Voo =0V, VN or Vour $4.5V +100 HA
Input Hysteresis VH - 150 - mv
CAPACITANCE Tp = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V - 45 6 pF
(Note 8)
Output Capacitance Coutr |Vour=0v - 5.5 8 pF
(Note 8)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Vee = Max Vin=GND - 0.1 10
Supply Current orVeo
Quiescent Power Alcc | Voo = Max ’ ViN=VCC - 0.6V - 2.0 30
Supply Current TTL (Note 9)
Inputs HIGH
Dynamic Power lccp Ve = Max, Outputs Open ViN=Vce - 50 75 pA
Supply Current OE = GND ViN=GND MHz
(Note 10) One Bit Toggling
50% Duty Cycle
Total Power Supply Ic Vce = Max, Outputs Open ViN=Vec - 0.6V - 0.6 2.3 mA
Current (Note 12) fi = 10MHz, 50% Duty Cycle VN = GND :
OE = GND
One Bit Toggling
Ve = Max, Outputs Open Vin=Vcc - 0.6V - 2.1 47 mA
f = 2.5MHz, 50% Duty Cycle Vin=GND (Note 11)
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Switching Specifications Over Operating Range (NOTE 13)

(NOTE 14) CD74LPT245 CD74LPT245A CD74LPT245C
TEST (NOTE 15) (NOTE 15) (NOTE 15)

PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX | UNITS
Propagation Delay tpLH, Cy =50pF 1.5 7.0 1.5 4.6 15 4.1 ns
AtoB,BtoA tpL  |RL =500Q
Output Enable Time tpzh, 15 8.5 15 6.2 15 5.8 ns
OEtoAorB tpzL
Output Disable Time tpHZ, 15 7.5 15 5.0 15 4.8 ns
OE to A or B (Note 16) tpLz
Output Enable Time tpzH, 1.5 8.5 15 6.2 15 58 ns
T/RtoAorB tpzL
Output Disable Time tpHz, 1.5 75 1.5 5.0 15 4.8 ns
T/Rto A or B (Note 16) tpLz
Output Skew (Note 17) tSK(0) - 0.5 - 0.5 - 0.5 ns

NOTES:
3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

13.

14.
15.
16.
17.

. Typical values are at Vgg = 3.3V, 25°C ambient and maximum loading.
. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is guaranteed but not tested.

VoH = Ve - 0.6V at rated current.
This parameter is determined by device characterization but is not production tested.
Per TTL driven input; all other inputs at Vg or GND.

. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
. Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.
- Ic = lquIESCENT *+ hNPUTS + IDYNAMIC

Ic=lcc + Alce DHNT + Iccp (fop/2 +fiNj)

Icc = Quiescent Current

Algc = Power Supply Current for a TTL High Input

Dy = Duty Cycle for TTL Inputs High

Nt = Number of TTL Inputs at Dy

Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
f| = Input Frequency

N; = Number of Inputs at f;

All currents are in milliamps and all frequencies are in megahertz.

Propagation Delays and Enable/Disable times are with Vg = 3.3V £0.3V, normal range. For Vg = 2.7V, extended range, all Propaga-
tion Delays and Enable/Disable times should be degraded by 20%.

See test circuit and wave forms.

Minimum limits are guaranteed but not tested on Propagation Delays.

This parameter is guaranteed but not production tested.

Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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Test Circuits and Waveforms

SWITCH POSITION
TEST SWITCH
tpLz, tpzL, Open Drain eV
PULSE
GENERATOR tPHZ, 1PZH GND
tPLH, tPHL Open
DEFINITIONS:
C = Load capacitance, includes jig and probe capacitance.
Rt = Termination resistance, should be equal to ZgT of the
Pulse Generator.
NOTE:
18. Pulse Generator for All Pulses: Rate < 1.0MHz; Zoyt < 50Q;
5, tr<2.5ns.
FIGURE 1. TEST CIRCUIT
ENABLE DISABLE
3v av
CONTROL INPUT 1.5V SAME PHASE 15V
INPUT TRANSITION
- 5"!——" ov : ov
tpzL tpLz tPLH tPHL
3V 3V |t |l V,
OUTPUT  SWITCH \ oK
NORMALLY LOW &V 1.5V OUTPUT — 15V
) 03V \
| . [} oL VoL
tpzH | tpHz W tPHL
OUTPUT  SWITCH y g3y Vo e 3V
AL| 1.5v OPPOSITE PHASE
NORMALLYHIGH __aND v ov INPUT TRANSITION 18V
— v
FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY




%HARRIS

SEMICONDUCTOR

December 1996

CD74LPT373

Fast CMOS 3.3V 8-Bit Transparent Latch

Features

¢ Low Ground Bounce Outputs

« Hysteresis on All Inputs

* Advanced 0.6 micron CMOS Technology

¢ Compatible with LCX™ Families of Products

¢ Supports 5V Tolerant Mixed Signal Mode Operation
- Input Can Be 3V or 5V
- Output Can Be 3V or Connected to 5V Bus

* Advanced Low Power CMOS Operation

* Excellent Output Drive Capability:
- Balanced Drives (24mA Sink and Source)

Ordering Information

TEMP.

RANGE PKG.

PART NUMBER ©c) PACKAGE | No.

CD74LPT373AM 401085 |20LdSOIC  |M20.3-P
CD74LPT373AQM | -40t085 |20LdQSOP |M20.15-P
CD74LPT373CM 401085 |20LdSOIC  |M203-P
CD74LPT373CQM -40t0 85 |20 Ld QSOP M20.15-P
CD74LPT373M -40to 85 |20LdSOIC M20.3-P
CD74LPT373QM 401085 [20LdQSOP |M20.15-P

NOTE: QSOP is commonly known as SSOP.

When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.

Description

The CD74LPT373 is an 8-bit transparent latch designed with
three-state outputs and is intended for bus oriented applica-
tions. When Latch Enable (LE) is HIGH, the flip-flops appear
transparent to the data. The data that meets the set-up time
when LE is LOW is latched. When OE is HIGH, the bus out-
put is in the high impedance state.

The CD74LPT373 can be driven from either 3.3V or 5.0V
devices allowing this device to be used as a translator in a
mixed 3.3/5.0V system.

Pinout

CD74LPT373
(QSOP, SOIC)
TOP VIEW

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.

Copyright © Harris Corporation 1996

File Number 4199.1
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CD74LPT373

Functional Block Diagram

Do D4 Do D3 Dy Dg Dg Dy

I

LE

0p 04 02 03 04 s 0
TRUTH TABLE (NOTE 1)
INPUTS OUTPUTS
Dn LE OF on
H H L H
L H L
X H z
NOTE:

1. H = High Voltage Level
L = Low Voltage Level
X = Don’t Care
Z = High Impedance

Pin Descriptions

PIN NAME DESCRIPTION
OE Output Enable Input (Active LOW)
LE Latch Enable Input (Active HIGH)
D7-Dg Data Inputs
07-0p Three-State Outputs
GND Ground
Vee Power
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CD74LPT373

Absolute Maximum Ratings

DCinputVoltage .................cooviiiinn, -0.5V to 7.0V
DCOutputCurrent . . ........cciiiiiniiiinanaeenn. 120mA

Operating Conditions

Operating Temperature Range. . ...
Supply Voltage to Ground Potential

Inputs and Vg Only

Supply Voltage to Ground Potential

Outputs and D/O Only

............. -40°C to 85°C

.............. -0.5Vto 7.0V

Thermal Information

Thermal Resistance (Typical, Note 2)
SOICPackage. . ...ccoivvevrinn e iinennnns

QSOPPackage . . .......coovevvvninereinenns
....................... 150°C

Maximum Junction Temperature
Maximum Storage Temperature Range
Maximum Lead Temperature (Soldering 10s)

(Lead Tips Only)

.............. -0.5Vto 7.0V

8,a (°C/W)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the davice at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

2. 6yp is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS

DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T = -40°C to 85°C, Vo = 2.7V t0 3.6V
Input HIGH Voltage VIH Guaranteed Logic HIGH Level 22 - 5.5 \
(Input Pins)
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - 55 v
(/0 Pins)
Input LOW Voltage ViL Guaranteed Logic LOW Level -0.5 - 0.8 \
(input and I/0 Pins)
Input HIGH Current IiH Ve = Max ViN=5.5V - - +1 pnA
(Input Pins)
Input HIGH Current W1 Veg = Max Vin=Vce - - +1 pA
(/O Pins)
Input LOW Current i Vee = Max Vin=GND - - +1 A
(Input Pins)
Input LOW Current i Ve = Max Vin=GND - - 1 A
(/O Pins)
High impedance lozH Ve = Max Vout = 5.5V - - +1 RA
Output Current
(Three-State) lozL  [Vec=Max Vout =GND - - +1 HA
Clamp Diode Voltage ViK Ve = Min, ljy = -18mA - -0.7 -1.2 v
Output HIGH Current lobH Ve =3.3V, VN = Vi or Vi, Vo = 1.5V (Note 5) -36 -60 -110 mA
Output LOW Current lopL  {Vcc =33V, Vin= Vi orVy, Vo = 1.5V (Note 5) 50 90 200 mA
Output HIGH Voltage VoH Ve = Min, Viy = Vi or Vi lon=-0.1mA Vee-0.2 - - v

loH = -3mA 24 3.0 -

Voo =3.0V, ViN=Vjgor V. IoH = -8mA 24 3.0 - \
{Note 7)

IoH = -24mA 2.0 - - Y
Output LOW Voltage VoL Veg = Min, Viy =V or Vi loL=0.1mA - = 0.2 v

loL = 16mA - 0.2 0.4 \"

loL =24mA - 0.3 0.5 v
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CD74LPT373

Electrical Specifications (Continued)

OE = GND

8 Bits Toggling

(NOTE 3) (NOTE 4)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los Ve = Max (Note 5), Voyt = GND -60 -85 -240 mA
(Note 6)

Power Down Disable loFF Veg = 0V, Vi or Voyr s 4.5V - - +100 HA
Input Hysteresis VH - 150 - mv
CAPACITANCE Tp = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V - 45 6 pF
(Note 8)
Output Capacitance Cour [Vour=0V - 5.5 . 8 pF
(Note 8)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Ve = Max ViN = GND - 0.1 10
Supply Current orVeg
Quiescent Power Alcc | Vec =Max Vin=VCC - 0.6V - 2.0 30
Supply Current TTL (Note 9)
inputs HIGH
Dynamic Power lccp Ve = Max, Outputs Open ViN=Vce - 50 75 nA/
Supply OE=GND Vin=GND MHz
(Note 10) One Bit Toggling
50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open Vin=Vce - 0.6V - 0.6 23 mA
Current (Note 12) i = 10MHz, 50% Duty Cycle ViN=GND
OE = GND
One Bit Toggling
Vg = Max, Outputs Open VinN=Vgeo - 0.6V - 21 4.7 mA
f; = 2.5MHz, 50% Duty Cycle V|N=GND (Note 11)
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Switching Specifications Over Operating Range (Note 13)

CD74LPT373 CD74LPT373A CD74LPT373C
(NOTE 14)
TEST (NOTE 15) (NOTE 15) (NOTE 15)

PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX | UNITS
Propagation Delay tpLH, C = 50pF 15 8.0 1.5 5.2 1.5 42 ns
Dy to Ox tPHL Ry =500Q
Propagation Delay tpLH, 2.0 85 20 85 2.0 55 ns
LE to Ox tPHL
Output Enable Time tpzH, 1.5 8.5 15 6.5 15 5.5 ns
OE to Oy tpz1
Output Disable Time tpHz, 15 .75 15 5.5 1.5 5.0 ns
{Note 16) tpLz
OE to Ox
Setup Time HIGH or tsu 2.0 - 2.0 - 2.0 - ns
LOW, Dy to LE
Hold Time HIGH or tH 15 - 15 - 1.5 - ns
LOW, Dx to LE
LE Pulse Width tw 6.0 - 5.0 - 5.0 - ns
(Note 16)

HIGH
Output Skew (Note 17) tsk(0) - 0.5 - 0.5 - 0.5 ns
NOTES:

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
. Typical values are at Vg = 3.3V, 25°C ambient and maximum loading.
. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is guaranteed but not tested.

. This parameter is determined by device characterization but is not production tested.

4
5
6
7. VoH = Vce - 0.6V at rated current.
8
9

. Per TTL driven input; all other inputs at Vo or GND.

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
11. Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.

12. Ic = lQuIESCENT *+ lINPUTS + IDYNAMIC
Ic=icc +Alce DHNT + Iccp (fop/2 + fiNy)
Icc = Quiescent Current
Algc = Power Supply Current for a TTL High Input
Dy = Duty Cycle for TTL Inputs High

Nt = Number of TTL Inputs at Dy

lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency

Ny = Number of Inputs at f
All currents are in milliamps and all frequencies are in megahertz.

13. Propagation Delays and Enable/Disable times are with Vo = 3.3V 0.3V, normal range. For Vg = 2.7V, extended range, all Propaga-
tion Delays and Enable/Disable times should be degraded by 20%.

14. See test circuit and wave forms.

15. Minimum limits are guaranteed but not tested on Propagation Delays.

16. This parameter is guaranteed but not production tested.
17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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CD74LPT373

Test Circuits and Waveforms

SWITCH POSITION
Vee OPEN
_LGND TEST SWITCH
v = tpLz, tpzL, Open Drain 6V
IN
PULSE
GENERATOR ouT tPHZ, tPzZH GND
tpLH: tPHL Open
5000
Rr DEFINITIONS:
C = Load capacitance, includes jig and probe capacitance.
e ™ . L L Ry = Termination resistance, should be equal to Zoyr of the
- = - = = = Pulse Generator.
NOTE:
18. Pulse Generator for All Pulses: Rate < 1.0MHz; Zoyt <50Q;
tr, tr < 2.5ns.
FIGURE 1. TEST CIRCUIT
—3v
DATA INPUT — 1.5V
tsu ty —ov
|~y
3V
TIMING INPUT f——— — 15V
ov
ASYNCHRONOUS hilig 3V
CONTROL — 1.5V Low- "'G""‘ow
PRESET, CLEAR, ETC. —ov
vy -~ -5
A 1 — 1.5V
CLOCK ENABLE, ETC. tsu | —ov HIGH-LOW-HIGH
| ——|:
FIGURE 2. SETUP, HOLD, AND RELEASE TIMING FIGURE 3. PULSE WIDTH
ENABLE DISABLE o
—— 3V
CONTROL INPUT : 1.5V SAME PHASE 15V
ﬂ INPUT TRANSITION : :
" —t— 0V ov
tpzL | tpLz 'n.u tPHL
3v av v,
OUTPUT  SWITCH ﬂ \ 'OH
NORMALLY LOW eV 1.5V OUTPUT — 18V
s 03V,
1 . 4 oL Voo
tpzH | tPHZ 1
0.3V VoH <E!th— 3V
OUTPUT  SWITCH
NORMALLY HIGH GND 1.8V ( I OPPOSITE PHASE 15V
L ov ov INPUT TRANSITION :
ov
FIGURE 4. ENABLE AND DISABLE TIMING FIGURE 5. PROPAGATION DELAY
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%HARRIS

SEMICONDUCTOR

December 1996

CD74LPT541

Fast CMOS 3.3V 8-Bit Buffer/Line Driver

Features

¢ Low Ground Bounce Outputs

¢ Hysteresis on All Inputs

Ordering Information

¢ Advanced 0.6 micron CMOS Technology

Excellent Output Drive Capability:
- Balanced Drives (24mA Sink and Source)

¢ Compatible with LCX™ Families of Products

* Supports 5V Tolerant Mixed Signal Mode Operation
- Input Can Be 3V or 5V
- Output Can Be 3V or Connected to 5V Bus

¢ Advanced Low Power CMOS Operation

Description

The CD74LPT541 is an 8-bit buffer/line driver designed for
driving high capacitive memory loads. With its balanced-
drive characteristics, this high-speed, low power device pro-
vides lower ground bounce, transmission line matching of
signals, fewer line reflections and lower EMI and RFI effects.
This makes it ideal for driving on-board buses and transmis-
sion lines. This device offers a flow-through organization for
ease of board layout.

The CD74LPT541 can be driven from either 3.3V or 5.0V
devices allowing this device to be used as a translator in a
mixed 3.3/5.0V system.

TEMP.
RANGE PKG.
PART NUMBER (°c) PACKAGE NO.

CD74LPT541AM -40t0 85 |20Ld SOIC M20.3-P
CD74LPT541AQM -40t0 85 |20LdQSOP |M20.15-P
CD74LPT541CM -40t085 |20Ld SOIC M20.3-P
CD74LPT541CQM -40t085 |20Ld QSOP |M20.15-P
CD74LPT541M -40t0 85 |20Ld SOIC M20.3-P
CD74LPT541QM -40to 85 |20Ld QSOP |M20.15-P

NOTE: QSOP is commonly known as SSOP.

When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.

Pinout

CD74LPT541
(SOIC, QSOP)
TOP VIEW

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.

Copyright © Harris Corporation 1996

File Number 4200.2

3-97

3.3VLPT H




CD74LPT541

Functional Block Diagram

Op 04 02 O3 04 Os Og o7

[
™ ZJ Zg Zk[ Zg yi ZJ ZXIZ
Do Dy D2 D3 Dy Ds Dg D7
TRUTH TABLE (NOTE 1)
INPUTS OUTPUTS
OEp OEg Dy Ox
L L L
L H H
H X z
NOTE:

1. H = High Voltage Level
L = Low Voltage Level
X = Don't Care
Z = High Impedance

Pin Descriptions

PIN NAME DESCRIPTION
OE,,OEg Three-State Output Enable Inputs (Active LOW)
Dx Data Inputs
Ox Three-State Outputs
GND Ground
Voo Power
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CD74LPT541

Absolute Maximum Ratings Thermal Information
DCinputVoltage .................c.oovivenn. -0.5Vto 7.0V Thermal Resistance (Typical, Note 2) 9,4 (°C/W)
DCOutputCurrent. . ............c.ciiiiiiiiiiinnnn, 120mA SOICPACKAGE . . . . v e veeeveerennarinnnanns 87
" QSOPPackage . .........coovvuvveninnenanns 110

Opert.iting Conditions o o Maximum Junction Temperature....................... 150°C
Operating Temperature Range.................. -40°C1085°C  Maximum Storage Temperature Range .. ........ -65°C to 150°C
Supply Voitage to Ground Potential Maximum Lead Temperature (Soldering 10s)............. 300°C

Inputsand Vg Only. ...l -0.5Vto 7.0V (Lead Tips Only)
Supply Voltage to Ground Potential

Outputsand D/OONly. . ......covvveiiinn... -0.5V to 7.0V
CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanenl damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indi in the op ions of this specification is not implied.
NOTE:

2. 04 is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T = -40°C to 85°C, Vg = 2.7V to 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 22 - 55 \
(Input Pins)
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - 5.5 \ IE
(/O Pins) -
>
Input LOW Voltage ViL Guaranteed Logic LOW Level -0.5 - 0.8 \ «
(Input and I/O Pins) (]
Input HIGH Current H Vee = Max ViN=5.5V = B +1 WA
(Input Pins) —
Input HIGH Current WH Vee = Max Vin=Vce - - +1 pA
(/O Pins)
Input LOW Current I Ve = Max V)n=GND - - +1 pA
(Input Pins)
Input LOW Current e Ve = Max Vin=GND - - +1 pA
(VO Pins)
High Impedance lozH Vee = Max Vourt = 5.5V - - +1 pA
Output Current
(Three-State Output lozL | Vec =Max Vouyr =GND - - 11 HA
pins)
Clamp Diode Voltage Vik Vee = Min, iy =-18mA - -0.7 -1.2 v
Output HIGH Current |  lopn | Vg = 3.3V, Vin = Vi or Vi, Vo = 1.5V (Note 5) -36 -60 110 mA
Output LOW Current lopL Ve =383V, VN =Viy or Vi, Vo = 1.5V (Note 5) 50 90 200 mA
Output HIGH Voltage VoH Vee =Min, VN = Vi or V. loH =-0.1mA Veg-0.2 - - \
Ion = -3mA 24 3.0 - v
Ve =3.0V, Viy=V|gor Vi loH = -8mA 24 3.0 - \
(Note 7)
loH = -24mA 20 - - \
Output LOW Voltage VoL Ve = Min, Viy = Vg or Vi loL =0.1mA - - 0.2 A%
loL = 16mA - 0.2 04 \
IOL =24mA - 0.3 0.5 v
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CD74LPT541

Electrical Specifications (Continued)

OEx =GND
8 Bits Toggling

(NOTE 3) (NOTE 4)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los Vee = Max (Note 5), Voyt = GND -60 -85 -240 mA
(Note 6)

Power Down Disable loFF Vee =0V, Viy or Voyt 4.5V - - +100 A
Input Hysteresis VH - 150 - mv
CAPACITANCE Ty = 25°C, f = 1MHz
Input Capacitance Cin ViN=0V - 45 6 pF
(Note 8)
Qutput Capacitance Cout |Vour=0V - 55 8 pF
(Note 8)
POWER SUPPLY SPECIFICATIONS
Quiescent Power Icc Vce = Max ViN=GND - 0.1 10
Supply Current orVee
Quiescent Power Alge Vge = Max Vin=Vce - 0.6V - 2.0 30
Supply Current TTL (Note 9)
Inputs HIGH
Dynamic Power lcep Ve = Max, Outputs Open Vin=Vece - 50 75 nA/
Supply Current OEx =GND Vin = GND MHz
(Note 10) One Bit Toggling
50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open ViN=Vge - 0.6V - 0.6 23 mA
Current (Note 12) f; = 10MHz, 50% Duty Cycle Vin = GND
OEx =GND
One Bit Toggling
Ve = Max, Outputs Open Vin=Vee - 0.6V - 241 a7 mA
f) = 2.5MHz, 50% Duty Cycle ViN=GND (Note 11)
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CD74LPT541

Switching Specifications Over Operating Range (Note 13)

CD74LPT541 CD74L.PT541A CD74LPT541C
(NOTE 14)
TEST (NOTE 15) (NOTE 15) (NOTE 15)

PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX |[UNITS
Propagation Delay tpLH, |CL=50pF 1.5 6.0 15 4.8 1.5 4.1 ns
Dy to Ox tpHL | RL=500Q
Output Enable Time | tpzy, 1.5 95 15 6.2 1.5 5.8 ns
OEx to Ox tpzL
Output Disable Time tpHzZ, 1.5 6.5 1.5 5.6 15 52 ns
(Note 16) tpLz
OEx to Ox
Output Skew tsk(o) - 0.5 - 0.5 - 0.5 ns
(Note 17)

NOTES:

3.

For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

4, Typical values are at Vgg = 3.3V, 25°C ambient and maximum loading.

© N O

©o

13.

14,
. Minimum limits are guaranteed but not tested on Propagation Delays.
16.
17.

. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is guaranteed but not tested.

VoH = Vg - 0.6V at rated current.

. This parameter is determined by device characterization but is not production tested.
. Per TTL driven input; all other inputs at Vo or GND.

10.
11.
12.

This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.

Ic = lQuIESCENT + INPUTS + IDYNAMIC

lg=lcc + Alge DuNT + Iccp (fep/2 +fiN)

Iec = Quiescent Current

Algc = Power Supply Current for a TTL High Input

Dy = Duty Cycle for TTL Inputs High

N1 = Number of TTL Inputs at Dy

Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fop = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency

N = Number of inputs atf,

All currents are in milliamps and all frequencies are in megahertz.

Propagation Delays and Enable/Disable times are with Vg = 3.3V £0.3V, normal range. For Vg = 2.7V, extended range, all Propa-
gation Delays and Enable/Disable times should be degraded by 20%.

See test circuit and waveforms.

This parameter is guaranteed but not production tested.
Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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CD74LPT541

Test Circuits and Waveforms

SWITCH POSITION

TEST SWITCH
tpLz, tpzL, Open Drain 6V
PULSE
GENERATOR tPHZ; tPzH GND
PLH: tPHL Open
DEFINITIONS:
Cy_ = Load capacitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to ZgT of the
Puise Generator.
NOTE:
18. Pulse Generator for All Pulses: Rate < 1.0MHz; ZoyT < 50Q;
t, ty < 2.5ns.
FIGURE 1. TEST CIRCUIT
ENABLE DISABLE
3v
SAME PHASE
CONTROL INPUT 1.5V INPUT TRANSITION
ov
v
OQUTPUT
NORMALLY LOW OUTPUT
0.3V Vi
oL
[}
Von
0.3V
NORMAL?.HIFI’EII OPPOSITE PHASE
ov INPUT TRANSITION
FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY
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D HARRIS CD74LPT543

December 1996 Fast CMOS 3.3V 8-Bit Latched Transceiver
Features Description ,
* Advanced 0.6 micron CMOS Technology The CD74LPT543 is an 8-bit wide non-inverting transceiver
» Compatible with LCX™ Families of Products designed with 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

¢ Supports 5V Tolerant Mixed Signal Mode Operation

- Input Can Be 3V or 5V LOW in order to enter data from Ag-A7 or to take data from
- Output Can Be 3V or Connected to 5V Bus Bg-By, as indicated in the Truth Table. With CEAB LOW, a

LOW signal makes the A-to-B latches transparent; a subse-

* Advanced Low Power CMOS Operation quent LOW-to-HIGH transition of the LEAB signal puts the A

* Active Bus-Hold Circuitry latches in the storage mode and their outputs no longer
¢ Excellent Output Drive Capability: change the A inputs. With CEAB and OEAB both LOW, the
- Balanced Drives (24mA Sink and Source) three-state B output buffers are active and reflect the data
present at the output of the A latches. Control of data from B
* Low Ground Bounce Outputs to A is similar, but uses the CEBA, LEBA, and OEBA inputs.
* Hysteresis on All Inputs Active bus-hold circuitry is provided to hold unused or float-
ing data inputs at a valid logic level.
Ordering Information The CD74LPT543 can be driven from either 3.3V or 5.0V
TEMP. devices allowing this device to be used as a translator in a 'E_
RANGE PKG. mixed 3.3/5.0V system. ;‘
PART NUMBER °c) PACKAGE NO. «
CD74LPT543AM -40to 85 |24 Ld SOIC M24.3-P ©
CD74LPT543AQM -40t085 |24LdQSOP |[M24.15-P
CD74LPT543CM -40t0 85 |24 Ld SOIC M24.3-P ‘
CD74LPT543CQM -40t085 |[24LdQSOP |M24.15-P
CD74LPT543M -40t0 85 |24 Ld SOIC M24.3-P
CD74LPT543QM -40t0 85 |24 LdQSOP |M24.15-P

NOTE: QSOP is commonly known as SSOP.

When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.

Pinout
CD74LPT543
(QSOP, SOIC)
TOP VIEW
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 4256

Harri i
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CD74LPT543

Functional Block Diagram

DETAIL A
e e = = - — b
| D Q l B,
g o
| |
| —{L€ I
Ay 1 o I
| |
| LE |
] ot ]!
Ay — — B4
Ay — . By
A3 —— : Bg
Ay — DETAILAX 7 e By
Ag ——i | Bs
Ag — —— Bs
Ay — By
OEBA I
OEAB
CEBA
LEBA CEAB
LEAB
TRUTH TABLE (NOTES 1, 3) Pin Descriptions
LATCH OUTPUT PIN NAME DESCRIPTION
INPUTS STATUS BUFFERS
OEAB A-to-B Output Enable Input (Active LOW)
CEAB | [EAB | OEAB A-TO-B Bo-By
OEBA B-to-A Output Enable Input (Active LOW)
H X X Storing HighZ
CEAB A-to-B Enable Input (Active LOW)
X H X Storing X
CEBA B-to-A Enable Input (Active LOW)
X X H X HighZ
LEAB A-to-B Latch Enable Input (Active LOW)
L L L Transparent { Current A Inputs -
LEBA B-to-A Latch Enable Input (Active LOW)
L H L Storing Previous A
Inputs Ag- Az A-to-B Data Inputs or B-to-A Three-State Outputs
(Note 2) B - By B-to-A Data Inputs or B-to-A Three-State Outputs
NOTES: ) GND Ground
1. A-to-B data fiow is shown. B-to-A flow control is the same except
using CEBA, LEBA, and OEBA. Vee Power

2. Before LEAB LOW-to-HIGH Transition
3. H = High Voltage Level

L = Low Voltage Levei

X = Don'’t Care or Irrelevant

Z = High Impedance
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CD74LPT543

Absolute Maximum Ratings Thermal Information
DCinputVoltage ..............ccvveiiniin... -0.5Vto 7.0V Thermal Resistance (Typical, Note 4) 8y (°CIW)
DCOutputCurrent. ..., 120mA SOICPACKAGE. . ..o v e ereereeeraanannnen, 75
. - QSOPPackage . ...........covvueeenninenns. 100

Ope rgtlng Conditions o o Maximum Junction Temperature.. . ..................... 150°C
Operating Temperature Range.. . ................ -40°C1085°C  Maximum Storage Temperature Range . ......... -65°C to 150°C
Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s)............. 300°C

Inputsand Vg Only. . ...l -0.5V to 7.0V (Lead Tips Only)
Supply Voltage to Ground Potential

Outputsand D/OOnly. . ...t -0.5Vto 7.0V

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:
4. 6 is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 5) (NOTE 6)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vg = 2.7V to 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.2 - 5.5 \
(Input Pins)
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - 55 v -
(If0 Pins) o
>
Input LOW Voltage ViL Guaranteed Logic LOW Level -0.5 - 0.8 \ (]
(Input and 1O Pins) ®
Input HIGH Current m Vge = Max Vin =5.5V - - +1 HA
(Input Pins)
Input HIGH Current hH Vee = Max Vin=Vee - - +1 HA
(1/O Pins)
Input LOW Current I Vee = Max ViN=GND - - +1 pA
(Input Pins)
Input LOW Current "R Vee = Max VinN=GND - - +1 pA
(1/O Pins)
High Impedance lozH Vee = Max VouTt=5.5V - - +1 pA
Output Current
(Three-State Output lozL | Vcc =Max Vout =GND - - + HA
Pins)
Clamp Diode Voltage ViK Vee = Min, Iy = -18mA - -0.7 -1.2 v
Output HIGH Current lopH |Vecc=3.3V,ViN=Vigor V|, Vo= 1.5V (Note 7) -36 -60 -110 mA
Output LOW Current lobL Ve =3.3V, VN = Vg or V., Vo = 1.5V (Note 7) 50 90 200 mA
Output HIGH Voltage VOH Vee = Min, Viy = Vg or Vi loH =-0.1mA Vce-0.2 - - \
loH = -3mA 24 3.0 - v
Voo =3.0V, Viy=Viqor Vi loH = -8mA 24 3.0 - \
(Note 9)
loH = -24mA 2.0 - - \
Output LOW Voltage VoL Ve =Min, Viy=Vigor V. loL=0.1mA - - 0.2 \
lop. = 16mA - 0.2 0.4 v
loL =24mA - 0.3 0.5 Vv
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CD74LPT543

Electrical Specifications (Continued)

CEAB and OEAB = GND
CEBA=V¢c

8 Bits Toggling

(NOTE 5) (NOTE 6)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los Vce = Max (Note 7), Voyt = GND -60 -85 -240 mA
(Note 8)

Power Down Disable loer Vee =0V, Vi or Voyr 4.5V - - +100 pA
Input Hysteresis Vi - 150 - mv
CAPACITANCE Ty = 25°C, f = 1MHz
Input Capacitance Cin ViN=0V - 4.5 6 pF
(Note 10)
Output Capacitance Cout Voyr =0V - 5.5 8 pF
(Note 10)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Ve = Max Vin=GND - 0.1 10 pA
Supply Current orVee
Quiescent Power Algg | Voo = Max Vin=Vgg - 0.6V - 2.0 30
Supply Current TTL (Note 11)
inputs HIGH
Dynamic Power icco | Ve = Max, Outputs Open Vin=Vee - 50 75 uA/
Supply CEAB and OEAB = GND ViN = GND MHz
(Note 12) CEBA =V¢c
One Bit Toggling
50% Duty Cycle
Total Power Supply lc Ve = Max, Outputs Open Vin = Ve - 0.6V - 0.6 23 mA
Current (Note 14) fi = 10MHz, 50% Duty Cycle Vin=GND
CEAB and OEAB = GND
CEBA =V
One Bit Toggling
Vg = Max, Outputs Open ViN=Vcc - 0.6V - 2.1 4.7 mA
f = 2.5MHz, 50% Duty Cycle Vin=GND (Note 13)
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CD74LPT543

Switching Specifications Over Operating Range (NOTE 15)

CD74LPT543 CD74LPT543A CD74LPT543C
(NOTE 16)
TEST (NOTE 17) (NOTE 17) (NOTE 17)

PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX JUNITS
Propagation Delay tpLH, |CL=50pF 25 8.5 25 6.5 25 5.3 ns
Transparent Mode tpHL |RL=500Q
An to By or By to Ay
Propagation Delay tPLH, 25 125 25 8.0 25 7.0 ns
LEBA to Ay tPHL
LEAB to By
Qutput Enable Time tpzH, 20 12.0 2.0 8.0 2.0 8.0 ns
OEBA or OEAB to A or By tpzL
CEBA or CEAB to Ay or By
Output Disable Time tpHZ, 2.0 9.0 2.0 7.5 2.0 6.5 ns
OEBA or OEABto AyorBn|  tprz
CEBA or CEAB to Ay or By
Setup Time HIGH or LOW, tsu 3.0 - 2.0 - 2.0 - ns
AN or By to LEAB or LEBA
Hold Time HIGH or LOW, tH 2.0 - 2.0 - 2.0 - ns
An or By to LEAB or LEBA
LEAB or LEBA Pulse Width tw 5.0 - 5.0 - 5.0 - ns
LOW
NOTES:

5. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
6. Typical values are at Vg = 3.3V, 25°C ambient and maximum loading. )
7. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
8. This parameter is guaranteed but not tested.
9. Vo = Vge - 0.8V at rated current.
10. This parameter is determined by device characterization but is not production tested.
11. Per TTL driven input; all other inputs at Vg or GND.
12. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
13. Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.
14. Ic = lQuIESCENT + lINPUTS + IDYNAMIC
Ig =lgc + Alge DuNT + icep (fep/2 + fiNy)
Icc = Quiescent Current
Al = Power Supply Current for a TTL High Input (Vi = 3.4V)
DR = Duty Cycle for TTL Inputs High
Nt = Number of TTL Inputs at Dy
Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
N; = Number of Inputs at f;
All currents are in milliamps and all frequencies are in megahertz.
15. Propagation Delays and Enable/Disable times are with Vo = 3.3V 0.3V, normal range. For \Gc = 2.7V, extended range, all Propagation
Delays and Enable/Disable times should be degraded by 20%.
16. See test circuit and wave forms.
17. Minimum limits are guaranteed but not tested on Propagation Delays.
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CD74LPT543

Test Circuits and Waveforms

PULSE
GENERATOR

NOTE:

18. Pulse Generator for All Pulses: Rate <1.0MHz; Zoyt s 50Q;
t, ty < 2.5ns.

FIGURE 1. TEST CIRCUIT

ﬂ — 3V

DATA INPUT @ m— 1.5v
tsu ) ty —ov

TIMING INPUT * — 1.5V

— oV

tﬁEM |
—av
~— 15V
ov
SYNCHRONOUS CONTROL S —av
PRESET, CLEAR, — 1.5V
CLOCK ENABLE, ETC. tsy z‘m_ ov

ASYNCHRONOUS
NTROL
PRESET, CLEAR, ETC.

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING

ENABLE DISABLE
3V
CONTROL INPUT 1.5V
ov
av
OUTPUT
NORMALLY LOW o,
‘ oL
VoH
OUTPUT 0.3V
NORMALLY HIGH
o

FIGURE 4. ENABLE AND DISABLE TIMING

SWITCH POSITION
TEST SWITCH
tpLz, tpzL, Open Drain 6V
tpHz, tpzH GND
tpLH: tPHL Open

—3v

DEFINITIONS:
C = Load capacitance, includes jig and probe capacitance.
Rt = Termination resistance, should be equal to ZgyT of the
Pulse Generator.

LOW-HIGH-LOW
PULSE 1.8V

HIGH-LOW-HIGH
PULSE 1.5V

FIGURE 3. PULSE WIDTH

— 3V
INPUT TRANSITION : 1.5V
ov
tPLH tPHL
\ VoH
OUTPUT \— 15V
toLH

VoL

pr— 3V
1.5V
ov

OPPOSITE PHASE
INPUT TRANSITION

FIGURE 5. PROPAGATION DELAY
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@D HARRIS CD74LPT573

December 1996 Fast CMOS 3.3V 8-Bit Transparent Latch
Features Description
« Advanced 0.6 micron CMOS Technology The CD74LPT573 is an 8-bit transparent latch designed with
three-state outputs and is intended for bus oriented applica-
» Compatible with LCX™ Families of Products tions. When Latch Enable (LE) is HIGH, the flip-flops appear

Supports 5V Tolerant Mixed Signal Mode Operation transparent to the data. The data that meets the set-up time
T octCan BeaV oSy P when LE is LOW is latched. When O is HIGH, the bus out-

put is in the high impedance state.
- Output Can Be 3V or Connected to 5V Bus
The CD74LPT573 can be driven from either 3.3V or 5.0V

¢ Advanced Low Power CMOS Operation devices allowing this device to be used as a translator in a
« Excellent Output Drive Capability: mixed 3.3/5.0V system.
- Balanced Drives (24mA Sink and Source) Ordering Information
¢ Low Ground Bounce Outputs
TEMP.
* Hysteresis on All Inputs RANGE PKG.
PART NUMBER °c) PACKAGE NO.
CD74LPT573AM -40t0 85 |20 Ld SOIC M20.3-P
CD74LPT573AQM -40t0 85 |20LdQSOP M20.15-P
CD74LPT573CM -40t0 85 |20 LdSOIC M20.3-P
CD74LPT573CQM -40t0 85 |20LdQSOP M20.15-P
CD74LPT573M -40t0 85 |20LdSOIC M20.3-P
CD74LPT573QM -40t0 85 |20 LdQSOP M20.15-P

NOTE: QSOP is commonly known as SSOP.

When ordering, use the entire part number. Add the suffix
96 to obtain the variant in the tape and reel.

Pinout

CD74LPT573
(QSOP, SOIC)
TOP VIEW

o1
DDE
DgE
DgE
os 3
DgE
D5 [7]
DQE
oy [9]

GND @

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. 4
Copyright © Harris Corporation 1996 5108 File Number 4201.2
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CD74LPT573

Functional Block Diagram

Do Dy

2l

g

D3 Dy Ds Dg D7

D 4D D D D D
G U-IFG U-l G U-I G 6-| G 5-| G U-I G 6-| G O
AT EETT
oF _<> + < ¢ b\ s + ‘ s
I | I | | l |
Op 04 02 O3 04 Os Og 0y
TRUTH TABLE (NOTE 1)
INPUTS OUTPUTS
Dn LE OE OnN
H H L H
L H L L
X X H Z

NOTE:

1. H = High Voltage Level
L = Low Voitage Level
X = Don't Care
Z = High Impedance

Pin Descriptions

PIN NAME DESCRIPTION
OE Output Enable Input (Active LOW)
LE Latch Enable Input (Active HIGH)
D7-Dg Data Inputs
07-09 Three-State Outputs
GND Ground
Vee Power
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Absolute Maximum Ratings Thermal Information
DCinputVoltage .......... ...t -0.5Vt0 7.0V  Thermal Resistance (Typical, Note 2) 8y (°C/W)
DCOutputCurrent . .......... ..o iiiiiiiiinnn., 120mA SOICPACKAGe. . ..o\ e v ieeeieeeeianennnn, 87
QSOPPackage ...........covvveunninnnn. 110
Operating Conditions Maximum Junction Temperature . . ..................... 150°C
: Maximum Storage Temperature Range .......... -65°C to 150°C
Operating Temperature Range . . ................ -40°C to 85°C ! : o
Supply Voltage to Ground Potential Maximum .Leag "II'emperature (Soldering10s)............. 300°C
INPULS AN VGG ONlY + v vvveeeineneeneanenn 05Vto70v  (LeadTips Only)
Supply Voltage to Ground Potential
Outputsand D/OOnly. ................oou..e. -0.5V to 7.0V
CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This Is a stress only rating and operation
of the device at these or any other conditions above those in the op / jons of this specification is not implied.
NOTE:

2. 8y is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS

DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vgg = 2.7V to 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 22 - 5.5 v
(Input Pins)
Input HIGH Voltage ViK Guaranteed Logic HIGH Level 2.0 - 5.5 \ =
(/O Pins) e
Input LOW Voltage Vi Guaranteed Logic LOW Level -0.5 - 0.8 \ %_
(Input and 1/O Pins) [
Input HIGH Current hH Vee = Max V|N= 5.5V - - +1 HA
(Input Pins)
Input HIGH Current IH Vee = Max Vin=Vce - - + MA
(/O Pins)
Input LOW Current L Vee = Max ViN=GND - - + pA
(Input Pins)
Input LOW Current liL Veg = Max Vin=GND - - +1 A
(1/O Pins)
High Impedance lozH Vee = Max Vour =5.5V - - +1 HA
Output Current
(Three-State) loz.  |Vcc=Max Vout =GND - - Eal BA
Clamp Diode Voltage Vi Vg = Min, Iy =-18mA - -0.7 -1.2 \
Output HIGH Current lobH Veg = 3.3V, VN =Vjgor Vi, Vo = 1.5V (Note 5) -36 -60 -110 mA
Output LOW Current loo. | Vec =33V, ViN=VjyorV, Vo = 1.5V (Note 5) 50 90 200 mA
Output HIGH Voitage VoH Vee = Min, VN =V or Vi loH =-0.1mA Ve -0.2 - - \

loH =-3mA 24 3.0 -

Veo=3.0V,ViN=Vijqor Vi loH =-8mA 24 3.0 -
(Note 7)

loH = -24mA 2.0 - - Vv
Output LOW Voltage VoL Ve = Min, Viy = Vg or Vi loL=0.1mA - - 0.2 v

loL = 16mA - 0.2 0.4 v

loL = 24mA - 0.3 0.5 v
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Electrical Specifications (Continued)

OF = GND

8 Bits Toggling

(NOTE 3) (NOTE 4)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los Ve = Max (Note 5), Voyt = GND -60 -85 -240 mA
(Note 6)

Power Down Disable loFF Ve =0V, Viy or VouT S 4.5V - - +100 pA
Input Hysteresis VH - 150 - mv
CAPACITANCE Tj, = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V - 4.5 6 pF
(Note 8)
Qutput Capacitance Cout |Vour=0V - 5.5 8 pF
(Note 8)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Vee = Max Vin=GND - 0.1 10
Supply Current orVee
Quiescent Power Alce Vee = Max Vin=VCC - 0.6V - 2.0 30
Supply Current TTL (Note 9)
Inputs HIGH
Dynamic Power lcco Ve = Max, Outputs Open Vin=Vce - 50 75 wA/
Supply Current OE = GND Vin = GND MHz
(Note 10) One Bit Toggling
50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open Vin=Vce - 0.6V - 0.6 23 mA
Current (Note 12) f = 10MHz, 50% Duty Cycle Vin=GND
OE = GND
One Bit Toggling
Ve = Max, Outputs Open Vin=Vce - 0.6V - 21 4.7 mA
f| = 2.56MHz, 50% Duty Cycle Vin=GND (Note 11)
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Switching Specifications Over Operating Range (Note 13)

(NOTE 14) CD74LPT573 CD74LPT573A CD74LPT573C
TEST (NOTE 15) (NOTE 15) (NOTE 15)

PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX | UNITS
Propagation Delay tpLH, Ci = 50pF 15 8.0 1.5 5.2 1.5 4.2 ns
Dyx to Ox tPHL Ry = 500Q '

Propagation Delay tPLH, 2.0 12.0 2.0 8.5 2.0 5.5 ns
LE to Ox tPHL
Output Enable Time tpzH, 1.5 9.5 15 6.5 1.5 55 ns
OE to Ox tpzL

Output Disable Time tpHzZ, 1.5 6.5 1.5 55 1.5 5.0 ns
(Note 16) tpLz

OE to Ox

Setup Time HIGH or tsu 2.0 - 20 N 2.0 = ns
LOW, Dy to LE

Hold Time HIGH or tH 15 - 1.5 - 1.5 - ns
LOW, Dxto LE

LE Pulse Width HIGH tw 6.0 - 5.0 - 5.0 - ns
(Note 16)

Output Skew (Note 17) tsk(0) - 0.5 - 0.5 - 0.5 ns
NOTES:

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

4. Typical values are at Vg = 3.3V, 25°C ambient and maximum loading.

o N OO,

13.

14,
15.
16.
17.

. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is guaranteed but not tested.

. VoH = Vg - 0.6V at rated current.

. This parameter is determined by device characterization but is not production tested.

. Per TTL driven input; all other inputs at Vg or GND.

10.
11.
12.

This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.

Ic = lQUIESGENT + INPUTS + IDYNAMIC

Ic =Icc + Alge DuNT + Iocp (fop/2 + fiNy)

Icc = Quiescent Current

Algc = Power Supply Current for a TTL High Input

Dy = Duty Cycle for TTL Inputs High

Nt = Number of TTL Inputs at Dy

Icep = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency

Nj = Number of Inputs at f|

All currents are in milliamps and all frequencies are in megahertz.

Propagation Delays and Enable/Disable times are with Vo = 3.3V £0.3V, normal range. For Vg = 2.7V, extended range, all Propaga-
tion Delays and Enable/Disable times should be degraded by 20%.

See test circuit and wave forms.

Minimum limits are guaranteed but not tested on Propagation Delays.

This parameter is guaranteed but not production tested.

Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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Test Circuits and Waveforms

Vee
()
Vi b
PULSE N
GENERATOR buT
Ry 500Q
NOTE:

18. Pulse Generator for All Pulses: Rate < 1.0MHz; Zoyt <50Q;

1, tr < 2.5ns.
FIGURE 1. TEST CIRCUIT

r—; —3av
DATA INPUT @ m— 1.5V
tsu H —ov

—3v
TIMING INPUT — — 1.5V
-0V
S
Asvucnnonous JREM 3v
CONTI - 1.5V
PRESET, CLEAR, E'rc ov

SYNCHRONOUS CONTROL
PRESET, CLEAR,
CLOCK ENABLE, ETC.

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING

ENABLE DISABLE
3v
CONTROL INPUT 1.5V
ov
av
nonan ST ST B
ALL 03
toom |e—s 3 [T
PZH PHZ !
I Y03V Vou
OUTPUT  SWITCH
NORMALLY HIGH GND 1.5V
—ov ov

FIGURE 4. ENABLE AND DISABLE TIMING

G — 3V
— 1.5V
tsu L] —0ov

SWITCH POSITION
TEST SWITCH
tpLz: tpzL, Open Drain 6v
tpHz, tpzH GND
tpLH: tPHL Open
DEFINITIONS:

C = Load capacitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to ZoyT of the
Pulse Generator.

LOW-HIGH-LOW
HIGH-LOW-HIGH

FIGURE 3. PULSE WIDTH

——————— 3V
PSS
INP! :
N
tw.u tPHL
o
\ VoH
OUTPUT — 15V
VoL
L
—\Y)
OPPOSITE PHASE 15V
INPUT TRANSITION
ov

FIGURE 5. PROPAGATION DELAY
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HARRIS

SEMICONDUCTOR

December 1996

CD74LPT646,
CD74LPT652

Fast CMOS 3.3V 8-Bit Registered Transceivers

Features
¢ Advanced 0.6 micron CMOS Technology
¢ Compatible with LCX™ Families of Products
* Supports 5V Tolerant Mixed Signal Mode Operation
- Input Can Be 3V or 5V
- Output Can Be 3V or Connected to 5V Bus
¢ Advanced Low Power CMOS Operation
¢ Excellent Output Drive Capability:
- Balanced Drives (24mA Sink and Source)
* Low Ground Bounce Outputs
¢ Hysteresis on All Inputs

Pinout

CD74FCT646
(QSOP, SOIC)
TOP VIEW

CD74LPT652
(QSOP, SOIC)
TOP VIEW

Description

The CD74LPT646 and CD74LPT652 are designed with a
bus transceiver with three-state D-type flip-flops and control
circuitry arranged for multiplexed transmission of data
directly from the data bus or from the internal storage regis-
ters. The CD74LPT652 utilizes GAB and GBA signals to
control the transceiver functions. The CD74LPT646 utilizes
the enable control (G) and direction pins (DIR) to control the
transceiver functions. SAB and SBA control pins are used to
select either real-time or stored data transfer. The circuitry
used for select control will eliminate the typical decoding
glitch that occurs in a multiplexer during the transition
between real-time and stored data. A low input level selects
real-time data and a high selects stored data.

The CD74LPT646 and CD74LPT652 can be driven from
either 3.3V or 5.0V devices allowing this device to be used
as a translator in a mixed 3.3/5.0V system.

Ordering Information

TEMP. PKG.
PART NUMBER RANGE (°C)] PACKAGE NO.

CD74LPT646QM -40t085 |24LdQSOP |M24.15-P
CD74LPT646AQM -40t0 85 |24LdQSOP |M24.15-P
CD74LPT646CQM -40to 85 |24 LdQSOP |M24.15-P
CD74LPT646M -40t0 85 |24 Ld SOIC M24.3-P
CD74LPT646AM -4010 85 [24LdSOIC M24.3-P
CD74LPT646CM -40t085 |24 Ld SOIC M24.3-P
CD74LPT652QM -40t085 [24LdQSOP |M24.15-P
CD74LPT652AQM -40to 85 |24 LdQSOP [M24.15-P
CD74LPT652CQM 401085 |24LdQSOP [M24.15-P
CD74LPT652M -401085 24 Ld SOIC M24.3-P
CD74LPT652AM -40t0 85 }24LdSOIC M24.3-P
CD74LPT652CM -40t0 85 |24 Ld SOIC M24.3-P

NOTE: QSOP is commonly known as SSOP.

When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handiing Procedures.
3-115
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CD74LPT646, CD74LPT652

Functional Block Diagram

CD74LPT652 ONLY
Py — — = = b
corapressony | t °<| Gk GAB |> ]

r-é————--l s U |

| |

| |

IL DIR N

______ J
cPBA j>‘
SBA
CPAB —‘D—
sAB D,rb_
rkEF—— — — - — — [ - 4
I 1 OF 8 CHANNELS B REG |
1 D
| | °M |
| oS |
| ] <1 !
Ag ++ AREG N )
! +—]og |
e - |
| N, | |
| vV I
T I [ - ] a
2
TO 7 OTI HERvCHANNELS
TRUTH TABLE (CD74LPT646)
INPUTS DATA VO (NOTE 1)
FUNCTION/OPERATION G DIR CPAB CPBA SAB SBA Ag - Az Bg-By
Isolation H X HorlL HorlL X X input Input
Store A and B Data H X 1 T X X
] Real Time B Data to A Bus L L X X X L Output Input
Stored B Data to A Bus L L X Hork X H
Real Time A Data to B Bus L H X X L X Input Output
Stored A Data to B Bus L H Horl X H X
TRUTH TABLE (CD74LPT652)
(NOTES 1, 2)

) INPUTS DATA I/O
FUNCTION/OPERATION| GAB GBA CPAB CPBA SAB SBA Ag- A7 Bg- By
Isolation L H Horl HorL X X Input Input
Store A and B Data L H T T X X
Store A, Hold B X H T HorL X X Input Unspecified
Store A in Both Registers H H T T X (Note 2) X Input Output

(Note 1)
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TRUTH TABLE (CD74LPT652) (Continued)

(NOTES 1, 2)
INPUTS DATA I/O
FUNCTION/OPERATION GAB GBA CPAB CPBA SAB SBA Ag- A7 Bp-B7
Hold A, Store B L X HorL 1 X X Unspecified Input
Store B in Both Registers L L T ) X X (Note 2) Output Input
(Note 1)
Real Time B Data to A Bus L L X X X L Output Input
Stored B Data to A Bus L L X Horl X H
Real Time A Data to B Bus H H X X L X Input Output
Stored A Data to B Bus H H Horl X H X
Stored A Data to B Bus H L HorlL HorL H H Output Output
and Stored B Data
to ABus
NOTES:

1. The data output functions may be enabled or disabled by various signals at the G or DIR for the CD74LPT646 type and GAB or GBA for
CD74LPT652 type inputs. Data input functions are always enabled, i.e., data at the bus pins will be stored on every LOW-to-HIGH tran-
sition on the clock inputs.

2. Select Control = L: clocks can occur simultaneously.
Select Control = H: clocks must be staggered in order to load both registers.
H = High Voltage Level
L = Low Voltage Level
X = Don't Care
T= LOW-to-HIGH transition
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rENIr=n
Lo
[ P |
o
[ B |
L]
A BUS
N|T— 1,17 B
[ B |
boaer
.
[ |
[T |
bamd! hwd
_w

CD74LPT646 DIR G CPAB CPBA SAB SBA
L L X X X L

CD74LPT652 GAB GBA CPAB CPBA SAB SBA
L L X X X L

FIGURE 1. REAL-TIME TRANSFER BUS B TO A

BUS 1
A

CD74LPT646 DIR G CPAB CPBA SAB SBA
H L T X X X
L L X T X X
X H 1 1 X X

CD74LPT652 GAB GBA CPAB CPBA SAB SBA
X H T X X X

L X X X X
LHT%XX

FIGURE 3. STORAGE FROM A AND/OR B
NOTE:
3. Cannot transfer data to A bus and B bus simultaneously.

- -y
- -
-y
-k

N BUS

BUS L
A

St

CD74LPT646 DIR T CPAB CPBA SAB SBA
H L X X L X

CD74LPT652 GAB GBA CPAB CPBA SAB SBA
H H X X L X

FIGURE 2. REAL-TIME TRANSFER BUS ATO B

1.

BUS . LN, | BUS
A B : Y B
h .
N

CD74LPT646 DIR G CPAB CPBA SAB SBA
(NOTE 3) L L X HorL X H
H L HorL X H X

CD74LPT652 GAB GBA CPAB CPBA SAB SBA
H L HorL HorL H H

FIGURE 4. TRANSFER STORES DATA TO A AND/OR B

Pin Descriptions
PIN NAME DESCRIPTION
Ag- Ay Data Register A Inputs, Data Register B Outputs
Bo-B7 Data Register B Inputs, Data Register A Outputs
CPAB, CPBA Clock Pulse Inputs
SAB, SBA Output Data Source Select Inputs
DIR, G Output Enable Inputs (CD74LPT646)
GAB, GBA Output Enable Inputs (CD74LPT652)
GND Ground
Vee Power




CD74LPT646, CD74LPT652

Absolute Maximum Ratings Thermal Information
DClnputVoltage .............cccvvivenn.en -0.5Vto 7.0V Thermal Resistance (Typical, Note 4) 0,4 (°C/W)
DCOutputCurrent . .........cooiiiiieniinnnann, 120mA SOICPACKAGE . + .o v vveeeerrenenrnaaeennnn. 75

1) QSOPPackage...........ccovvvivviivennnn 100
Operating Conditions o Maximum Junction Temperature. . ..................... 150°C
Operating Temperature Range. ................. -40°C1085°C  Maximum Storage Temperature Range .. ........ -65°C to 150°C
Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s)............. 300°C

Inputs and Vg Only

Supply Voltage to Ground Potential

Outputs and D/O Only.

......................... -0.5V to 7.0V (Lead Tips Only)
........................ -0.5Vto 7.0V

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage lto the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

4. 6, is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 5) (NOTE 6)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS

DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T = -40°C to 85°C, Vo = 2.7V to 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 22 - 5.5 \
(Input Pins)
Input HIGH Voltage VIH Guaranteed Logic HIGH Level 20 - 55 \
(/O Pins)
Input LOW Voltage ViL Guaranteed Logic LOW Level -0.5 - 0.8 \'
(Input and I/O Pins)
Input HIGH Current IIH Vgc = Max VIN=5.5V - - +1 pA
(Input Pins)
Input HIGH Current M Vge = Max ViN=Vco - - +t pA
(/O Pins)
Input LOW Current L Vee = Max Viy=GND - - +1 A
(Input Pins)
Input LOW Current e Vee = Max Vin=GND - - +1 pA
(/0 Pins)
High Impedance lozn Vce = Max Vout =5.5V - - +1 nA
Output Current — — ) "
(Three-State Output lozL Vgc = Max Vourt = GND +1 pA
Pins)
Clamp Diode Voltage VIK Vee = Min, )y =-18mA - -0.7 -1.2 \
Output HIGH Current lobH |Vec=33V,ViN=Vigor V), Vo =15V (Note 7) -36 -60 -110 mA
Output LOW Current lopL Ve =33V, Vy= V|4 or Vi, Vo = 1.5V (Note 7) 50 90 200 mA
Output HIGH Voltage VoH Vee = Min, Vi = Vi or Vi loH =-0.1mA Vec-0.2 - -

loH =-3mA 24 3.0 - Vv

Voo =3.0V, ViN=V|yor Vi IoH = -8mA 24 3.0 - v
(Note 9)

loH = -24mA 2.0 - - \
Output LOW Voltage VoL Vee =Min, Viy = Vg or Vi loL =0.1mA - - 0.2 \

loL = 16mA - 0.2 0.4 v

loL =24mA - 0.3 0.5 \
Short Circuit Current los Ve = Max (Note 7), Voyt = GND -60 -85 -240 mA
(Note 8)
Power Down Disable lorr | Voo =0V, Viyor Voyr s4.5V - - 1100 pA
Input Hysteresis VH - 150 - mvV
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Electrical Specifications (Continued)

(NOTE 5) (NOTE 6)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
CAPACITANCE Ty = 25°C, f = 1MHz
Input Capacitance CiN VinN=0V - 4.5 6 pF
(Note 10)
Qutput Capacitance Coutr |Vour=ov - 5.5 8 pF
(Note 10)
POWER SUPPLY SPECIFICATIONS
Quiescent Power Icc Vce = Max ViN=GND - 0.1 10 pA
Supply Current orVee
Quiescent Power Alge Vce = Max ViN=Vce - 0.6V - 2.0 30 pA
Supply Current TTL (Note 11)
Inputs HIGH
Dynamic Power lccb | Vec = Max, Outputs Open ViN=Vce - 50 75 pA/
Supply G=DIR=GND ViN=GND MHz
(Note 12) One Bit Toggling
50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open VIN=Vce - 0.6V - 0.6 23 mA
Current (Note 14) fi = 10MHz, 50% Duty Cycle Vin=GND
G=DIR=GNDor
GAB = GBA = GND
One Bit Toggling
Ve = Max, Outputs Open ViN=Vge - 0.6V - 2.1 47 mA
fi = 2.6MHz, 50% Duty Cycle Vin=GND (Note 13)
G=DIR=GNDor
GAB = GBA = GND
8 Bits Toggling
Switching Specifications Over Operating Range (NOTE 15)
CD74LPTxxx CD74LPTxxxA CD74LPTxxxC
(NOTE 16)
TEST (NOTE 17) (NOTE 17) (NOTE 17)
PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX | UNITS
CD74LPT646
Propagation Delay tpLH, Cy =50pF 2.0 75 2.0 6.3 15 54 ns
Bus to Bus tPHL Ry =500Q
Output Enable Time tpzH, 2.0 14.0 2.0 9.8 1.5 7.8 ns
G, DIR to Bus tez1
Output Disable Time tpHz, 2.0 9.0 20 6.3 15 6.3 ns
G, DIR to Bus tpLz
Propagation Delay tpLH, 20 9.0 2.0 6.3 1.5 57 ns
Clock to Bus tPHL
Propagation Delay tpLH, 2.0 9.5 2.0 7.7 15 6.2 ns
SBA or SAB to Bus tPHL
Setup Time HIGH or tsu 4.0 - 20 - 2.0 - ns
LOW, Bus to Clock
Hold Time HIGH or tH Cy = 50pF 2.0 - 1.5 - 15 - ns
LOW, Bus to Clock R, =500Q
Clock Pulse Width tw 6.0 - 5.0 - 5.0 - ns
HIGH or LOW
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Switching Specifications Over Operating Range (NOTE 15) (Continued)

CD74LPTxxx CD74LPTxxxA CD74LPTxxxC
(NOTE 16)
TEST (NOTE 17) (NOTE 17) (NOTE 17)
PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX | UNITS
CD74LPT652
Propagation Delay tPLH, C =50pF 2.0 75 2.0 6.3 1.5 54 ns
Bus to Bus tPHL Ry =500Q
Output Enable Time tpzH, 2.0 14.0 2.0 9.8 1.5 7.8 ns
GBA, GAB to Bus tpzL
Output Disable Time tpHz, 20 9.0 2.0 6.3 15 6.3 ns
GBA, GAB to Bus trLz
Propagation Delay tpLH, 2.0 9.0 2.0 6.3 1.5 5.7 ns
Clock to Bus tPHL
Propagation Delay tpLH, 2.0 95 2.0 7.7 1.5 6.2 ns
SBA or SAB to Bus tPHL
Setup Time HIGH or tsu 4.0 E 2.0 - 20 - ns
LOW, Bus to Clock
Hold Time HIGH or ty 2.0 - 1.5 - 1.5 - ns
LOW, Bus to Clock
Clock Pulse Width tw 6.0 - 5.0 - 5.0 = ns
HIGH or LOW
NOTES:

5. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
6. Typical values are at Vg = 3.3V, 25°C ambient and maximum loading.
. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is guaranteed but not tested.
. VoH = Vcg - 0.6V at rated current.
10. This parameter is determined by device characterization but is not production tested.
11. Per TTL driven input; all other inputs at Vg or GND.
12. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
13. Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.
14. Ic = lQUIESCENT + lINPUTS + IDYNAMIC
Ic =lcc + Alge DHNT + Icep (Nep fep/2 + fiNy)
Icc = Quiescent Current (lceL,lccH and Iccz)
Algc = Power Supply Current for a TTL High input
Dy = Duty Cycle for TTL Inputs High
Nt = Number of TTL Inputs at Dy
lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fop = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fcp
f| = Input Frequency
Nj = Number of Inputs at f|
All currents are in milliamps and all frequencies are in megahertz.
15. Propagation Delays and Enable/Disable times are with Vg = 3.3V +0.3V, normal range. For Vgc = 2.7V, extended range, all Propaga-
tion Delays and Enable/Disable times should be degraded by 20%.
16. See test circuit and wave forms.
17. Minimum limits are guaranteed but not tested on Propagation Delays.

© ® N
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CD74LPT646, CD74LPT652

Test Circuits and Waveforms

PULSE
GENERATOR

NOTE:

18. Pulse Generator for All Pulses: Rate <1.0MHz; ZoyT < 509Q;

t, ty < 2.5ns.

FIGURE 5. TEST CIRCUIT

DATA INPUT W

?—S —3v
— 1.5V
tsu tH — oV

—3V

TIMING INPUT

v -

— 1.5V

— oV
—3v

tREM
ASYNCHRONOUS
CONTROL
PRESET, CLEAR, ETC.

— 1.5V

SYNCHRONOUS CONTROL
PRESET, CLEAR,
CLOCK ENABE ETC.

—ov

e — 3V
— 1.5V
T
i |

FIGURE 6. SETUP, HOLD, AND RELEASE TIMING

ENABLE

CONTROL INPUT

DISABLE

OUTPUT
NORMALLY LOW

OUTPUT
NORMALLY HIGH

FIGURE 8. ENABLE AND DISABLE TIMING

SWITCH POSITION
TEST SWITCH
tpLz, tpzL, Open Drain eV
tPHZ, tPZH GND
tPLH: tPHL Open

DEFINITIONS:
Cyi = Load capacitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to ZoyT of the
Pulse Generator.

LOW-HIGH-LOW
PULSE 1.5V

HIGH-LOW-HIGH
PULSE 1.5V

FIGURE 7. PULSE WIDTH

e 3V
P SAME I;:MSE 15V
INPUT TRANSITION :
N
tpHL
\ VoH
OUTPUT — 1.5V

VoL
|-2pHL |
e 3V
OPPOSITE PHASE 15V
INPUT TRANSITION -
ov

FIGURE 9. PROPAGATION DELAY
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@D HARRIS CD74LPT827

December 1996 Fast CMOS 3.3V 10-Bit Buffer

Features Description

¢ Advanced 0.6 micron CMOS Technology The CD74LPT827 is a 10-bit wide non-inverting bus driver

. . . ™ . providing high-performance bus interface buffering for wide
Compatible with LCX* Families of Products address/data paths or buses carrying parity. The 10-bit buff-

* Supports 5V Tolerant Mixed Signal Mode Operation ers have NAND-ed output enables for maximum control flex-
- Input Can Be 3V or 5V ibility. They are designed for high-capacitance load drive
- Output Can Be 3V or Connected to 5V Bus capability, while providing low-capacitance bus loading at

both inputs and outputs.

The CD74LPT827 can be driven from either 3.3V or 5.0V
¢ Excellent Output Drive Capability: devices allowing this device to be used as a translator in a
- Balanced Drives (24mA Sink and Source) mixed 3.3/5.0V system.

e Advanced Low Power CMOS Operation

* Low Ground Bounce Outputs Ordering Information

¢ Hysteresis on All Inputs

TEMP.
RANGE PKG.
PART NUMBER (°c) PACKAGE NO.

CD74LPT827AQM -40t0 85 |24 LdQSOP [M24.15-P
CD74LPT827BQM -40to 85 |24 Ld QSOP |M24.15-P
CD74LPT827CQM -40t0 85 }24 Ld QSOP |M24.15-P
CD74LPT827AM -40to 85 |24 Ld SOIC M243-P
CD74LPT827BM -40to0 85 |24 Ld SOIC M24.3-P
CD74LPT827CM -40to 85 |24 Ld SOIC M24.3-P

NOTE: QSOP is commonly known as SSOP.

When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.

Pinout
CD74LPT827
(QSOP, SOIC)
TOP VIEW
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 4258

b )
Copyright © Harris Corporation 1996 3123
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CD74LPT827

Functional Block Diagram

Yo Y1 Yz Y3 Ys Ys Ys Y7 Ys Yg

OE, OF;

TRUTH TABLE (NOTE 1)

INPUTS OUTPUT
YN

FUNCTION
Transparent

Three-State

XIt-l-_gl
I><|-|-h$|
=]
Z

XIXiT|rr
NIN}IIT|™

NOTE:

‘1. H = High Voltage Level
L = Low Voltage Level
X = Don't Care
2Z = High Impedance

Pin Description

PIN NAME DESCRIPTION

OEy Output Enable Input (Active LOW)

Do - Dg 10-Bit Data Inputs

Yo- Yo 10-Bit Data Outputs

GND Ground

Vee Power
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CD74LPT827

Absolute Maximum Ratings

DC Input Voltage ... ... R -0.5Vto 7.0V
DCOutputCurrent...............iiiiiiiiiiien, 120mA
Operating Conditions
Operating Temperature Range. . .. .............. -40°C to 85°C
Supply Voltage to Ground Potential

Inputsand Ve Only. ...l -0.5V to 7.0V
Supply Voltage to Ground Potential

Outputs and D/OONly. . ...t -0.5Vto 7.0V

Thermal Information

Thermal Resistance (Typical, Note 2) 04 (CCW)
QSOPPackage .........covvvviiviiinennnns 75
SOICPackage..........ccovviieniviennn., 100

Maximum Junction Temperature. . . ..............cco.... 150°C

Maximum Storage Temperature Range .......... -65°C to 150°C

Maximum Lead Temperature (Soldering 10s)............. 300°C

(Lead Tips Only)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation

of the device at these or any other conditions above those indit
NOTE:

d in the op

of this specification is not implied.

2. 9 Is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS

DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T = -40°C to 85°C, Vg = 2.7V 10 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.2 - 55 v
(Input Pins)
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - 5.5 \
(/0 Pins)
Input LOW Voltage viL Guaranteed Logic LOW Level -0.5 - 0.8 \
(Input and I/0 Pins)
Input HIGH Current [ Ve = Max ViN=5.5V - - 5 pA
(Input Pins)
Input HIGH Current '] Vee = Max ViN=Vce - - 5 pA
(/O Pins)
Input LOW Current IiL Vee = Max Vin=GND - - 5 MA
(Input Pins)
Input LOW Current i Vce = Max Vin=GND - - 15 pA
(/0 Pins)
High Impedance lozH Vge = Max Vout=5.5V - - 15 HA
Output Current
(Three-State Output lozL  |Vec=Max Vour = GND - - 15 pA
Pins)
Clamp Diode Voltage Vik Vee = Min, Iy =-18mA - -0.7 -1.2 v
Output HIGH Current lobH Vee =33V, VN =V or Vi, Vo = 1.5V (Note 5) -36 -60 -110 mA
Output LOW Current loo. |Vcc =33V, ViN=VorV, Vo=15V (Note 5) 50 90 200 mA
Output HIGH Voltage VoH Ve = Min, Vi = Vi or Vi loH =-0.1mA Vee-0.2 N -

loH = -3mA 24 3.0 -

Ve =3.0V, Viy=Viqor V) loH = -8mA 24 3.0 - v
(Note 7)

loH = -24mA 2.0 - - v
Output LOW Voltage VoL Voo =Min, Viy =V or Vi loL =0.1mA - - 0.2 v

loL = 16mA - 0.2 0.4 v

loL =24mA - 0.3 05 \
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CD74LPT827

Electrical Specifications (Continued)

OEyx = GND
10 Bits Toggling

(NOTE 3) (NOTE 4)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los |Vcc =Max (Note 5), Voyt = GND -60 -85 -240 mA
(Note 6)

Power Down Disable loFF Voc =0V, VN or Voyt 4.5V - - +100 pA
Input Hysteresis VH - 150 - mvV
CAPACITANCE Ty, = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V - 45 6 pF
(Note 8)
Qutput Capacitance Coutr |Vout=0V - 5.5 8 pF
(Note 8)
POWER SUPPLY SPECIFICATIONS
Quiescent Power Icc Vee = Max ViN=GND - 0.1 10 pA
Supply Current or Vg
Quiescent Power Alce | Voo =Max Vin=Vgc-0.6V - 2.0 30 pA
Supply Current TTL (Note 9)
Inputs HIGH
Dynamic Power Iccp | Ve = Max, Outputs Open Vin=Vce - 50 75 pA
Supply ‘OEx = GND Vin=GND MHz
(Note 10) One Bit Toggling
50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open Vin=Vce - 0.6V - 0.6 23 mA
Current (Note 12) f = 10MHz, 50% Duty Cycle ViN=GND
OEx = GND
One Bit Toggling
Ve = Max, Outputs Open ViN=Vce - 0.6V - 21 47 mA
f; = 2.5MHz, 50% Duty Cycle Vin=GND (Note 11)
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CD74LPT827

Switching Specifications Over Operating Range (NOTE 13)

(NOTE 14) CD74LPT16827A CD74LPT16827B CD74LPT16827C
TEST (NOTE 15) (NOTE 15), (NOTE 15),

PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX | UNITS
Propagation Delay tpLm, {CL =50pF 15 6.5 1.5 5.0 1.5 44 ns
Dxx to Yy teL  |RL=500Q
Output Enable Time tpzH, 15 95 1.5 8.0 1.5 7.0 ns
OEy to Yx tpzL
Output Disable Time tpHZ, 1.5 8.5 1.5 6.0 1.5 5.7 ns
(Note 16) tpLz
OEy to Yy
NOTES:

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

© ® N ;A

13.

14.
15.
16.

. Typical values are at Vgg = 3.3V, 25°C ambient and maximum loading.
. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is guaranteed but not tested.

VoH = Vgc - 0.6V at rated current.

. This parameter is determined by device characterization but is not production tested.
. Per TTL driven input; all other inputs at Vg or GND.

10.
11.

- lc = lquIESCENT + iNPUTS + IDYNAMIC

This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.

Ig = lgc + Alge DHNT + Iccp (fop/2 + fiN)

lgc = Quiescent Current (Iccy lccH and Iccz)

Al = Power Supply Current for a TTL High Input

Dy = Duty Cycle for TTL Inputs High

Nt = Number of TTL Inputs at Dy

lccp = Dynamic Current Caused by an input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency

N; = Number of Inputs at f;

All currents are in milliamps and all frequencies are in megahertz.

Propagation Delays and Enable/Disable times are with Vg = 3.3V £0.3V, normal range. For Vg = 2.7V, extended range, all Propaga-
tion Delays and Enable/Disable times should be degraded by 20%.

See test circuit and wave forms.
Minimum limits are guaranteed but not tested on Propagation Delays.
This parameter is guaranteed but not production tested.
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CD74LPT827

Test Circuits and Waveforms

v SWITCH POSITION
Vee OPEN
_I_GND 4 TEST . SWITCH
v — tpLz, tpzu, Open Drain 6V
IN
QERSRATOR DUt tprz, tpzH GND
tPLH: tPHL Open
Rr soon DEFINITIONS:
C = Load capacitance, includes jig and probe capacitance.
o T W o o L Ry = Termination resistance, should be equal to Zgy of the
- = = = - = Pulse Generator.
NOTE:
17. Pulse Generator for All Pulses: Rate < 1.0MHz; Zoyt < 50Q;
t, ty < 2.5ns.
FIGURE 1. TEST CIRCUIT
ENABLE DISABLE
v e 3V
CONTROL INPUT 1.5v SAME PHASE 15V
INPUT TRANSITION : ;
———ov ov
tPLH tPHL
3v |t —-1
OUTPUT
NORMALLY LOW ev OUTPUT
03V
tozu | i t ‘; o
‘ PHL V
OUTPUT  swiTCH Yoav o
NORMALLY HIGH GND 1.5V ( E OPPOSITE PHASE
L ov ov INPUT TRANSITION
FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY
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Selection Guide

OCTAL 5V FCT CMOS LOGIC AND 5V FCT WITH 25Q SERIES RESISTOR

SPEED GRADE (X)
PART NUMBER DESCRIPTION BLANK A B C D FILE #
CD29FCT520T Fast CMOS Multilevel Pipeline Register - X X - - 4164
CD29FCT52T Fast CMOS Registered Transceivers - X X - - 4163
CD74FCT138T Fast CMOS 1-0f-8 Decoder X X - X - 4158
CD74FCT139T Fast CMOS Dual 1-of-4 Decoder X X - X - 4159
CD74FCT181T 8-Input Multiplexer X X - X - 4160
CD74FCT153T High-Speed CMOS Dual 4-Input X X - X - 4161
Multiplexer

CD74FCT157T Fast CMOS Quad 2-Input Multiplexer X X - X X 4166

CD74FCT2151T Fast CMOS 8-Input Multiplexer X X - - 4160

CD74FCT2153T High-Speed CMOS Dual 4-Input X X - X - 4161
Multiptexer

CD74FCT2157T Fast CMOS Quad 2-Input Multiplexer X X - X - 4166

CD74FCT2240T | Fast CMOS Octal Buffer and Line Drivers X X - X - 4167

CD74FCT2241T Octal Buffer and Line Drivers X X - X - 4167

CD74FCT2244T Fast CMOS Octal Buffer and Line Drivers X X - X - 4167

CD74FCT2245T | Fast CMOS Octal Bidirectional X X - X X 4168
Transceivers

CD74FCT2253T | High-Speed CMOS Dual 4-Input X X - X - 4161
Multiplexer

CD74FCT2257T Fast CMOS Quad 2-Input X X - X - 4166
Multiplexer

CD74FCT2273T | Fast CMOS Octal D Flip-Flop with Master X X - X - 4169
Reset

CD74FCT2373T Fast CMOS Octal Transparent Latches X X - X - 4170

CD74FCT2374T Fast CMOS Octal D Registers X - X X 417
(Three-State)

CD74FCT238T Fast CMOS 1-of-8 Decoder X X - X - 4158

CD74FCT239T Fast CMOS Dual 1-of-4 Decoder X X - X - 4159

CD74FCT240T Fast CMOS Octal Buffer and Line Drivers X X - X X 4167

CD74FCT241T Fast CMOS Octal Buffer and Line Drivers X X - X X 4167

CD74FCT244T Fast CMOS Octal Buffer and Line Drivers X X - X X 4167

CD74FCT245T Fast CMOS Octal Bidirectional X X - X X 4168
Transceivers

CD74FCT251T Fast CMOS 8-Input Multiplexer X X - X - 4160

43

OCTAL 5V FCT
5V FCT 25Q




Selection Guide

OCTAL 5V FCT CMOS LOGIC AND 5V FCT WITH 25Q SERIES RESISTOR (Continued)

SPEED GRADE (X)
PART NUMBER DESCRIPTION BLANK A B c D FILE #

CD74FCT253T High-Speed CMOS Dual 4-Input X X - X - 4161
Multiplexer

CD74FCT2541T | Fast CMOS Octal Buffer and Line Drivers X X - X - 4167

CD74FCT2543T | Fast CMOS Latched X X - X X 4173
Transceivers

CD74FCT2573T | Fast CMOS Octal Transparent Latches X X - X - 4170

CD74FCT2574T | Fast CMOS Octal D Registers X X . X X 417
(Three-State)

CD74FCT257T Fast CMOS Quad 2-Input X X - X - 4166
Multiplexer

CD74FCT2646T | Fast CMOS Octal Registered X X - - - 4175
Transceivers

CD74FCT2652T | Fast CMOS Octal Registered X X - - - 4175
Transceivers

CD74FCT273T Fast CMOS Octat D Flip-Flop with Master X X - X X 4169
Reset )

CD74FCT2821T | Fast CMOS Bus Interface - X X - - 4176
Registers

CD74FCT2823T | Fast CMOS Bus Interface - X X X - 4176
Registers

CD74FCT2827T | Fast CMOS 10-Bit Buffers - X X - - 4179

CD74FCT2828T | Fast CMOS 10-Bit Buffers - X X X - 4179

CD74FCT2841T | Fast CMOS Bus Interface - X X X - 4177
Latches

CD74FCT373T Fast CMOS Octal Transparent Latches X X - X X 4170

CD74FCT374T Fast CMOS Octal D Registers X X - X X a7
(Three-State)

CD74FCT377T Fast CMOS Octal D Flip-Fiop with Clock X X - X X 4172
Enable

CD74FCT399T Fast CMOS Quad Dual-Port Register X X - X - 4252

CD74FCT521T Fast CMOS 8-Bit Identity Comparator X X X X X 4214

CD74FCT533T Fast CMOS Octal Transparent Latches X X - X - 4170

CD74FCT534T Fast CMOS Octal D Registers X X - X X 171
(Three-State)

CD74FCT540T Fast CMOS Octal Buffer and Line Drivers X X - X X 4167

CD74FCT541T Fast CMOS Octal Buffer and Line Drivers X X - X X 4167

CD74FCT543T Fast CMOS Latched X X - X X 4173
Transceivers

CD74FCT544T Fast CMOS Latched Transceivers X X - X X 4173




Selection Guide

OCTAL 5V FCT CMOS LOGIC AND 5V FCT WITH 25Q SERIES RESISTOR (Continued)

4-5

SPEED GRADE (X)
PART NUMBER DESCRIPTION BLANK A B [+ D FILE #
CD74FCT573T Fast CMOS Octal Transparent Latches X X - X 4170
CD74FCT574T Fast CMOS Octal D Registers X X - X X 4171
(Three-State)
CD74FCT623T Fast CMOS Octal Bus Transceiver X X - X X 4174
(Three-State)
CD74FCT640T Fast CMOS Octal Bidirectional X X - X X 4168
Transceivers
CD74FCT646T Fast CMOS Octal Registered X X - X X 4175
Transceivers
CD74FCT648T Fast CMOS Octal Registered X X - X - 4175
Transceivers
CD74FCT651T, Fast CMOS Octal Registerad X X - X - 4175
CD74FCT2652T Transceivers
CD74FCT652T Fast CMOS Octal Registered X X - X - 4175
Transceivers
CD74FCT821T Fast CMOS Bus Interface Registers - X X X - 4176 -
CD74FCT823T Fast CMOS Bus Interface Registers - X X X - 4176 E %
> N
CD74FCT825T Fast CMOS Bus Interface Registers - X X X - 4176 3 5
'8
CD74FCT827T Fast CMOS 10-Bit Buffers - X X X - 4179 E >
in
CD74FCT828T Fast CMOS 10-Bit Buffers - X X X - 4179 °
CD74FCT841T Fast CMOS Bus Interface Latches - X X X - 4177
CD74FCT843T Fast CMOS Bus Interface Latches - X X X - 4177
CD74FCT845T Fast CMOS Bus Interface Latches - X X X - 4177
CD74FCT861T Fast CMOS Bus Transceivers - X X X - 4178
CD74FCT863T Fast CMOS Bus Transceivers - X X X - 4178
CD74FCT864T Fast CMOS Bus Transceivers - X X X - 4178






@ HARRIS CD29FCT52T

December 1996 Fast CMOS Registered Transceiver
Features Description
s Advanced 0.8 micron CMOS Technology The CD29FCT52T is an 8-bit registered transceiver

¢ These Devices are Pin Compatible With Bipolar
FAST™ Series at a Higher Speed and Lower Power
Consumption

¢ TTL Input and Output Levels
* Extremely Low Static Power

¢ Hysteresis on All Inputs

Ordering Information

TEMP. PKG.
PART NUMBER | RANGE (°C)| PACKAGE NO.
CD29FCT52ATM -40to 85 |24 Ld SOIC M24.3-P
CD29FCT52ATQM -40t0 85 |24 Ld QSOP M24.15-P
CD29FCT52BTM -40t085 |24 Ld SOIC M24.3-P
CD29FCT52BTQM -40t085 |24 Ld QSOP M24.15-P

NOTE: QSOP is commonly known as SSOP.

When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.

designed with two 8-bit back-to-back registers to store data
flowing in both directions between two bidirectional buses.
Separate clock enable and three-state output enable signals
are provided for each register.

Pinout
CD29FCT52T
(QSOP, SOIC)
TOP VIEW
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 4163.1

FAST™ is a trademark of Fairchild Semiconductor.
Copyright © Harris Corporation 1996 4-7
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CD29FCT52T

Functional Block Diagram

CD29FCTS52T
CPA
CEA oFB
s
CE cP
Ag Do Qo Bo
A4 Dy Q B4
Ay Dy Q B2
Az D3 Q3 B3
A REGISTER
Dy Q4 By
Dg Qg Bg
Qg Bs
Ay Q7 By
Q Do
Q Dy
Q D2
Q3 D3
B REGISTER
Q4 Dy
Qg Ds
Qg Dg
Q7 Dz
CE cP
OEA - cPB
CEB
TRUTH TABLE (NOTE 1) OUTPUT CONTROL TABLE
INPUTS INTERNAL INTERNAL | Y-OUTPUTS
FUNCTION | Dn cp CE QN FUNCTION OF Qy | cp2oFcTs2T
Hold Data X X H NC
Disable Outputs H X z
Toad Data T T T T isable Outpu
H 1T L H Enable Outputs L L L
NOTE: L H H

1. H = HIGH Voltage Level
L = LOW Voltage Level
X =Don't Care
Z = High Impedance
NC = No Change
T = LOW-to-HIGH Transition
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CD29FCT52T

Pin Descriptions

PIN NAME DESCRIPTION
Ag-Ay A Register Inputs or B Register Outputs
Bo-By B Register Inputs or A Register Outputs
CPA Clock for A Register
CcPB Clock for B Register
OEA Output Enable for B Register
OEB Output Enable for A Register
CEA Clock Enable for A Register
CEB Clock Enable for B Register
GND Ground
Vee Power

49
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CD29FCT52T

Absolute Maximum Ratings

DClnputVoltage ..............coovvuninennnn, -0.5V to 7.0V
DCOutputCurrent . ........covviiiieiiiiieniinenns 120mA
Operating Conditions
Operating Temperature Range. ................. -40°C to 85°C
Supply Voltage to Ground Potential

InputsandVegOnly ...t -0.5Vto 7.0V
Supply Voltage to Ground Potential

Outputsand D/OOnly. ... -0.5Vto 7.0V

Thermal Information

Thermal Resistance (Typical, Note 2) 0,4 (°CIW)
SOICPackage.........cooveviiininnninnnn. 75
QSOPPackage . ....ovvrrnveeniinieennnnns 100

Maximum Junction Temperature. . ..................... 150°C

Maximum Storage Temperature Range .......... -65°C to 150°C

Maximum Lead Temperature (Soldering 10s)............. 300°C
{Lead Tips Only)

CAUTION: Stresses above those listed in “Absolute Maxlmum Ratings” may cause permanent damage to the device. This Is a stress only rating and operation

of the device at these or any other conditions above those i

d in the op
NOTE:

of this specification is not implied.

2. 8y, is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
———————
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Tp = -40°C to 85°C, Vg = 5.0V 5%
Output HIGH Voltage VoH Vee = Min, Viy=Vigor Vi loH =-15.0mA 24 3.0 - \
Qutput LOW Voltage VoL Vee =Min, Viy = Vg or V) loL = 64mA - 0.3 0.50 v
Input HIGH Voltage VIH Guaranteed Logic HIGH Level 20 - - \
Input LOW Voltage ViL Guaranteed Logic LOW Level - - 0.8 v
Input HIGH Current M Ve = Max Vin=Vce - - 1 pA
Input LOW Current i Vce = Max VIN=GND - - -1 A
High Impedance lozH Vce = Max Voutr=2.7V - = 1 HA
Output Current TozL Vout = 0.5V - - -1 HA
Clamp Diode Voltage ViK Ve = Min, Iy = -18mA = -0.7 -1.2 v
Short Circuit Current los Vce = Max (Note 5), -60 -120 - mA
Vout = GND
Power Down Disable loFr Vge = GND, Voyt = 4.5V - - 100 pA
Input Hysteresis VH - 200 - mV
CAPACITANCE Ty = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V = 6 10 pF
(Note 6)
Output Capacitance Coutr |Vour=0V - 8 12 pF
(Note 6)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Ve = Max ViN=GNDorVgg - 0.1 500 pA
Supply Current
Supply Current per Alge Vce = Max ViN=3.4V - 0.5 2 mA
Input at TTL HIGH (Note 7)
Supply Current per lccp Vci = Max, Outputs Open ViN=Vce - 0.1 0.25 mA/
Input per MHz OEA or OEB = GND ViN =GND MHz
(Note 8) One Input Toggling
50% Duty Cycle
Total Power Supply Ic V¢ = Max, Outputs Open Vin=Vge - 1.5 3.5 mA
Current (Note 10) fcp = 10MHz, 50% Duty Cycle | Viny =GND (Note 9) '
? Eg&g&‘ﬁ =GND ViN= 3.4V - 2 55 mA
| = Vin = GND N
One Bit toggling IN (Note 9)
Vce = Max, Outputs Open ViN=Vce - 3.8 7.3 mA
fcp = 10MHz, 50% Duty Cycle | V|Ny = GND (Note 9)
g‘;ﬁ;gf_ﬁ;ﬁg“ Vin = 3.4V - 6 16.3 mA
ViN=GND Note 9
= 25MHz N (oto 9)
50% Duty Cycle
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CD29FCT52T

Switching Specifications Over Operating Range

(NOTE 11) AT » BT
TEST (NOTE 12) (NOTE 12)

PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
Propagation Delay tpLH, Cp =50pF 20 10.0 20 75 ns
CPA, CPB, to Ay, By tPHL Ry = 500Q
Output Enable Time tpzH, 15 105 15 8.0 ns
OEA, OEB, to Ay, By tpzL
Qutput Disable Time tpHz, 15 10.0 15 7.5 ns
OEA, OEB, to Ay, By tpLz
(Note 13)

Set-up Time HIGH or tsu 25 - 25 - ns
LOW, Ay, By to CPA, CPB

Hold Time HIGH or tH 2.0 - 15 - ns
LOW, Ay, By to

CPA, CPB

Set-up Time HIGH or LOW, tsu 3.0 - 3.0 - ns
CEA, CEB to CPA, CPB

Hold Time HIGH or LOW, th 20 - 2.0 - ns
CEA, CEB to CPA, CPB

Pulse Width HIGH or tw 3.0 - 3.0 - ns
LOW, CPA or CPB

(Note 13)
NOTES:

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
. Typical values are at Vg = 5.0V, 25°C ambient and maximum loading.
. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is determined by device characterization but is not production tested.
. Per TTL driven input (V)N = 3.4V); all other inputs at V¢ or GND.
. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
. Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.
10. Ic = lQuIESCENT + liINPUTS + IDYNAMIC
Ic=Icc + Alcc DHNT + Iccp (fep/2 +fiN)
lcc = Quiescent Current
Algc = Power Supply Current for a TTL High Input (Vi = 3.4V)
Dy = Duty Cycle for TTL Inputs High
Nt = Number of TTL Inputs at Dy
Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
f = Input Frequency
N; = Number of Inputs at f;
All currents are in milliamps and all frequencies are in megahertz.
11. See test circuit and wave forms.
12. Minimum limits are guaranteed but not tested on Propagation Delays.

13. This parameter is guaranteed but not production tested.

OCTAL 5V FCT
5V FCT 25Q
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CD29FCT52T

Test Circuits and Waveforms

PULSE
GENERATOR

14. Pulse Generator for All Pulses: Rate < 1.0MHz; ZoyT < 509Q;

i, ty<2.5ns.
FIGURE 1. TEST CIRCUIT

—3v
DATA INPUT — 1.5V
W W —ov
v
TIMING INPUT — 1.5V
ov
tn |
ASYNCHRONOUS = v
CONTROL — 1.5V
PRESET, CLEAR, ETC. ov
SYNCHRONOUS CONTROL — 3V
PRESET, CLEAR, — 1.5V
CLOCK ENABLE, ETC. tsu ty —ov
i

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING

ENABLE

DISABLE

CONTROL INPUT

OUTPUT
NORMALLY LOW

OUTPUT
NORMALLY HIGH

FIGURE 4. ENABLE AND DISABLE TIMING

SWITCH POSITION
TEST SWITCH
tpLz, tpzL Closed
tPHZ, tPzH: tPLH. tPHL Open

DEFINITIONS:
CL = Load capacitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to Zot of the
Pulse Generator.

LOW-HIGH-LOW
PULSE 1.5V
HIGH-LOW-HIGH
PULSE 15V
FIGURE 3. PULSE WIDTH
3v
SAME PHASE 15V
INPUT TRANSITION -
ov
tPLH tpuL
| i | -t
\ VoH
OUTPUT — 15V
VoL
PLH tpHL
ps— 3V
OPPOSITE PHASE 1.5¢
INPUT TRANSITION :
ov

FIGURE 5. PROPAGATION DELAY
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CD29FCT520T

Fast CMOS Multilevel Pipeline Register

Features
* Advanced 0.8 micron CMOS Technology

¢ These Devices are Pinout and Function Compatible
with IDT29FCT520, QS29FCT520 and AMD's Am29520

Four 8-bit High-Speed Registers

Hold, Transfer, and Load Instructions
* Dual Two-Level or Single Four-Level Pipeline Operation

¢ TTL Input and Output Levels, Reducing Problematic
Ground Bounce

Description

These devices are multilevel pipeline registers containing
four 8-bit positive triggered registers which can be config-
ured as a dual 2-level or a single 4-level pipeline. These
products are designed for use as temporary storage or for
storage delays in pipelined systems. When data is entered
into the first level (I = 2 or | = 1) of the CD29FCT520T, the
existing data in the first level is moved to the second level.
The | = 3 shift instruction puts the registers on hold.

Ordering Information

. TEMP. PKG.
¢ HighOutputDrive ...............c0unn loL =48mA PART NUMBER | RANGE (°C)| PACKAGE NO.
« Extremely Low Static Power ............ 1mW (Typ) CD29FCT520ATM -40t085 {241dsoIC M24.3-P
CD29FCT520ATQM -40t0 85 |24 Ld QSOP M24.15-P
CD29FCT520BTM <40 to 85 24 Ld SOIC M24.3-P
CD29FCT520BTQM -40t0 85 |24 LdQSOP M24.15-P
NOTE: QSOP is commonly known as SSOP.
When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.
Pinout
CD29FCT520T
(Qsop, soIC)
TOP VIEW

CAUTION: These devices are sensitive to slectrostatic discharge. Users should follow proper IC Handling Procedures.

Copyright © Harris Corporation 1996

File Number 4164.1
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CD29FCT520T

Functional Block Diagram

Dg-D7
sV
/
MUX
2 — .
lo, 14 —+’ 1
REGISTER OCTAL OCTAL
1 CONTROL | ____, REGISTER A1 REGISTER B1
CLK —74-— >
.
A
OCTAL OCTAL
REGISTER A2 REGISTER B2

So. $1 —-7,4-r MUX |

OE
8
Yo-Y7
Register Selection ' Pin Descriptions
s1 S0 REGISTER PIN NAME DESCRIPTION
5 5 5 [OF Output Enable Input (Active LOW) for
2 Three-State Output Port
0 1 B4 CLK Clock Input. Enter Data into Registers on
LOW-to-HIGH Transistions
1 0 Az
lo, 14 Instruction Inputs
! ! Al So, S¢ Multiplexer Select. Inputs Either Register Aq,

Ag, By, or By Data to be Avaialbe at the
Output Ports

Dx Register Inputs

Yx Register Outputs

GND Ground

Vee Power

CD29FCT520T Data Loading (Note 1)
1 ‘ o ]| ]
I A1j| B1 Il Al ILM ] T T
: * L~ f{e=_|
L2 [ e |[ = || = ] |
1=2 1=1 1

FIGURE 1. DUAL 2-LEVEL FIGURE 2. SINGLE 4-LEVEL
NOTE: | =3 for hold.

4-14




CD29FCT520T

Absolute Maximum Ratings

DC Input Voltage
DCOutputCurrent . .............

Operating Conditions

Operating Temperature Range. . . ..

Supply Voltage to Ground Potential
inputs and Vg Only

Supply Voitage to Ground Potential
Outputs and D/OOnly. .........

............. -40°C to 85°C

.............. -0.5Vto 7.0V

.............. -0.5Vto 7.0V

Thermal Information

Thermal Resistance (Typical, Note 1) A (°cw)
SOICPackage..........ooovuviviiiiiunnnnns 75
QSOP PACKAGE . . ... oeeeeeeeeeeeneannnnns 100

Maximum Junction Temperature. . ..................... 150°C

Maximum Storage Temperature Range .......... -65°C to 150°C

Maximum Lead Temperature (Soldering 10s)............. 300°C

(Lead Tips Only)

CAUTION: Stresses above those listed in “Absolute Maxlmum Ra!lngs may cause permanent damage to the device. This is a stress only rating and operation

of the device at these or any other conditions above those ir

NOTE:

d in the

1. 6y is measured with the component mounted on an evaluation PC board in free air.

of this specification is not implied.

Electrical Specifications
(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Rangs, T = -40°C to 85°C, Vg = 5.0V 5%
Output HIGH Voltage Vo Voo =Min, Viy= Vg or V) loy = -15.0mA 24 3.0 - \
Output LOW Voltage VoL Vee =Min, Viy= Vg or V)L loL = 48mA - 0.3 0.50 \
Input HIGH Voltage Vi Guaranteed Logic HIGH Level 2.0 - - A
Input LOW Voltage Vi Guaranteed Logic LOW Level - - 0.8 v
Input HIGH Current [ Ve = Max ViN=Vce - - 1 pA -
Input LOW Current e Vg = Max VIN=GND - - -1 nA 8 u'da
High Impedance lozH VCC = Max Vourt =27V - - 1 nA % .‘:
Output Current lozL Vour = 0.5V N N 3 wA it {L’
Clamp Diode Voltage Vik Vee = Min, ljy = -18mA - -0.7 -1.2 v E >
in
Short Circuit Current los Vcc = Max (Note 5), -60 -120 - mA o
Vout = GND
Power Down Disable loFr Vce = GND, Voyt = 4.5V - - 100 nA
Input Hysteresis VH - 200 - mV
CAPACITANCE Ty = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V - 6 10 pF
(Note 6)
Output Capacitance Coutr |Vour=0V - 8 12 pF
(Note 6)
POWER SUPPLY SPECIFICATIONS
Quiescent Power Icc Vee = Max ViN=GNDorVgc - 0.1 10 pA
Supply Current
Supply Current per Alcc | Voo =Max VN = 3.4V - 0.5 2.0 mA
Input at TTL HIGH {Note 7)
Supply Current per lcco Ve = Max, Outputs Open Vin=Vce - 0.15 0.25 mA/
Input per MHz OE = GND Vin=GND MHz
{(Note 8) One Input Toggling
50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open Vin=Vce - 1.5 35 mA
Current (Note 10) f_r_:g = 10MHz, 50% Duty Cycle | Vyy=GND (Note 9)
OE =GND
Vin = 3.4V - 20 5.5 mA
One Bit Toggling -
= 8MHz, 50% Duty Cycle | VN = GND (Note 9)
Ve = Max, Outputs Open ViN=Vce - 3.8 7.3 mA
fop = 10MHz, 50% Duty Cycle | Vi = GND (Note 9)
OE =GND
; " ViN =34V - 6.0 16.3 mA
Eight Bits Toggling V:: =GND {Noto 9)
fi = SMHz, 50% Duty Cycle
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CD29FCT520T

Switching Specifications Over Operating Range

(NOTE 11) AT BT
TEST (NOTE 12) (NOTE 12)

PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
Propagation Delay teLH, Cp =50 pF 2.0 14.0 2.0 75 ns
CLK to Yy tPHL R =500Q
Propagation Delay teLH, 2.0 13.0 20 75 ns
Spor Sqto Yy tPHL
Setup Time HIGH tsu 5.0 - 25 - ns
or LOW Dy to CLK )

Hold Time HIGH tH 2.0 - 2.0 - ns
or LOW Dy to CLK

Setup Time HIGH tsu 5.0 - 4.0 - ns
or LOW lg or 14 to CLK

Hold Time HIGH th 2.0 - 20 - ns
or LOW Ig or I4 to CLK

Output Enable Time tpzH, 1.5 12,0 15 7.0 ns
OE to Yy tpzL

Output Disable Time tpHZ, 15 15.0 1.5 75 ns
OE to Yy trz

(Note 13)

Clock Pulse Width tw 7.0 - 55 - ns
HIGH or LOW

(Note 13)
NOTES:

2. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
. Typical values are at Vg = 5.0V, 25°C ambient and maximum loading.
. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is determined by device characterization but is not production tested.
Per TTL driven input (Vyy = 3.4V, control inputs only); all other inputs at Vg or GND.
. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
. Values for these conditions are examples of the Ic formula. These limits are guaranteed but not tested.
- Ic = lQUIESCENT + INPUTS + IDYNAMIC
Ic = lcc + Alge DNt + Icep (fop/2 + fiN)
lcc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (Viy = 3.4V)
Dy = Duty Cycle for TTL Inputs High
Nt = Number of TTL Inputs at Dy
lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
Nj = Number of Inputs at f;
All currents are in milliamps and all frequencies are in megahertz.

10. See test circuit and wave forms.
11. Minimum limits are guaranteed but not tested on Propagation Delays.
12. This parameter is guaranteed but not production tested.

© ® N O ;AW
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CD29FCT520T

Test Circuits and Waveforms

PULSE
GENERATOR

NOTE:

13. Pulse Generator for All Pulses: Rate < 1.0MHz; ZoyT < 50Q;

ty, tr< 2.5ns.
FIGURE 3. TEST CIRCUIT

—av
DATA INPUT — 15V
tsu tH — oV

ey
TIMING INPUT %—

v
— 1.5V

—ov

v

t —
ASYNCHRONOUS =
CONTROL

PRESET, CLEAR, ETC.

— 15V

ov

SYNCHRONOUS CONTROL o —av
PRESET, CLEAR, —15v
CLOCK ENABLE, ETC. tsu | W —ov
i ]

FIGURE 4. SETUP, HOLD, AND RELEASE TIMING

ENABLE DISABLE
VA
CONTROL INPUT 1.5V
Al o
tpzo | | tpLz
3.5V 3.5V
OUTPUT  SWITCH 6
NORMALLY LOW  CLOSED "\ 1-5V
s 0.3V Vi
tozu } tpHzZ ' o
pZH ¥
I 3V YoH
OUTPUT  SWITCH
NORMALLY HIGH 0P| 1.5v
—ov ov

FIGURE 6. ENABLE AND DISABLE TIMING

SWITCH POSITION

TEST SWITCH
tpLz, tPzL Closed
tPHZ, tpzH, tPLH, tPHL Open

DEFINITIONS:

C_ = Load capacitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to Zoyr of the

Pulse Generator.

LOW-HIGH-LOW
PULSE

HIGH-LOW-HIGH
PULSE

FIGURE 5. PULSE WIDTH

SAME PHASE
INPUT TRANSITION

OUTPUT

tPLH

1.5V
1.5V
3v
1.5V
ov
tPHL

OPPOSITE PHASE
INPUT TRANSITION

FIGURE 7. PROPAGATION DELAY

4-17

OCTAL 5V FCT
5V FCT 25Q




CD74FCT138T,
@ RASRIS CD74FCT238T

December 1996 Fast CMOS 1-of-8 Decoders
Features Description
» Advanced 0.8 micron CMOS Technology These high-speed decoders accept three binary weighted
inputs (A, Ay, Ag) and gives eight mutually exclusive active
* These Devices are Pin Compatible with Bipolar LOW outputs (Og-O7: CD74FCT138T) or active HIGH out-
FAST™ Series at a Higher Speed and Lower Power puts (Op-O7: CD74FCT238T) when enabled. These devices
Consumption contain three enable inputs, two active LOW (E4, Ep) and
o TTL Input and Output Levels one active HIGH (E3). On the CD74FCT138T all outputs will
be HIGH and on the CD74FCT238T all outputs will be LOW,
* Extremely Low Static Power except when E¢ and Ep are LOW and Ej is HIGH.
¢ Hysteresis on All Inputs
Pinouts
Ordering Information CDTAFCTI38T
TEMP. PKG. (QSOP, SOIC)
PART NUMBER | RANGE (°C) | PACKAGE NO. TOP VIEW
CD74FCT138TM -40t085 |16LdSOIC [M16.3-P A m had E Vee
CD74FCT138ATM -401085 |16LdSOIC |M16.3-P A 2] ] 5
CD74FCT138CTM -40t085 [16LdSOIC |M16.3-P A 3 [14] 5,
CD74FCT138TNM -40t085 [16LdSOIC |M16.15-P E [4] 13] 5,
CD74FCT138ATNM | -40t085 |16Ldsoic [Mi6.15P E [5] 12] 5,
Es E E [}
CD74FCT138CTNM -40t085 |16Ld SOIC |M16.15-P
o7 [7] 0] 05
CD74FCT138TQM -40t085 |16 Ld QSOP |M16.15A-P GND E El 5
6
CD74FCT138ATQM -40t085 |16 Ld QSOP |M16.15A-P
CD74FCT138CTQM -40t0 85 |16 Ld QSOP |M16.15A-P
CD74FCT238TM -40t0 85 |16Ld SOIC |M16.3-P CD74FCT238';'
(QSOP, SOIC
CD74FCT238ATM -40t085 [16LdSOIC |M16.3-P TOP VIEW
CD74FCT238CTM -40t085 |16LdSOIC |M16.3-P ———\ —
Ao E E‘ Vee
CD74FCT238TNM -40t085 |16LdSOIC [M16.15-P [ o
A [2 15] 0y
CD74FCT238ATNM | -40t085 |16LdSOIC |M16.15-P 1
A, 3] 13 o4
CD74FCT238CTNM | -40t085 [16Ld SOIC |M16.15-P £ E B
CD74FCT238TQM -40t085 |16LdQSOP |M16.15A-P &[5 2] 05
CD74FCT238ATOM | -40t085 |16 Ld QSOP [M16.15A-P E; [6] [11] 0,
CD74FCT238CTOM | -40t085 |16LdQSOP [M16.15A-P o, [7] [10] 05
NOTE: QSOP is commonly known as SSOP. GNo [8] 9] 06
When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 41 58.2

FAST™ is a trademark of Fairchild Semiconductor.
Copyright © Harris Corporation 1996 4-18



CD74FCT138T, CD74FCT238T
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CD74FCT1381, CD74FCT238T

Pin Descriptions

PIN NAME I DESCRIPTION
CD74FCT138T PRODUCT PIN DESCRIPTION
Ag-A2 Address Inputs
Ey B Enable Inputs (Active LOW)
Es Enable Input (Active HIGH)
0p-07 Outputs (Active LOW)
CD74FCT238T PRODUCT PIN DESCRIPTION
Ag-Az Address Inputs
E.Ex Enable Inputs (Active LOW)
E3 Enable Input (Active HIGH)
0007 Outputs (Active HIGH)
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CD74FCT138T, CD74FCT238T

Absolute Maximum Ratings

DCinputVoltage ................coviinnnnann. -0.5Vto 7.0V
DCOutputCurrent. ...ttt 120mA
Operating Conditions
Operating Temperature Range. . ................ -40°C to 85°C
Supply Voltage to Ground Potential

Inputs and Vg Only. ... ovoveevii e -0.5Vto 7.0V
Supply Voltage to Ground Potential

Outputs andD/OONlY. . .....oovvinnnnn, -0.5V to 7.0V

Thermal Information

Thermal Resistance (Typical, Note 2) 0ya (°CCW)
16 Lead SOIC (150 mil) Package .............. 110
16 Lead SOIC (300 mil) Package .............. 97
16Lead QSOP Package .. ................... 140
Maximum Junction Temperature. . . ................c.uu. 150°C
Maximum Storage Temperature Range .......... -65°C to 150°C
Maximum Lead Temperature (Soldering 10s)............. 300°C

(Lead Tips Only)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of

the device at these or any other conditions above those i
NOTE:

in the op

na jons of this sp is not implied.

2. 94 is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vg = 5.0V £5%
Output HIGH Voltage VoH Vee =Min, Viy=Vjgor Vi loy =-15.0mA 24 3.0 - \
Output LOW Voltage VoL Vee =Min, Viy =V or VL loL = 48mA - 0.3 0.50 \'
Input HIGH Voltage VIH Guaranteed Logic HIGH Level 2.0 - - \
Input LOW Voltage ViL Guaranteed Logic LOW Level - - 0.8 \'
Input HIGH Current IH Vce = Max Vin=Vce - - 1 pA
Input LOW Current I Vee = Max Vin = GND - - -1 LA
Clamp Diode Voltage Vik Voo = Min, Ijy = -18mA - -0.7 -1.2 \'4
Short Circuit Current los Ve = Max (Note 5), -60 -120 -225 mA
Vout = GND
Power Down Disable loFr Ve = GND, Voyt = 4.5V - - 100 MA
Input Hysteresis VH - 200 - mV
CAPACITANCE Tp = 25°C, f = 1MHz
input Capacitance CiN ViN=0V - 6 10 pF
(Note 6)
Output Capacitance Cour |Vour=0V - 8 12 pF
(Note 6)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Ve = Max ViN=GNDor V¢ - 0.1 500 pA
Supply Current
Supply Current per Alec Vee = Max V|N = 3.4V - 0.5 2.0 mA
Input at TTL HIGH (Note 7)
Supply Current per lccp Vg = Max, Outputs Open Vin=Vce - 0.15 0.3 mA/
Input per MHz One Input Toggling ViN=GND MHz
(Note 8) 50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open Vin=Vce - 1.5 4.5 mA
Current (Note 10) fcp = 10MHz, 50% Duty Cycle | Vi = GND (Note 9)
Toggle E1, E2, or E3
One Bit toggling ViN=3.4V - 18 5.0 mA
Vin=GND (Note 9)

4-21

OCTAL 5V FCT
5V FCT 25Q




CD74FCT138T, CD74FCT238T

Switching Specifications Over Operating Range

(NOTE 11) L AT cr
TEST (NOTE 12) (NOTE 12) (NOTE 12)
PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX UNIT

CD74FCT138T

Propagation Delay tpLH, | CL =50pF 15 9.0 15 58 15 5.1 ns
An to On tPHL R =500Q

Propagation Delay tPLH, 1.5 9.0 1.5 59 1.5 5.2 ns
E1orE2t0On tPHL

Propagation Delay teLH, 15 9.0 15 5.9 1.5 52 ns
E3 to On tPHL

CD74FCT238T

Propagation Delay tpLH, | Cp = 50pF 1.5 9.0 1.5 5.8 1.5 5.0 ns
Anto On tPHL R =500Q

Propagation Delay tPLH, 1.5 8.0 15 5.9 1.5 5.0 ns
E1orE2toOn tPHL

Propagation Delay tpLH, 15 8.0 15 59 1.5 5.0 ns
E3to On tPHL
NOTES:

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

4. Typical values are at Vg = 5.0V, 26°C ambient and maximum loading.

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.

6. This parameter is determined by device characterization but is not production tested.

7. Per TTL driven input (V)N = 3.4V); all other inputs at Vg or GND.

8. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.

9. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.

-
[=J

. Ic = lquIESCENT * IINPUTS + IDYNAMIC

Ig=lcg + Alce DHNT + Iccp (fop/2 + fiN))
Icc = Quiescent Current
Al = Power Supply Current for a TTL High Input (VN = 3.4V)
Dy = Duty Cycle for TTL inputs High
Ny = Number of TTL Inputs at Dy

Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fo = Output Frequency

No = Number of Outputs at fg

All currents are in milliamps and all frequencies are in megahertz.
11. See test circuit and wave forms.
12. Minimum limits are guaranteed but not tested on Propagation Delays.
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CD74FCT138T, CD74FCT238T

Test Circuits and Waveforms

SWITCH POSITION
TEST SWITCH
PULSE teLz, tPzL Closed
GENERATOR
tPHZ: tpzH: tPLH, tPHL Open
DEFINITIONS:
C = Load capacitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to ZgyT of the
Pulse Generator.
NOTE:
13. Pulse Generator for All Pulses: Rate <1.0MHz; Zoyt < 50Q;
4, ty <2.5ns.

FIGURE 1. TEST CIRCUIT

v
; SAME PHAg: 15V
INPUT TRANSITI \:: -
ov
tpLH tPHL
\ VoH
OUTPUT — 15V
L

OPPOSITE PHASE
INPUT TRANSITION

FIGURE 2. PROPAGATION DELAY
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CD74FCT239T

December 1996 Fast CMOS Dual 1-of-4 Decoders
Features Description
* Advanced 0.8 micron CMOS Technology These are high-speed, two independent, 1-of-4 decoders.
¢ These Devices are Pin Compatible with Bipolar Each decoder accepts two binary weighted inputs (Ag, A1)
FAST™ Series at a Higher Speed and Lower Power and gives four mutually exclusive active LOW outputs (Og-
Consumption . Og: CD74FCT139T) ‘or active HIGH outputs (Og-O3:
« TTL Input and Output Levels CD74FCT239T). There is one active LOW enable (E) for
« Extremely Low Static Power each decoder. For the CD74FCT139T all outputs are forced
Y HIGH, and for the CD74FCT239T all outputs are forced
¢ Hysteresis on All Inputs LOW when E is HIGH.
Ordering Information
TEMP. PKG.
PART NUMBER | RANGE (°C) | PACKAGE NO.
CD74FCT139TM -40t085 |[16LdSOIC [M16.3-P
CD74FCT139ATM -40to85 [16LdSOIC |[M16.3-P
CD74FCT139CTM -40to85 |16LdSOIC |M16.3-P
CD74FCT139TNM -40t085 [16LdSOIC [M16.15-P

CD74FCT139ATNM | -40t085 |16 Ld SOIC |M16.15-P
CD74FCT133CTNM | -40t085 |16 LdSOIC |M16.15-P
CD74FCT139TQM 401085 |16 Ld QSOP |M16.15A-P
CD74FCT139ATOM | -401085 |16 Ld QSOP |M16.15A-P
[CD74FCT139CTQM | -40t085 |16 Ld QSOP |M16.15A-P
CD74FCT239TM 401085 |16LdSOIC |M16.3-P
[CD74FCT239ATM 401085 |16LdSOIC |Mi6.3-P
CD74FCT239CTM 401085 |16LdSOIC |M16.3-P
CD74FCT239TNM 401085 [16LdSOIC |M16.15-P
CD74FCT239ATNM | -401085 |161d SOIC |M16.15-P
CD74FCT239CTNM | 401085 |16Ld SOIC |M16.15-P
CD74FCT239TQM 401085 |16Ld GSOP |M16.15AP
CD74FCT239ATOM | -401t085 |16 Ld QSOP |M16.15A-P
[ CO74FCT236CTOM | -401085 | 16 Ld QSOP |M16.15A-P
NOTE: QSOP is commonly known as SSOP.

When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.

Pinouts
CD74FCT139T CD74FCT239T
(QSOP, SOIC) (QSOP, SOIC)
TOP VIEW TOP VIEW
Ea[T] 16} Vee B[l

A 2] 15| Ep Ao [2]

A1a E [14] Ao Aa E

Boa [4] [13] A1g oo [4]

61a [5] 12} Gon o [E]

024 [8] 11] 518 o [€]

O3a [7] 10] 028 o [7]

GND 8] 9] Ozn GND [3]

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 41 59_2

FAST™ is a trademark of Fairchild Semiconductor.
Copyright © Harris Corporation 1996 4-24



CD74FCT139T, CD74FCT239T

Functional Block Diagram

Ea

Y

CD74FCT139T

Ata Ep

v
Y

v v
v
:

Boa  Ona Oz Oos [T [¢T 038
CD74FCT139T TRUTH TABLE (NOTE 1) Pin Descriptions
INPUTS OUTPUTS PIN NAME I DESCRIPTION
E A | oA % | o 0, | G, CD74FCT139T
H X X H H | w H Ao, Ay Address Inputs
L L L L H H H E Enable Inputs (Active LOW)
L H L H L H H B0 Outputs (Active LOW)
L L H H H L H CD74FCT239T
L H H H H H L Ag, Aq Address Inputs
E Enable Inputs (Active LOW)
CD74FCT239T TRUTH TABLE (NOTE 1) 0005 Outputs (Active HIGH)
INPUTS OUTPUTS
E Ao Ay Op 04 02 O3
H X X L L L L
L L L H L L L
L H L L H L L
L L H L L H L
L H H L L L H
NOTE:

1. H=HIGH Voitage Level
L = LOW Voltage Level
X =Don't Care
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CD74FCT139T, CD74FCT239T

Absolute Maximum Ratings Thermal Information
DCinputVoltage ..................covvinnnne. -0.5Vt0 7.0V Thermal Resistance (Typical, Note 2) 8ya (°CW)
DCOutputCurrent . ..........coiviiiiiiiiinnnnn. 120mA 16 Lead 150 mil SOIC Package ............... 110
16 Lead 300 mil SOIC Package ............... 97
Operating Conditions 16 Lead QSOP Package . ..............co..uee 140
i 0
ating Te RANGO. . oo v, -40° 0 Maximum Junction Temperature. .. .................... 150°C
gg:;ly V%Ita;?apgaet?orznd Pfg;ntial 0°C1085°C Maximum Storage Temperature Range .......... -65°C to 150°C
INPULS aNd VoG ONMY. -« cveeeeeeeeenennnnsn. 0.5V 10 7.0V Ma’L""‘”"" Lead TI‘"“P""”“”"’ (Soldering 10s)............. 300°C
Supply Voltage to Ground Potential (Lead Tips Only)
OutputsandD/OOnly. ...ttt -0.5Vto 7.0V
CAUTION: Stresses above those listed in "Absolute Maximum Ratlngs may cause permanent damage to the device. This is a stress only rating and operation of
the device at these or any other conditions above those indicated in the op / ions of this specification is not implied.
NOTE:

2. 8y is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Tp = -40°C to 85°C, Vg = 5.0V + 5%
Output HIGH Voltage VoH Vee = Min, Viy = Vi or Vy_ lon =-15.0mA 24 3.0 - v
Output LOW Voitage VoL Vee =Min, Viy=VigorVy loL = 48mA - 0.3 0.50 v
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 20 - - v
Input LOW Voitage Vi |Guaranteed Logic LOW Level - . 0.8 \)
Input HIGH Current hH Ve = Max ViN=Vce - - 1 pA
Input LOW Current I Vee = Max Vin=GND - - -1 7.
Clamp Diode Voltage Vik Vee = Min, ljy = -18mA - -0.7 -1.2 \
Short Circuit Current los Voc = Max (Note 5), - -60 -120 -225 mA
Vout =GND
Power Down Disable loFF Vee = GND, Vout = 4.5V - - 100 pA
Input Hysteresis VH - 200 - mv
CAPACITANCE Tj, = 25°C, f = 1MHz
Input Capacitance Cin ViN=0V - 6 10 pF
(Note 6)
Output Capacitance Coutr |Vour=0V - 8 12 pF
(Note 6)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Ve = Max Vin=GND or Vgo - 0.1 500 pA
Supply Current
Supply Current per Alee Vee = Max ViN=3.4V - 0.5 2.0 mA
Input at TTL HIGH (Note 7)
Supply Current per Iccp Ve = Max, Outputs Open Vin=Vce - 0.15 0.3 mA/
Input per MHz One Input Toggling ViN=GND MHz
(Note 8) 50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open ViN=Vce - 1.5 4.0 mA
Current (Note 10) fcp = 10MHz, 50% Duty Cycle | Vin= GND
One Bit toggling Vin= 3.4V ; 18 5.0 mA
Vin =GND
V¢ = Max, Outputs Open ViN=Vee - 3.0 7.5 mA
fcp = 10MHz, 50% Duty Cycle | Viny = GND (Note 9)
One Bit Toggling on Each Vin = 3.4V N 3.7 95 A
Decoder Vin=GND {Note 9)
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CD74FCT139T, CD74FCT239T

Switching Specifications Over Operating Range

(NOTE 11) T AT cT
TEST (NOTE 12) (NOTE 12) (NOTE 12)
PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX UNIT
CD74FCT139T
Propagation Delay tpLH, | CL=50pF 15 9.0 1.5 59 15 5.0 ns
A0 or A1 to On tpL | RL=5000Q
Propagation Delay tpLH, 15 8.0 15 55 15 4.8 ns
EtoOn tpHL
CD74FCT239T
Propagation Delay tpLH, CL = 50pF 1.5 9.0 1.5 5.9 1.5 5.0 ns
A0 or A1 to On tpHL | RL=500Q
Propagation Delay tPLH, 15 8.0 15 55 15 48 ns
EtoOn tPHL
NOTES:

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
4. Typical values are at Vg = 5.0V, 25°C ambient and maximum loading.
5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
6. This parameter is determined by device characterization but is not production tested.
7. Per TTL driven input (Vy\ = 3.4V); all other inputs at Vg or GND.
8. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
9. Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.
10. Ic = lquIESCENT + INPUTS + IDYNAMIC
Ic = Icc + Alce DHNT + lcep (fop/2 + foNo)
Icc = Quiescent Current
Algc = Power Supply Current for a TTL High Input (Vin = 3.4V)
Dy = Duty Cycle for TTL Inputs High
Nt = Number of TTL Inputs at Dy
lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fo = Output Frequency
No = Number of Outputs at fg
All currents are in milliamps and all frequencies are in megahertz.
11. See test circuit and wave forms.

12. Minimum limits are guaranteed but not tested on Propagation Delays.

3
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CD74FCT139T, CD74FCT239T

Test Circuits and Waveforms

SWITCH POSITION

Vee
TEST SWITCH
tpLz, tpzL Closed
PULSE Vin
GENERATOR tpHZ, tPZH, tPLH: tPHL Open
. DEFINITIONS:
C = Load capacitance, includes jig and probe capacitance.
Rt = Termination resistance, should be equal to Zoyt of the
Pulse Generator.
NOTE:
13. Pulse Generator for All Pulses: Rate < 1.0MHz; Zoyt < 50Q;
t, ty< 2.5ns.

FIGURE 1. TEST CIRCUIT

3v

SAME PHASE 1.5V
INPUT TRANSITION : -
tPLH tPHL oV

\ Vox

OUTPUT — 15V

VoL

tpLH tPHL

p— 3V

OPPOSITE PHASE 1.5V
INPUT TRANSITION s
ov

FIGURE 2. PROPAGATION DELAY
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HARRIS CD74FCT151T, CD74FCT251T,
SEMICONDUCTOR CD74FCT2151T

December 1996 Fast CMOS 8-Input Multiplexers
Features Description
+ Advanced 0.8 micron CMOS Technology The CD74FCT151T, CD74FCT251T, and CD74FCT2151T
are high-speed 8-input multiplexers. They select one bit from
* These Devices are Pin Compatible with Bipolar a sousr;ce gf eight tfnder thg control of )t/hree select inputs,
Zti:;;s:i';s at a Higher Speed and Lower Power Both assertion and negation outputs are provided.
P The CD74FCT151T, CD74FCT2151T have a common,
* 25Q Series Resistor On All Outputs (FCT2151T Only)  active-LOW, Enable input (E). When E is LOW, data from
one of eight inputs is directed to the complementary outputs
* TTLInputand Output Levels basod o the S.bit code applied to the Sapet (so-er) inputs,
¢ Extremely Low Static Power The CD74FCT151T, CD74FCT2151T can be used as a
data routing device from one of eight sources.
¢ Hysteresis on All Inputs
The CD74FCT251T has a common Active-LOW Output Enable
(OE) input. When OE is LOW, data from one of eight inputs is
Ordering Information directed to the complementary outputs. When OE is HIGH,
s T both. outputs are s.witched .to a high-impedance state allowing
PARTNUMBER | RANGE (;,c) PACKAGE No.. multiplexer expansion by ty'mg several 0‘-1119'“‘3 togethe-r. . n
[CorareTsTM | aooes [retaso fmewr | e R R e e e o refsetons thue
CD74FCT151ATM -401085 |16LdSOIC |M16.3-P eliminating thg need for an external terminating resisto’r. ‘E %
CD74FCT151CTM -40to85 |16Ld SOIC |M16.3-P > &
CD74FCT151TNM -40t085 }16LdSOIC |M16.15-P - L) 5
CD74FCT151ATNM | -40t085 [16LdSOIC |M16.15-P Pinouts I
>
CD74FCT151CTNM | -40t085 [16LdSOIC |M16.15-P CD74FCT151, CD74FCT2151T On
CD74FCT151TQM -40t085 |16Ld QSOP |M16.15A-P ((?I.SO%P;”S:V:IC) o
CD74FCT151ATQM -40t0 85 |16 Ld QSOP | M16.15A-P
CD74FCT151CTQM -401t085 |16Ld QSOP |M16.15A-P 13 O] [16] Vee
CD74FCT251TM 401085 |16LdSOIC |M16.3-P i [2] EM
CD74FCT251ATM -40t085 |16Ld SOIC |M16.3-P Iy E [14] 15
CD74FCT251CTM 401085 [16LdSOIC [M163-P o [@] 73] 16
CD74FCT251TNM -40to85 |[16Ld SOIC |M16.15-P Y E 2]1;
CD74FCT251ATNM -40to 85 |[16Ld SOIC |[M16.15-P v E ] s,
CD74FCT251CTNM -40t085 |16LdSOIC |M16.15-P E E o] s
CD74FCT251TQM -40t085 |16 Ld QSOP |M16.15A-P
GND [€] (9] s,
CD74FCT251ATQM -40t0o 85 |16Ld QSOP |M16.15A-P
CD74FCT251CTQM -40to 85 |16 Ld QSOP {M16.15A-P
CD74FCT2151TM 401085 |16LdSOIC |M16.3P g)‘;ﬁ‘g"s"gfg)
CD74FCT2151ATM -40t085 [16LdSOIC |M16.3-P TOP VIEW
CD74FCT2151CTM -40to85 |16Ld SOIC |M16.3-P
CD74FCT2151TNM | -40t085 |16LdSOIC |M16.15-P 1 [1] [16] Vec
CD74FCT2151ATNM -40to85 |16LdSOIC }IM16.15-P ] E 15] 14
CD74FCT2151CTNM -40to85 |16Ld SOIC |M16.15-P 1 E 14] 15
CD74FCT2151TQM -40t085 |16 Ld QSOP |M16.15A-P i [3] i3] 1
CD74FCT2151ATQM | -40t0o85 |16 Ld QSOP |M16.15A-P Y E h2] Iy
CD74FCT2151CTQM -40to 85 |16 Ld QSOP | M16.15A-P Y E 1] sp
NOTE: QSOP is commonly known as SSOP. oE [7] 1] s
When ordering, use the entire part number. Add the suffix 96 to
obtain the varignt in the tape andpreel. GND [&] 9] s,
CAUTION: These devices are itive to discharge. Users should follow proper IC Handling Procedures. File Number 41 602

FAST™ Is a trademark of Fairchild Semiconductor.
Copyright © Harris Corporation 1996 4-29



CD74FCT151T, CD74FCT251T, CD74FCT2151T

Functional Block Diagram

Y

lg

I3 =

I —

g =

lo

Sz Sy So E FOR CD74FCT151
'OF FOR CD74FCT251
TRUTH TABLE (NOTE 1)
INPUTS OUTPUTS
(NOTE 2)

So Sq So E/OE Y \4
X X X H L (Note 3) | H (Note 3)
X X X H Z (Note 4) | Z (Note 4)
L L L L 10 0
L L H L i1 il
L H L L 12 2
L H H L 13 B
H L L L 14 I
H L H L 15 5
H H L L 16 6
H H H L 17 7

NOTES:

1. H = High Voltage Level, L = Low Voltage Level, X = Don't Care
Z = High Impedance.

2. E for 151/2151, OE for 251.

3. 151/2151 ONLY.

4. 251 ONLY.
Pin Descriptions
PIN NAME DESCRIPTION

lo-l7 Data Inputs

Sp-S2 Select Inputs

E Enable Input (Active LOW) FCT151/2151T
[OF Output Enable (Active LOW) FCT251T

Y Data Output

Y Inverted Data Output

GND Ground

Vece Power
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CD74FCT151T, CD74FCT251T, CD74FCT2151T

Absolute Maximum Ratings

DClInputVoltage ...............covvviinn.e. -0.5Vto 7.0V
DCOutputCurrent. ...t iiiiiiiiieinnnnen 120mA
Operating Conditions
Operating Temperature Range .. ................ -40°C to 85°C
Supply Voltage to Ground Potential

Inputsand Ve Only. . ..o, -0.5Vto 7.0V
Supply Voltage to Ground Potential

OutputsandD/OONly. .. ....covvininiinnnn. -0.5Vto 7.0V

Thermal Information

Thermal Resistance (Typical, Note 5)

16 Lead SOIC (150 mil) Package
16 Lead SOIC (300 mil)Package

16Lead QSOP Package .................0...

Maximum Junction Temperature
Maximum Storage Temperature Range
Maximum Lead Temperature (Soldering 10s)

(Lead Tips Only)

....300°C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of

the device at these or any other conditions above those i

d in the op
NOTE:

nal

5. 6,4 is measured with the component mounted on an evaluation PC board in free air.

tions of this specification is not implied.

Electrical Specifications

(NOTE 6) (NOTE 7)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T = -40°C to 85°C, Vg = 5.0V 5%
Output HIGH Voltage Vou Vee = Min, Viy =V or Vi, loH = -15.0mA 24 3.0 - \
Output LOW Voltage Vor Ve =Min, Viy=Vigor VL loL = 48mA - 0.3 0.50 \"
Output LOW Voltage VoL Ve =Min, Viy=Vigor VL loL=12mA - 0.3 0.50 \'
(250 series)

tnput HIGH Voltage Vin Guaranteed Logic HIGH Level 2.0 - - v
Input LOW Voltage ViL Guaranteed Logic LOW Level - - 0.8 v
Input HIGH Current hH Vce = Max Vin=Vce - - 1 pA
Input LOW Current I Vee = Max ViN=GND - - -1 MA
High Impedance lozd: | Ve = Max Vour =27V 1 HA
Output Current lozL Vour = 0.5V ] PA
Clamp Diode Voitage Vik Veg = Min, ljy = -18mA - 0.7 -1.2 v
Short Circuit Current los |Veg =Max (Note 8), -60 -120 - mA

Vout = GND
Power Down Disable lorr Ve = GND, Voyt = 4.5V - - 100 pA
Input Hysteresis VH - 200 - mV
CAPACITANCE T4 = 25°C, f = 1MHz
Input Capacitance CiNn ViN=0V - 6 10 pF
(Note 9)
Output Coutr |Vour=ov - 8 12 pF
Capacitance (Note 9)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Ve = Max ViIN=GND or Vg - 0.1 500 pA
Supply Current
Supply Current per In- Alge Vee = Max VIN=34V - 0.5 20 mA
putat TTL HIGH (Note 10)
Supply Current per In- lccb | Vec = Max, Outputs Open Vin=Vce - 0.15 0.25 mA/
put per MHz (Note 11) E or OE = GND Vin=GND MHz

One Bit Toggling

50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open Vin=Vce - 3.2 6.5 mA
Current (Note 13) fi = 10MHz, 50% Duty Cycle Vin=GND (Note 12)

E orOE=GND

y ViN=3.4V - 35 75
One Bit Toggling Vin = GND (Note 12)

OCTAL 5V FCT
5V FCT 25Q
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CD74FCT151T, CD74FCT251T, CD74FCT2151T

Switching Specifications Over Operating Range

(NOTE 14) T AT cr
TEST (NOTE 15) (NOTE 15) (NOTE 15)
PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX UNIT
r———
CD74FCT151T, CD74FCT2151T
Propagation Delay tpLH, | CL = 50pF 15 9.0 1.5 6.6 15 5.6 ns
SntoY tpHL | RL =500Q
Propagation Delay tPLH, 15 10.5 15 6.8 1.5 5.8 ns
SntoY tPHL
Propagation Delay tPLH, 15 7.0 15 5.6 15 4.8 ns
EtV tPHL '
Propagation Delay tPLH: 15 95 15 5.8 15 5.0 ns
EtoY tPHL
Propagation Delay tPLH, 15 6.5 1.5 5.2 1.5 44 ns
IntoY tPHL
Propagation Delay tPLH, 15 75 15 55 1.5 4.7 ns
IntoY tPHL
CD74FCT251T .
Propagation Delay tpLH, | CL=50pF 15 9.0 15 6.6 1.5 5.6 ns
SntoY tpHL | RL =5000 .
Propagation Delay tPLH, 15 11.0 15 6.8 1.5 ' 58 ns
SntoY tPHL
Propagation Delay tPLH, 15 7.0 15 5.2 1.5 4.4 ns
IntoY tPHL
Propagation Delay tPLH, 15 7.0 15 55 15 4.7 ns
IntoY tPHL
Output Enable Time |  tpzp, 15 9.0 15 6.7 15 57 ns
OEtoY tpzL
Output Disable Time |  tpHz, 15 75 156 6.0 15 5.0 ns
(Note 16) tpLz
OEto ¥
Output Enable Time |  tpzu, 1.5 9.0 1.5 6.7 15 57 ns
OEtoY tpzL
Output Disable tpHz, 15 7.0 15 6.0 1.5 5.0 ns
Time(Note 16) tprz
OEtoY
NOTES:

6. For conditions show as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
7. Typical values are at Vg = 5.0V, 25°C ambient and maximum loading.
8. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
9. This parameter is determined by device characterization but is not production tested.
10. Per TTL driven input (Vy = 3.4V); all other inputs at Vg or GND.
11. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
12. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
13. Ic = lquiESCENT + lINPUTS + IDYNAMIC
Ic = lcg + Alge DHNT + Icep (fep/2 + fiN)
Icc = Quiescent Current
Algc = Power Supply Current for a TTL High Input (Vin = 3.4V)
Dy = Duty Cycle for TTL Inputs High
Nt = Number of TTL Inputs at Dy
Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
f| = Input Frequency
N = Number of Inputs at f;
All currents are in milliamps and all frequencies are in megahertz.
14. See test circuit and wave forms.
15. Minimum limits are guaranteed but not tested on Propagation Delays.
16. This parameter is guaranteed but not production tested.
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CD74FCT151T, CD74FCT251T, CD74FCT2151T

Test Circuits and Waveforms

PULSE Vin
GENERATOR

NOTE:

17. Pulse Generator for All Pulses: Rate < 1.0MHz; Zoyt <50Q;

tf, ty < 2.5ns.

Vee

FIGURE 1. TEST CIRCUIT

CONTROL INPUT

OUTPUT
NORMALLY LOW

OUTPUT
NORMALLY HIGH

ENABLE

DISABLE

1.5V
ov

3.5V

X
53V VoH

ov

FIGURE 2. ENABLE AND DISABLE TIMING

SWITCH POSITION
TEST SWITCH
tpLz, trz1 Closed
tpHz, tPzH: tPLH, tPHL Open

DEFINITIONS:
C = Load capacitancs, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to ZgT of the
Pulse Generator.

SAME PHASE 15V

INPUT TRANSITION ‘

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

FIGURE 3. PROPAGATION DELAY

OCTAL 5V FCT
5V FCT 25Q




M) HARRIS _CD74FCT153T, CD74FCT253T,
SEMICONDUCTOR CD74FCT2153"; CD74FCT2253T

December 1996 High-Speed CMOS Dual 4-Input Multiplexers
Features Description
* Advanced 0.8 micron CMOS Technology The CD74FCT153T, CD74FCT253T, CD74FCT2153T and
¢ These Devices are Pin Compatible with Bipolar CD74FCT2253T are high-speed dual 4-input multiplexers.
FAST™ Series at a Higher Speed and Lower Power The CD74FCT153T and CD74FCT2153T have TTL outputs,
Consumption ) while the CD74FCT253T and CD74FCT2253T have threes-
* 25Q Series Resistor On All Outputs (FCT2XXX Only) tate outputs. The output buffers are designed with a poweroff
¢ TTL Input and Output Levels disable allowing ‘live insertion’ of boards when used as back-
* Low Ground Bounce Outputs (25Q Series Only) plane drivers.
* Extremely Low Static Power The CD74FCT2153T and CD74FCT2253T devices have a
* Hysteresis on All Inputs built-in 25Q series resistor on all outputs to reduce noise due
. . to reflections, thus eliminating the need for an external termi-
Ordering Information nating resistor. 9
TEMP. PKG.
PART NUMBER | RANGE (°C) | PACKAGE NO.
[CD74FCT153TM -301085 [16LdSOIC_|M163P | pinout
CD74FCT153ATM -40t085 |16LdSOIC [M16.3-P
CD74FCT153CTM 40t085 |16Ld SOIC |M16.3-P CD74FCT153T, CD74FCT253T,
CD74FCTI53TNM 401085 |16 LdSOIC |M16.15P CD74FC‘I’2(;I§(3)1"; (;%T;chssr
CD74FCT153ATNM -40t085 |16LdSOIC |M16.15-P ( TOP VIEW )
CD74FCT153CTNM -40to85 |[16LdSOIC |M16.15-P
CD74FCT153TQM -40t085 |16 Ld QSOP [M16.15A-P
CD74FCT153ATQM -40t085 |16 LdQSOP [M16.15A-P Ea[1] ™~ i8] vee
CD74FCT153CTQM -40t085 |16 Ld QSOP [M16.15A-P s 2 5] Es
CD74FCT253TM -40t085 |16LdSOIC |[M16.3-P
CD74FCT253ATM -40t085 |[16LdSOIC |[M16.3-P taa 3] 1] so
[CD74FCT253CTM 401085 |16LdSOIC |M16.3-P 2 [4] [13] 135
[CD74FCT253TNM 401085 |16LdSOIC |M16.15-P ha [5] [17] 12s
CD74FCT253ATNM -40t085 |[16LdSOIC |[M16.15-P 1oa [E] i he
CD74FCT253CTNM -40t085 |[16LdSOIC |M16.15-P Nu 9] os
CD74FCT253TQM -40t085 |16 Ld QSOP [M16.15A-P
CD74FCT253ATQM -401085 |16 LdQSOP [M16.15A-P GNo [3] 9] 08
CD74FCT253CTQM 401085 |16 LdQSOP [M16.15A-P
CD74FCT2153TM 401085 |16LdSOIC [M16.3-P
CD74FCT2153ATM -401085 [16LdSOIC [M16.3-P
CD74FCT2153CTM 401085 [16LdSOIC |M16.3-P
CD74FCT2153TNM -40t085 [16LdSOIC |M16.15-P
CD74FCT2153ATNM | -40t085 [16LdSOIC |M16.15-P
CD74FCT2153CTNM -40t085 [16LdSOIC |M16.15-P
CD74FCT2153TQM -40t085 |16 LdQSOP |[M16.15A-P
CD74FCT2153ATQM | -401085 |16 Ld QSOP |M16.15A-P
CD74FCT2153CTQM | -401t085 |16 Ld QSOP [M16.15A-P
[CD74FCT2253TM 401085 }16LdSOIC |M16.3-P
CD74FCT2253ATM -40t085 |16LdSOIC |M16.3-P
CD74FCT2253CTM -40t085 |16 LdSOIC [M16.3-P
CD74FCT2253TNM 401085 |16LdSOIC |M16.15-P
CD74FCT2253ATNM [ -40t085 [16LdSOIC |M16.15-P
CD74FCT2253CTNM | -40t085 [16LdSOIC [M16.15-P
CD74FCT2253TQM -40t085 |16 Ld QSOP [M16.15A-P
[CD74FCT2253ATOM | 401085 |16 Ld QSOP | M16.15A-P
[CD74FCT2253CTQM | -401085 | 16 Ld QSOP | M16.15A-P
NOTE: When ordering, use the entire part number. Add the Suffix 96
to obtain the variant in the tape and reel.
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 41 61 2

FAST™ is a trademark of Fairchild Semiconductor.
Copyright © Harrls Corporation 1996 4-34



CD74FCT153T, CD74FCT2537T, CD74FCT2153T, CD74FCT2253T

Functional Block Diagram
Eg Ex S S lba ha bka ba s kB ks ks
] 1 I :
Tmiligniiguil
' THREE-STATE ENABLE :
! ON CD74FCT253T ONLY .
Oa
TRUTH TABLE (NOTE 1) "
OUTPUTS v e
INPUTS CD74FCT153, CD74FCT2153 CD74FCT253, CD74FCT2253 W %
= >N
Ea Eg S4 Sp Op Op’ Op Op "_" 5
L
H X X X X z X =3
[$ T
X H X X X L X z o
L L L L loa loB loA loB
L L L H ha B A )
L L H L loa log Iop log
L L H H I3A IaB I3a fag
NOTE:
1. H = High Voltage Level
L = Low Voltage Level
X =Don' Care
Z = High Impedance
Pin Description
PIN NAME DESCRIPTION
loa-13a, lo-lag Data Inputs
So, 84 Select Inputs
Ea Eg Enable Input
Oa, O Data Outputs
GND Ground
Vee Power
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CD74FCT153T, CD74FCT253T, CD74FCT2153T, CD74FCT2253T

Absolute Maximum Ratings

Thermal Information

DClnputVoltage .............cccoviinvvinnnne, -0.5Vto 7.0V Thermal Resistance (Typical, Note 2) 6,4 (°CIW)
DCOutputCurrent ... ........oviiiiiiiiiii e 120mA 16 Lead SOIC (150 mil) Package . ............. 110
16 Lead SOIC (300 mil) Package .............. 97
Operating Conditions 16 Lead QSOP Package ............evvnnn..s 140
N y 0
ting Temperature Range. .. .....vn.w.n ... 0 0 Maximum Junction Temperature . ... ................... 150°C
Operating Temperature Range " “40°C10 85°C Maximum Storage Temperature Range .......... -65°C to 150°C
Supply Voltage to Ground Potential : 0
¥ Maximum Lead Temperature (Soldering 10s)............. 300°C
Inputsand Ve Only. . ...t 0.5V to 7.0V L onl
Supply Voltage to Ground Potential (Lead Tips Only)
Outputs and D/OOnly. . ...t -0.5V to 7.0V

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the davice. This is a stress only rating and operation of
the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

2. 6y is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T = -40°C to 85°C, V¢ = 5.0V 5%
Output HIGH Voltage VoH Vee = Min, Vi = Vi or Vi loq =-15.0mA 24 3.0 - v
Output LOW Voltage VoL Vee = Min, ViN = Vi or Vi, loL = 48mA - 0.3 0.50 \
Output LOW Voltage VoL Vee =Min, Viy= Vi or Vi, loL =12mA - 0.3 0.50 A
(25Q series)

Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - - A
Input LOW Voltage ViL Guaranteed Logic LOW Level - = 0.8 \
Input HIGH Current i Vee = Max Vin=Vce - - 1 pA
Input LOW Current M Vee = Max ViN=GND - - -1 A
High Impedance lozi, |Vec =Max VouTt =27V 1 pA
Output Current lozL VouT = 0.5V 1 WA
Clamp Diode Voltage Vik Ve = Min, jjy = -18mA - -0.7 -1.2 \
Short Circuit Current los Ve = Max (Note 5), -60 -120 - mA

Vout = GND
Power Down Disable lorr Ve = GND, Voyr = 4.5V - - 100 A
Input Hysteresis VH - 200 - mvV
CAPACITANCE Tp = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V - 6 10 pF
(Note 6)
Output Capacitance Cour |Voutr=0V - 8 12 pF
{Note 6)
POWER SUPPLY SPECIFICATIONS
Quiescent Power Icc Vee = Max ViN=GND orVgc - 0.1 500 pA
Supply Current
Supply Current per Alcc Ve = Max ViN=3.4V - 0.5 20 mA
Input at TTL HIGH (Note 7)
Supply Current per lccp Ve = Max, Outputs Open ViN=Vce - 0.15 0.25 mA/
Input per MHz Other Inputs at GND ViN=GND MHz
(Note 8) One Bit Toggling

50% Duty Cycle
Total Power Supply Ic Vee = Max, Outputs Open Vin=Vce - 3.2 6.5 mA
Current (Note 10) fi = 10MHz, 50% Duty Cycle Vin=GND (Note 9)

Other Inputs at GND v;

" " IN= 3.4V - 3.5 75 mA
One Bit Toggling Vin = GND (Note 9)
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CD74FCT153T, CD74FCT253T, CD74FCT2153T, CD74FCT2253T

Switching Specifications Over Operating Range

(NOTE 11) T AT cT
TEST (NOTE 12) (NOTE 12) (NOTE 12)
PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX UNIT

———

CD74FCT153T, CD74FCT2153T

Propagation Delay tpLH, | CL =50pF 1.5 9.0 1.5 6.6 1.5 5.6 ns
Snto O tPHL Ry =500Q

Propagation Delay tPLH, 1.5 7.0 1.5 52 15 45 ns
Into O tPHL

Propagation Delay tPLHY 1.5 7.0 1.5 5.2 15 4.8 ns
EtoO tPHL

CD74FCT253T, CD74FCT2253T

Propagation Delay tpH, | CL =50pF 1.5 9.0 15 6.6 1.5 5.6 ns
SntoO tpHL | RL=1500Q

Propagation Delay tPLH, 1.5 7.0 1.5 5.2 1.5 45 ns
Into O tpHL

Output Enable Time | tpzn, 1.5 9.0 1.5 6.0 15 5.0 ns
EtoO tpzL

Output Enable Time |  tppz, 1.5 7.0 1.5 6.0 15 5.0 ns
Eto O (Note 13) tpLz
NOTES:

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

© ©® N O O A

10. Ic = lquiESCENT *+ lINPUTS + IDYNAMIC
Ic =lcc + Alcc DuNT + Iccp (fop/2 + fiN)
lec = Quiescent Current
Al = Power Supply Current for a TTL High Input (V) = 3.4V)
Dy = Duty Cycle for TTL Inputs High
Nt = Number of TTL Inputs at Dy

Icep = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)

. Typical values are at Vg = 5.0V, 25°C ambient and maximum loading.

. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is determined by device characterization but is not production tested.
. Per TTL driven input (Vi = 3.4V); all other inputs at Vg or GND.
. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.

. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
f; = Input Frequency

N = Number of inputs at f;
All currents are in milliamps and all frequencies are in megahertz.

11. See test circuit and wave forms.
12. Minimum limits are guaranteed but not tested on Propagation Delays.
13. This parameter is guaranteed but not production tested.
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CD74FCT153T, CD74FCT253T, CD74FCT2153T, CD74FCT2253T

Test Circuits and Waveforms

PULSE
GENERATOR

NOTE:

14. Pulse Generator for All Pulses: Rate <1.0MHz; Zoyt < 509Q;
tr, ty < 2.5ns.

FIGURE 1. TEST CIRCUIT

ENABLE DISABLE av
CONTROL INPUT : 15V
Si:] ov
tpLz
35v 3.5V
OUTPUT  SWITCH ﬁ
NORMALLY LOW CLOSED "} 15V o
3 ‘ Vou
to’znl tPHZ
03V Yo
OUTPUT  SWITCH
NORMALLYHIGH  OPEN A 15V (I
—ov ov

FIGURE 2. ENABLE AND DISABLE TIMING

SWITCH POSITION

TEST SWITCH

tpLz, tpzL Closed

tPHZ, tpzH: tPLH) tPHL Open

DEFINITIONS:
Cy = Load capacitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to Zoy of the

Pulse Generator.
3V
SAME PHASE 1.5V
INPUT TRANSITION :
ov
tpLH tPHL
VoH
OUTPUT — 15V
VoL
tpLH tPHL
—\V]
OPPOSITE PHASE 1.5V
INPUT TRANSITION
ov

FIGURE 3. PROPAGATION DELAY
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% HARRIS CD74FCT157T, CD74FCT257T,
semiconoveror  CD74FCT2157T, CD74FCT2257T

December 1996 Fast CMOS Quad 2-Input Multiplexers
Features Description
¢ Advanced 0.8 micron CMOS Technology These devices are high-speed quad 2-input multiplexers.
¢ These Devices are Pin Compatible with Bipolar The common select input can be used to select four bits of
FAST™ Series at a Higher Speed and Lower Power data from two sources. The four buffered outputs present the
Consumption selected data in the true (non-inverting) form.
¢ 250 Series Resistor On All Outputs (FCT2XXX Only) The CD74FCT157T and CD74FCT2157T have a common,
¢ TTL Input and Output Levels active-LOW, Enable input (E). When E is inactive, all four
¢ Low Ground Bounce Outputs (25Q Series Only) outputs are held LOW. The CD74FCT157T and
¢ Extremely Low Static Power CD74FCT2157T can generate any four of the 16 different
¢ Hysteresis on All Inputs funtions of two variables with one common variable. They
, . can be used as a function generator or to move data from
Ordering Information two different groups of registers to a common bus.
PART NUMBER RALEG!\;P-EL PACKAGE F;:‘:- The CD74FCT257T and CD74FCT2257T have a common
. Output Enable (OE) input. When OE is HIGH, all outputs are
CD74FCT157TM -401085 |16 [dSOIC_[MT6:3-P switched to a high-impedance state allowing the outputs to
gg:’/:":g: g;g:: ‘:g :0 g: 12 ::g :g:g mgg’; interface directly with bus-oriented systems.
-40 to . ) "
oo —owis Tivissoc furssr— ["s COLITOTEISTT rs COTTOTIT des v
CD74FCT157TNM -40t085 |16LdSOIC |M16.3-P : s N
CDTAECTIE AT 70085 Ti6La501C 1iess to rgflecthns, thus eliminating the need for an external termi-
CD74FCTI57CTNM | -401085 | 161d SOIC |M16.3-P nating resistor.
CD74FCT157DTNM -40t085 |16Ld SOIC |M16.3-P
CD74FCTI57TQM 401085 |16LdQSOP |M16.15AP | Pinout
CD74FCT157ATQM -40to 85 |16 Ld QSOP | M16.15A-P CD74FCT157T, 7CD74FCT2157T
CD74FCT157CTQM -40t0 85 [16 Ld QSOP [M16.15A-P (QSOP, SOIC)
CD74FCT157DTQM | -40t085 |16 Ld QSOP |M16.15A-P TOP VIEW
CD74FCT257TM -40t085 |16 Ld SOIC |M16.3-P \J
CD74FCT257ATM -40to 85 [|16LdSOIC |M16.3-P s E E Vee
CD74FCT257CTM -40t0 85 |16 Ld SOIC_|M16.3-P loa [Z] [15] €
CD74FCT257TNM -40t085 |16 Ld SOIC |M16.3-P ha 3] 73] toc
CD74FCT257ATNM -40t0 85 |16LdSOIC |M16.3-P
CD7AFCT257CTNM | 401085 |16 Ld SOIC |M163P za [4] i3] he
CD74FCT257TQM 401085 |16 Ld QSOP |M16.15A-P los [&] [12] 2¢
CD74FCT257ATQM -40t0 85 |16 Ld QSOP |M16.15A-P B E E loo
CD74FCT257CTQM -40to 85 |16 Ld QSOP [M16.15A-P z E E '
CD74FCT2157TM 401085 |16LdSOIC |Mi6.3P B 10
CD74FCT2157ATM -40t085 |16Ld SOIC |M16.3-P GND [3] 3]z
CD74FCT2157CTM -40t085 [16Ld SOIC |M16.3-P
CD74FCT2157TNM -40t085 [16LdSOIC |M16.3-P CD74FCT257T, 7CD74FCT2257T
CD74FCT2157ATNM | 401085 |16Ld SOIC |M16.3-P (QSOP, SOIC)
CD74FCT2157CTNM -40t0 85 [16Ld SOIC |M16.3-P TOP VIEW
CD74FCT2157TQM -40t0 85 }16 Ld QSOP | M16.15A-P -
CD74FCT2157ATQM | -40t085 |16 Ld QSOP | M16.15A-P s[] Vee
CD74FCT2157CTQM -40t0 85 |16 Ld QSOP |M16.15A-P loa E [15] oF
CD74FCT2257TM -40to 85 |[16LdSOIC |M16.3-P
CD74FCT2257ATM | -401085 |16 LdSOIC |Mi6.5-F ha 3] 14] loc
CD74FC12257CTM 401085 |16LdSOIC |M16.3-P 2z, [4] 13] e
CD74FCT2257TNM_| -4D1085_ |16 LdSOIC_|M16.3-P ios 5] 2] z¢
CD74FCT2257ATNM -40 to 85 16 Ld SOIC |M16.3-P . E 1 1
CD74FCT2257CTNM -40to 85 |{16Ld SOIC |M16.3-P 8 0
CD74FCT2257TQM | -40t085 |16 Ld QSOP | M16.15A-P 2 7] 1] ho
CD74FCT2257ATQM -40to85 |16 Ld QSOP |M16.15A-P GND E 191 2p
CD74FCT2257CTQM -40t0 85 |16 Ld QSOP |M16.15A-P
NOTE: When ordering, use the entire part number. Add the suffix 96
to obtain the variant in the tape and reel.
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 4166.2

FAST™ is a trademark of Fairchild Semiconductor. 4-39
Copyright © Harris Corporation 1996
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CD74FCT157T, CD74FCT257T, CD74FCT2157T, CD74FCT2257T

Functional Block Diagram

CD74FCT1S7T : E N
ONLY | <P% I D 3 OTHER MULTIPLEXERS
-y ] r
1 ] T
he-hp R A
[N
log-op S
RN D | A
B
1]
1}
1t}
a
ha : T
1]
'°A - d
e
CD74FCT257T ! 1
ONLY ' OF !
L T L L L o
TRUTH TABLE (NOTE 1)
INPUTS OUTPUTS Z)
E/OE s 10 " CD74FCT157T, CD74FCT2157T | CD74FCT257T, CD74FCT2257T
H X X X L z
L H X L L L
L H X H H H
L L L X L L
L L H X H H
NOTE:
1. H = High Voltage Level
L = Low Voltage Level
X = Don't Care
Z = High Impedance
Pin Descriptions
PIN NAME DESCRIPTION
loa-lop Source 0 Data Inputs
l1a-l4D Source 1 Data Inputs
E Enable Input (Active LOW)
CD74FCT157T, CD74FCT2157T
OE Output Enable (Active LOW)
CD74FCT257T,CD74FCT2257T
s Select input
Zp-Zp Outputs
GND Ground
Vee Power

4-40




CD74FCT157T, CD74FCT257T, CD74FCT2157T, CD74FCT2257T

Absolute Maximum Ratings

Thermal Information

DCinputVoltage .......................oouts -0.5Vto 7.0V Thermal Resistance (Typical, Note 2) 6,4 (C/W)
DCOutputCurrent. . ............ooiiiiiiii e, 120mA SOICPACKAGS . . ..\ veveeeeiieeeirannnn, 97
QSOPPackage ...........cooiiiuinnninnn., 140

Operating Conditions Maximum Junction Temperature . . ..................... 150°C
; Maximum Storage Temperature Range .......... -65°C to 150°C

Operating Tomperature Range. . ................ -40°C to 85°C N ¥ 0,

Supply Voltage to Ground Potential Maximum 'Leag Temperature (Soldering 10s)............. 300°C

INPUS aNA VoG ONlY <. eeeeneeeeeeeenens 05Vto7.0v  (LeadTips Only)

Supply Voltage to Ground Potential

OutputsandD/OOnly . ...t -0.5Vto 7.0V

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of

the device at these or any other conditions above those indi

NOTE:

d in the op

ional

of this specification is not implied.

2. 8ya is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vg = 5.0V 5%
Output HIGH Voltage VoH Vee = Min, Viy = V) or Vi loH =-15.0mA 24 3.0 - \
Output LOW Voltage VoL Vee =Min, Vin= V| or Vi, loL = 48mA - 03 0.50 \
Output LOW Voltage VoL Veo =Min, Viy=V|gor Vi loL = 12mA - 0.3 0.50 \
(25Q series)
Input HIGH Voltage Vi Guaranteed Logic HIGH Level 20 - - \
Input LOW Voltage ViL Guaranteed Logic LOW Level - - 0.8 \
Input HIGH Current i1 Vee = Max Vin=Vce - - 1 1.3
Input LOW Current i Vee = Max ViN=GND - - -1 HA
High Impedance lozh Ve = Max Voutr =27V 1 pA
Output Current lozL Vout = 0.5V 1 WA
Clamp Diode Voltage ViK Vee = Min, ljy =-18mA - -0.7 1.2 \'
Short Circuit Current los Ve = Max (Note 5), -60 -120 - mA
VouTt = GND
Power Down Disable lorr Voc = GND, Voyt =4.5V = - 100 MA
Input Hysteresis VH - 200 - mvV
CAPACITANCE Ty = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V - 6 10 pF
(Note 6)
Output Capacitance Cout Vout =0V - 8 12 pF
(Note 6)
POWER SUPPLY SPECIFICATIONS
Quiescent Power Icc Vee = Max ViN=GND or Vgo - 0.1 500 pA
Supply Current
Supply Current per Alce Vee = Max ViN=3.4V - 0.5 25 mA
Input at TTL HIGH (Note 7)
Supply Current per lccp Vee = Max, Outputs Open ViN=Vce - 0.15 0.25 mA/
Input per MHz E or OE = GND VinN=GND MHz
(Note 8) One Bit Toggling
50% Duty Cycle
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CD74FCT157T, CD74FCT2571, CD74FCT2157T, CD74FCT2257T

Electrical Specifications (Continued)

(NOTE 3) (NOTE 4)

PARAMETER .| SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Total Power Supply o Ve = Max, Outputs Open ViIN=Vce - 15 3.5 mA
Current (Note 10) f; = 10MHz, 50% Duty Cycle Vin=GND {Note 9)

E or OF = GND Vin=234V - 18 45
One Bit Toggling Vin = GND {Note 9)
Vee = Max, Outputs Open Vin=Vce - 15 35
f = 2.5MHz, 50% Duty Cycle Vin=GND (Note 9)
E or O = GND Vin=234V - 25 75
Four Bits Toggling Vin = GND (Note 9)

Switching Specifications Over Operating Range

(CD74FCT157T
ONLY)
(NOTE 11) T AT CcT DT
TEST (NOTE 12) (NOTE 12) (NOTE 12) (NOTE 12)
PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX MIN MAX | UNITS

CD74FCT157T, CD74FCT2157T

Propagation Delay tpLH» | CL=50pF 15 6.0 1.5 5.0 15 4.3 1.5 3.9 ns
In to Zy tPHL R_ = 500Q

Propagation Delay tPLH, 15 105 1.5 6.0 1.5 4.8 15 4.4 ns
EtoZy tPHL

Propagation Delay tPLH, 15 10.5 1.5 7.0 1.5 5.2 15 4.6 ns
StoZy tPHL

CD74FCT257T, CD74FCT2257T

Propagation Delay tpLH, | CL =50pF 15 6.0 1.5 5.0 15 43 - - ns
Into Zy tPHL Ry = 500Q

Propagation Delay tPLH, 1.5 105 1.5 7.0 1.5 5.2 - - ns
StoZy tPHL

Output Enable Time |  tpzn, 15 8.5 1.5 7.0 15 6.0 - - ns
OEtozy tpzL

Qutput Disable Time|  tpz, 1.5 6.0 1.5 5.5 15 5.0 - - ns
OE to Z\ (Note 13) tpzL
NOTES:

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
. Typical values are at Vg = 5.0V, 25°C ambient and maximum loading.
. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is determined by device characterization but is not production tested.
. Per TTL driven input (V)N = 3.4V); all other inputs at Vg or GND.
. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
. Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.
10. I = lQUIESCENT + lINPUTS + IDYNAMIC
Ic=lcg +Algg DHNT + Icep (fep/2 + fiNy)
loc = Quiescent Current
Alggc = Power Supply Current for a TTL High input (Vin = 3.4V)
Dy = Duty Cycle for TTL Inputs High
Nt = Number of TTL Inputs at Dy
Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
f; = Input Frequency .
Nj = Number of inputs at f;
All currents are in milliamps and all frequencies are in megahertz.
11. See test circuit and wave forms.
12. Minimum limits are guaranteed but not tested on Propagation Delays.
13. This parameter is guaranteed but not production tested.
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CD74FCT157T, CD74FCT257T, CD74FCT2157T, CD74FCT2257T

Test Circuits and Waveforms

Vee

PULSE Vin
GENERATOR

Rr

NOTE:

14. Pulse Generator for All Pulses: Rate < 1.0MHz; ZoyT <50Q;
ti, ty<2.5ns.

FIGURE 1. TEST CIRCUIT

ENABLE DISABLE
..
CONTROL INPUT 1.5V
J ov
tpze | | tpLz
3.5V 35V
OUTPUT  SWITCH ﬁ
NORMALLY LOW  CLOSED X 1.5V
3 0.3V
| 4 oL
lenl tpHz
03V VOH
OUTPUT  SWITCH
NORMALLY HIGH  OPEN 1.5V
—ov ov

FIGURE 2. ENABLE AND DISABLE TIMING

SWITCH POSITION

TEST SWITCH
tprz, tpzL Closed
teHz, tPzH: tPLH: tPHL Open

DEFINITIONS:
C_ = Load capacitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to Zoyt of the
Pulse Generator.

3V
SAME PHASE 15V
INPUT TRANSITION -
ov
tpLH tPHL
e | g
\ VoH
OUTPUT — 15V
VoL
tpLH tPHL
powen— 3V
OPPOSITE PHASE 1.5V
INPUT TRANSITION -
ov

FIGURE 3. PROPAGATION DELAY

OCTAL 5V FCT
5V FCT 25Q




CD74FCT240T, CD74FCT241T,
@ HARRIS CD74FCT244T, CD74FCT540T.
CD74FCT541T, CD74FCT2240T

CD74FCT2241T, CD74FCT2244T, CD74FCT2541T

October 1996 Fast CMOS Octal Buffer and Line Drivers
Features ~ Description
¢ Advanced 0.8 micron CMOS Technology These devices are 8-bit wide driver circuits, designed to be

used in applications requiring high-speed and high-output
drive. ldeal applications would include bus drivers, memory
drivers, address drivers, and system clock drivers.

The CD74FCT540T, CD74FCT541T and CD74FCT2541T

* These Devices are Pin Compatible with Bipolar
FAST™ Series at a Higher Speed and Lower Power
Consumption

¢ 25Q series resistor on all outputs (FCT2XXX only) provide similar driver capabilities, but have their pins physi-

« TTL input and output levels cally grouped by funqtion. All inputs are located on one sjde
of the package, while outputs are on the opposite side,

* Low ground bounce outputs allowing for a much simpler and denser board layout.

* Extremely low static power All CD74FCT2240T, CD74FCT2241T, CD74FCT2244T,

CD74FCT2541T devices have a built-in 25Q series resistor
on all outputs to reduce noise due to reflections, thus elimi-
nating the need for an external terminating resistor.

* Hysteresis on all inputs

Ordering Information
TEMP. PKG. TEMP. PKG.

PART NUMBER | RANGE (°C)| PACKAGE NO. PART NUMBER | RANGE (°C)| PACKAGE NO.
CO74FCT240TM 401085 |20 Ld SOIC [M203P | [CD74FCT541ATM ] 401085 |20 LdSOIC |M203-P |
CD74FCT240ATM 401085 [20LdSOIC |M20.3-P [CD74FCT541CTM 401085 |20LdSOIC |M20.3-P
CD74FC1240CTM 401085 |20LdSOIC |M20.3-P CD74FCT541DTM 401085 [20LdSOIC |M20.3-P
CD74FCT240DTM 401085 |20 LdSOIC . |M20.3-P CD74FCT541TQM 401085 |20 Ld QSOP |M20.15-P
CD74FCT240TQM 401085 |20 Ld QSOP |M20.15-P CD74FCT541ATQM | -401085 |20 Ld QSOP | M20.15-P

CD74FCT240ATQM -40t0 85 |20Ld QSOP [M20.15-P CD74FCT541CTQM -40t0 85 [20Ld QSOP |[M20.15-P
CD74FCT240CTQM -40t0 85 |20 Ld QSOP |M20.15-P CD74FCT541DTQM -40t0 85 [20Ld QSOP [M20.15-P
CD74FCT240DTQM -4010 85 |20Ld QSOP |M20.15-P CD74FCT2240TM -40t085 [20LdSOIC |M20.3-P

CD74FCT241TM -40t085 [20Ld SOIC [M20.3-P CD74FCT2240ATM -40t085 [20LdSOIC [M20.3-P
CD74FCT241ATM -40t0 85 |20Ld SOIC [M20.3-P CD74FCT2240CTM 401085 [20LdSOIC |M20.3-P
CD74FCT241CTM 401085 [20Ld SOIC |M20.3P CD74FCT2240TQM -40t085 |20 LdQSOP |M20.15-P
CD74FCT241DTM -40t0 85 |20Ld SOIC |M20.3-P CD74FCT2240ATQM | -40t085 |[20Ld QSOP [M20.15-P
CD74FCT241TQM -40t0 85 |[20Ld QSOP |M20.15-P CD74FCT2241CTQM | -40t085 |[20Ld QSOP |M20.15-P
CD74FCT241ATQM -40t0 85 |[20Ld QSOP |M20.15-P CD74FCT2241TM -40t085 [20LdSOIC |M20.3-P

CD74FCT241CTQM -40t0 85 |[20Ld QSOP |M20.15-P CD74FCT2241ATM -40t085 [20LdSOIC |M20.3-P
CD74FCT241DTQM -40t0 85 |20 Ld QSOP |M20.15-P CD74FCT2241CTM -40t0 85 [20LdSOIC |M20.3-P

CD74FCT244TM 401085 [20LdSOIC |M20.3-P CD74FCT2241TQM | -401085 |20 LdQSOP |M20.15-P
[CD74FCT244ATM 401085 |20LdSOIC |M20.3-P CD74FCT2241ATQM | -401085 |20 LdQSOP |M20.15-P |
CD74FCT244CTM 401085 |[20LdSOIC [M20.3-P CD74FCT2241CTQM | -401085 (20 LdQSOP |M20.15-P
CD74FCT244DTM 401085 |20Ld SOIC |M20.3-P CD74FCT2244TM 4010 85 [20LdSOIC |M20.3-P
[CD74FCT244TQM 4010 85 |20Ld QSOP |M20.15-P [CD74FCT2244ATM | -401085 |20LdSOIC |M20.3-P
[CD74FCT244ATQM | -40t0 85 |20 Ld QSOP |M20.15-P [CD74FCT2244CTM | -401085 |20Ld SOIC | M20.3-P
CD74FCT244CTQM | 401085 |20 Ld QSOP |M20.15-P CD74FCT12244TOM | -401085 |20LdQSOP |M20.15-P
CD74FCT244DTQM | -40to 85 |20 Ld QSOP [M20.15-P CD74FCT2244ATQM | -4010 85 |20 LdQSOP |M20.15-P
CD74FCT540TM 401085 |20 LdSOIC [M20.3-P CD74FCT2244CTQM| -40t085 |20 LdQSOP |M20.15-P
CD74FCT540ATM 40t 85 |20LdSOIC |M20.3-P [CD74FCT2541TM 401085 |20LdSOIC |M20.3-P
CD74FCT540CTM 40t 85 |20Ld SOIC |M20.3-P CD74FCT2541ATM | -401085 |20LdSOIC |M20.3-P
[CD74FCT540DTM -40t085 |20LdSOIC |M20.3-P CD74FCT2541CTM | -40t085 |20 LdSOIC |M20.3-P
[CD74FCT540TQM 401085 (20Ld QSOP |M20.15-P CD74FCT2541TQM | -401085 |20 Ld QSOP |Mz20.15-P
CD74FCT540ATQM | 401085 |20 Ld QSOP |M20.15-P CD74FCT2541ATQM | -40t0 85 |20 LdQSOP |M20.15-P
CD74FCT540CTQM | -40t085 |20Ld QSOP |M20.15-P CD74FC12541CTQM | -40 1085 |20 Ld QSOP [M20.15-P
CD74FCT540DTQM -40t085 [20Ld QSOP |M20.15-P NOTE: When ordering, use the entire part number. Add the suffix 96
CD74FCT541TM 401085 |20LdSOIC |M20.3-P to obtain the variant in the tape and reel.

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 41 67_1

FAST™ is a trademark of Fairchild Semiconductor. 4-44
Copyright © Harris Corporation 1996



CD74FCT240T/241T/244T, CD74FCT540T/541T, CD74FCT2240T/2241T/2244T/2541T

Pinouts
CD74FCT240T, CD74FCT2240T CD74FCT241T, CD74FCT2241T CD74FCT244T, CD74FCT2244T
(SOIC, QSOP) (SOIC, QSOP) (SOIC, QSOP)
TOP VIEW TOP VIEW TOP VIEW

CD74FCT540T CD74FCT541T, CD74FCT2541
(SOIC, QSOP) (SOIC, QSOP)
TOP VIEW TOP VIEW
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CD74FCT240T/241T/244T, CD74FCT5407/541T, CD74FCT2240T/2241T/2244T/2541T

Functional Block Diagrams

CD74FCT241T, CD74FCT2241T, CD74FCT540T, CD74FCT541T,
CD74FCT240T, CD74FCT2240T CD74FCT244T, CD74FCT2244T CD74FCT2541T (Note)
GEA GEB
oA _% UEA_b_ 2017 only
OFEg, 244T
4 OFp <*’ OEg, 241T 5o N %
(T | P
og _F_m mo--F org
. D4 N 51
< [ |~ |
0By _Q—— DBy OBo—Q— DBy
- =
oA __P_m m,__F__m, |
' A R >
OBy = :Q_ — DB. 0By DBy [
1 \l Dy ———04
oag _P_ ks mz__§: oA, t
[ 4 Ds Il :“ Os
o8, — Q—_ L DB, 08, Q— DB, ‘ [
> _t [
oAy __P ok DM—_POA;, ; '
Dy L .73
OBy -VZI DBy °‘=Q———— DBy NOTE: The logic diagram shown for the
540T, 541T, 2541T is the non-inverting
option.
TRUTH TABLE (NOTE 1)
INPUTS OUTPUTS
. (NOTE 2)
OEa OEg OEg D 240 241 244 540 541
L L H L H L L H L
L L H H L H H L H
H H L X 4 z z z ¥4
NOTES:
1. H = High Voltage Level
L = Low Voltage Level
X =Don't Care
Z = High Impedance
2. OEg for CD74FCT241T only.
Pin Descriptions
PIN NAME DESCRIPTION
OEj,, OEg 3-State Output Enable Inputs (Active LOW)
OEg (NOTE 3) 3-State Output Enable Input (Active HIGH)
Dxx Inputs
Oxx Outputs
GND Ground
Vee Power
NOTE:

3. OEg for CD74FCT241T only.




CD74FCT240T/241T/244T, CD74FCT540T/541T, CD74FCT2240T/2241T/2244T/2541T

Absolute Maximum Ratings

DCinputVoltage ............................. -0.5V to 7.0V
DCOutputCurrent . ..., 120mA
Operating Conditions
Operating Temperature Range. . . ............... -40°C to 85°C
Supply Voltage to Ground Potential

InputsandVecOnly ................couuts. -0.5V to 7.0V
Supply Voltage to Ground Potential

OutputsandD/OOnly ................... ... -0.5Vto 7.0V

Thermal Information

Thermal Resistance (Typical, Note 4) 64 (CCW)
SOICPackage...........coovvvvviinnnnn.. 87
QSOPPACcKAge -« . oo ovvveeevveen s 110

Maximum Junction Temperature . . ..................... 150°C

Maximum Storage Temperature Range .......... -65°C to 150°C

Maximum Lead Temperature (Soldering 10s)............. 300°C

(Lead Tips Only)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

4. 9,5 is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

4-47

(NOTE 5) (NOTE 6)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vee = 5.0V 5%
Output HIGH Voltage VoH Vee =Min, Viy = Vi or Vi, loH = -15.0mA 24 3.0 -
Output LOW Voltage VoL Vee = Min, Viy = Vi or Vi loL = 64mA - 03 0.50 \ "
Qutput LOW Voltage VoL Ve = Min, Vi = Vi or Vi loL = 12mA - 0.3 0.50 \
(25Q series) 5
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - - \ : %
Input LOW Voltage ViL Guaranteed Logic LOW Leve! - - 0.8 \ 3 B
g

Input HIGH Current hH Vge = Max ViN=Vee - - 1 HA 5 2
Input LOW Current "% Ve = Max Vin=GND - - -1 MA o
High Impedance lozH Ve = Max Vour =27V 1 pA
Output Current

lozL Vour = 0.5V -1 pA
Clamp Diode Voltage ViK Ve = Min, iy =-18mA - -0.7 -1.2 \
Short Circuit Current los Ve = Max (Note 7), -60 -120 - mA

Vour =GND

Power Down Disable loFF Vee =GND, Voyur =4.5V - - 100 RA
Input Hysteresis VH - 200 - mvV
CAPACITANCE Ty = 25°C, f = IMHz
Input Capacitance CiN ViN=0V - 6 10 pF
(Note 8)
Output Capacitance Coutr [Vour=0V - 8 12 pF
(Note 8)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Vg = Max ViN=GND or Ve - 0.1 500 HA
Supply Current
Supply Current per In- Alge Vee = Max Vin =34V - 0.5 25 mA
put at TTL HIGH (Note 9)



CD74FCT240T/241T/244T, CD74FCT540T/541T, CD74FCT2240T/2241T/2244T/2541T

Electrical Specifications (Continued)

(NOTE 5) (NOTE 6)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
Supply Current per In- lccp Ve = Max, Outputs Open Vin=Vce - 0.15 0.25 mA/
put per MHz OEp, or OEg= GND or Vin=GND MHz
(Note 10) OEA = GND, OEg = Vo

One Bit Toggling

50% Duty Cycle
Total Power Supply Ic Vi = Max, Outputs Open Vin=Vce - 1.5 35 mA
Current (Note 12) fi = 10MHz, 50% Duty Cycle ViN=GND (Note 11)

OFE or OEg = GND or

OEp = GND, OEg = Vo ViN =34V - 1.8 45 mA

One Bit Toggling Vin=GND (Note 11)

Ve = Max, Outputs Open ViN=Vce - 3.0 6.0 mA

f; = 2.5MHz, 50% Duty Cycle Vin = GND (Note 11)

OEp or OEg = GND or

OEp = GND, OEg = V¢ VinN=3.4V - 5.0 14.0 mA

Eight Bits Toggling ViN=GND (Note 11)
Switching Specifications Over Operating Range

(NOTE 16)
T AT cT DT
(NOTE 13)
TEST (NOTE 14) (NOTE 14) (NOTE 14) (NOTE 14)
PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX MIN MAX| UNIT

CD74FCT240T, CD74FCT2240T
Propagation Delay tpLH:  |CL=50pF 1.5 8.0 15 4.8 1.5 4.3 1.5 3.6 ns
Dy to On tPHL RL = 500Q
Qutput Enable Time tpzH, 1.5 10.0 1.5 6.2 1.5 5.8 1.5 4.8 ns
OEy to On tpzL
Output Disable Time tpHZ, 1.5 9.5 1.5 5.6 1.5 5.2 1.5 4.0 ns
(Note 15) tpLz '
OEyx to On
CD74FCT241T, CD74FCT2241T
Propagation Delay teLH,  |CL = S0pF 1.5 6.5 1.5 48 1.5 4.1 1.5 3.6 ns
Dy to On tpHL  |RL =500Q
Output Enable Time tpzH, 1.5 8.0 1.5 6.2 15 5.8 1.5 | 4.8 ns
OE4/OEg to On tpz1.
Output Disable Time tPHZ, 1.5 7.0 1.5 5.6 15 5.2 15 4.0 ns
(Note 15) tpLz
OEA/OEg to Oy
CD74FCT244T, CD74FCT2244T
Propagation Delay tpLH, | CL =50pF 1.5 6.5 1.5 48 1.5 4.1 1.5 3.6 ns
Dy to Oy tPHL Ry = 500Q
Output Enable Time tpzH, 1.5 8.0 1.5 6.2 15 5.8 1.5 48 ns
OEx to On tpzL :
Output Disable Time |  tpyz, 1.5 7.0 1.5 56 1.5 5.2 15 40 ns
(Note 15) tpLz
OEy to On




CD74FCT240T/241T/244T, CD74FCT540T/541T, CD74FCT2240T/22417/2244T/2541T

Switching Specifications Over Operating Range (Continued)

(NOTE 16)
T AT CcT DT
(NOTE 13)
TEST (NOTE 14) (NOTE 14) (NOTE 14) (NOTE 14)
PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX MIN MAX| UNIT
CD74FCT540T
Propagation Delay tpH, |CL=50pF 15 55 15 4.8 15 4.3 15 38| ns
Dn to On tpHL  |RL =500Q
Output Enable Time tpzH, 15 10.0 15 6.2 1.5 58 15 5.2 ns
OEx to O tpzL
Output Disable Time tPHZ, 1.5 6.0 15 5.6 1.6 5.2 15 52 ns
(Note 15) tpLz
OEx to On

CD74FCT541T, CD74FCT2541T

Propagation Delay tpLH, | CL = 50pF 15 6.0 15 48 1.5 4.1 15 3.8 ns
Dn to Oy tpHL  |RL =500Q
Output Enable Time tpzM, 15 9.5 1.5 6.2 1.5 5.8 15 52 ns
OEy to ON tpzL
Output Disable Time tpHZ, 15 - 6.5 1.5 5.6 1.5 5.2 15 5.2 ns
(Note 15) tpLz
OEy to On
NOTES:
5. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
6. Typical values are at Vg = 5.0V, 25°C ambient and maximum loading, except as noted.
7. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
8. This parameter is determined by device characterization but is not production tested.
9. Per TTL driven input (Vjy = 3.4V); all other inputs at Vg or GND.
10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.

1.
12

13.
14.
15.
16.

Values for these conditions are examples of the icc formula. These limits are guaranteed but not tested.

Ic =lQUIESCENT + INPUTS + IDYNAMIC

Ic =Icc + Alge DuNT + Iccp (fop/2 + fiN)

Icc = Quiescent Current

Algc = Power Supply Current for a TTL High Input (Viy = 3.4V)

Dy = Duty Cycle for TTL Inputs High

Nt = Number of TTL Inputs at Dy

Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fop = Clock Frequency for Register Devices (Zero for Non-Register Devices)
f) = Input Frequency

Nj = Number of Inputs at f|

All currents are in milliamps and all frequencies are in megahertz.

See test circuit and wave forms.

Minimum limits are guaranteed but not tested on Propagation Delays.
This parameter is guaranteed but not production tested.

Suffix DT Speed for types FCT240T/241T/244T/540T/541T only.
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CD74FCT240T/241T/244T, CD74FCT5407/541T, CD74FCT22407/2241T/2244T/2541T

Test Circuits and Waveforms

Vee
? o—7.0V
5000
PULSE Vin Vour
GENERATOR but
S0pF
Ry CL I- 5000
NOTE:

17. Puise Generator for All Pulses: Rate < 1.0MHz; ZoT < 50Q;
¥, tr<2.5ns.
FIGURE 1. TEST CIRCUIT

ENABLE DISABLE
av
CONTROL INPUT 1.5V
—ov
tpze | | toLz
3.5V 35V
OUTPUT  SWITCH
NORMALLY LOW  CLOSED “K 1.5V s
% ‘ Vou
*on-ll tpHz v
0.3V 'OH
OUTPUT  SWITCH
NORMALLYHIGH  OPEN A 15V
—ov ov

FIGURE 2. ENABLE AND DISABLE TIMING

SWITCH POSITION

TEST SWITCH
tpLz, trzL Closed
tPHZ, tPZH tPLH: tPHL Open
DEFINITIONS:

C_ = Load capacitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to Zo of the

Pulse Generator.
3V
SAME PHASE 15V
INPUT TRANSITION -
ov
tPLH tPHL
e |
\ VoH
OUTPUT — 1.5V
- VoL
tpLH tPHL
pa— 3V
OPPOSITE PHASE 15V
INPUT TRANSITION -

ov

FIGURE 3. PROPAGATION DELAY
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% HARRIS CD74FCT245T, CD74FCT640T,
SEMICONDUCTOR CD74FCT2245T

December 1996 Fast CMOS Octal Bidirectional Transceivers
Features Ordering Information
¢ Advanced 0.8 micron CMOS Technology TEMP.
RANGE PKG.
¢ These Devices are Pin Compatible With Bipolar
FAST™ Series at a Higher Speed and Lower Power PART NUMBER Co) PACKAGE NO.
CD74FCT245ATQM -40to 85 |20Ld QSOP M20.15-P

¢ 25Q Series Resistor on All Outputs
(CD74FCT2245T) CD74FCT245CTM -40t085 |20LdsoOIC M20.3-P

CD74FCT245CTQM | -40t0o85 |20LdQSOP  |M20.15-P
CD74FCT245DTM 401085 [20LdSOIC  |M20.3-P
CD74FCT245DTQM -40t0 85 |20Ld QSOP M20.15-P
CD74FCT245TM 401085 [20LdSOIC  |M20.3-P
Hysteresis on all inputs CD74FCT245TQM 401085 [20LdQSOP  |M20.15-P
CD74FCT640ATM -40t085 |20LdSOIC  |M20.3-P

CD74FCT640ATQM -40t0o 85 [20Ld QSOP M20.15-P
These devices are 8-bit wide octal buffer bidirectional trans-  [sn74rcTe40CTM 401085 |20LdSOIC M20.3-P
ceivers designed for asynchronous two-way communication
between data buses. The transmit/receive (T/R) input deter- CD74FCT640CTQM | 40t085 [20LdQSOP | M20.15-P
mines the direction of data flow through the bidirectional |CD74FCT640DTM -40t0 85 |20Ld SOIC M20.3-P
transceiver. Transmit (active HIGH) enables data from A

ports to B ports, and receive (active LOW) from B ports to A CD74FCT640DTAM 401085 |20LdGSOP M2015P
ports. The output enable (OE) input, when HIGH, disables | CD74FCT640TM -40t085 [20LdSOIC  |M20.3-P

both A and B ports by placing them in HIGH Z condition CD74FCT640TQM 401085 [20LdQSOP  |M20.15-P

All CD74FCT2245T devices have a built-in 25Q series resis- | CD74FCT2245ATM -40t0 85 |20Ld SOIC M20.3-P
tor on all outputs to reduce noise due to reflections, thus [cp74rcT2245aTQM | 401085 |20 Ld QSOP M20.15-P

eliminating the need for an external terminating resistor.

CD74FCT2245CTM | -40t085 |[20LdSOIC M20.3-P
CD74FCT2245CTQM | -40to 85 |20Ld QSOP M20.15-P
CD74FCT2245TM -40t0 85 |20Ld SOIC M20.3-P
CD74FCT2245TQM -40t0 85 |20Ld QSOP M20.15-P

NOTE: When ordering, use the entire part number. Add the suffix 96
to obtain the variant in the tape and reel.

¢ TTL input and output levels

* Low ground bounce outputs

Extremely low static power

Description

OCTAL 5V FCT
5V FCT 25Q

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 41 68.2
FAST™ is a trademark of Fairchild Semiconductor.
Copyright © Haris Corporation 1996 4-51



CD74FCT245T, CD74FCT640T, CD74FCT2245T

Pinout

CD74FCT245T, CD74FCT640T, CD74FCT2245
(QSOP, SOIC)
TOP VIEW

Functional Block Diagram
(13 Bp By B2 B3 Bs

™ Ap Aq Az A3 Ay As

As A7

NOTE: CD74FCT245T, CD74FCT2245T are non-inverting options. CD74FCT640T is the inverting option.

TRUTH TABLE (NOTE 1) Pin Descriptions
INPUTS PIN NAME DESCRIPTION
OF TR OUTPUTS OE Three-State Output Enable Inputs
L L Bus B Data to Bus A (NOTE 2) (Active LOW)
L Bus A Data to Bus B (NOTE 2) TR Transmit/Receive Input
H X High Z State Ag-A7 Side A Inputs or Three-State Outputs
NOTES: Bo-B7 Side B Inputs or Three-State Outputs
1. H=HIGH Voltage Level GND Ground
L = LOW Voltage Level Vce Power
X = Don't Care

Z = High Impedance
2. CD74FCT640T is inverting from input to output.
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CD74FCT245T, CD74FCT640T, CD74FCT2245T

Absolute Maximum Ratings

DClinputVoltage ......................... ... -0.5Vto 7.0V
DCOutputCurrent . ........... ..o 120mA

Operating Conditions

Operating Temperature Range.................. -40°C to 85°C
Supply Voltage to Ground Potential

Inputsand Ve Only ...t 0.5V to 7.0V
Supply Voltage to Ground Potential

Outputs andD/OOnly. . ............coviinn., -0.5Vto 7.0V

Thermal Information

Thermal Resistance.(Typical, Note 3) 04a (°C/W)
SOICPACKAGE . . .. oeeeeeeveeeeai e 87
QSOPPackage...........ccoovivvvinennnnn. 110

Maximum Junction Temperature.. . ..................... 150°C

Maximum Storage Temperature Range .......... -65°C to 150°C

Maximum Lead Temperature (Soldering 10s)............. 300°C

(Lead Tips Only)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation

of the device at these or any other conditions above those indicated in the op nal of this sp is not implied.
NOTE:
3. 6, is measured with the component mounted on an evaluation PC board in free air.
Electrical Specifications
(NOTE 4) (NOTE 5)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Tp = -40°C to 85°C, Vg = 5.0V 5%
Output HIGH Voltage Vo Vee =Min, VN = Vi or VL loH =-15.0mA 2.4 3.0 - \
Output LOW Voltage VoL Ve = Min, Vi = Vi or Vi loL = 64mA - 0.3 0.50 \
QOutput LOW Voltage VoL Voo =Min, Viy=Viqor Vi loL =12mA - 0.3 0.50 \
(25Q Series)

Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - - \Y
Input LOW Voltage ViL Guaranteed Logic LOW Level - - 0.8 \
Input HIGH Current IH (Except 1/O Pins) Voo = Max ViN=Vce - - 1 MA
Input LOW Current i (Except I/O Pins) Vg = Max ViN=GND - - -1 HA
Input HIGH Current I (/O Pins Only) Vgc = Max Vin=Vce - - 1 HA
Input LOW Current hL (/O Pins Only) Vgc = Max Vin=GND - - -1 A
HIGH Impedance lozH Ve = Max Vout=27V - - 1 A
Output Current

lozL Vour =0.5V - - -1 HA
Clamp Diode Voltage Vik Vee = Min, Iy =-18mA - -0.7 -1.2 \
Short Circuit Current los Vg = Max (Note 6), -60 -120 - mA

Vout = GND

Power Down Disable lorFF Ve = GND, Voyt = 4.5V - - 100 pA
Input Hysteresis VH - 200 - mV
CAPACITANCE Ty = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V - 6 10 pF
(Note 7)
Output Capacitance Cout [Vour=0V - 8 12 pF
(Note 7)
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CD74FCT245T, CD74FCT640T, CD74FCT2245T

Electrical Specifications (Continued)

(NOTE 4) (NOTE 5)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Vee = Max ViN=GNDorVce - 0.1 500 pA
Supply Current
Supply Current per Alce Ve = Max ViN = 3.4V - 0.5 2.0 mA
Input at TTL HIGH (Note 8)
Supply Current per lcco Ve = Max, Outputs Open ViIN=Vce - 0.15 0.25 mA/
Input per MHz 6%=GND ViN=GND MHz
(Note 9) T/R=GND or V¢g
One Input Toggling
50% Duty Cycle
Total Power Supply lc Ve = Max, Outputs Open Vin=Vce - 1.5 3.5 mA
Current (Note 11) fr = 10MHz, 50% Duty Cycle VinN=GND (Note 10)
T/R=OE=GND
One Bit Toggling ViN = 3.4V - 1.8 45 mA
Vin=GND (Note 10)
Ve = Max, Outputs Open ViNn=Vce - 3.0 6.0 mA
fr =2.5MHz, 50% Duty Cycle | Vjny=GND (Note 10)
T/R=OE=GND
Eight Bits Toggling Vin=3.4V - 5.0 14.0 mA
VIN=GND (Note 10)
Switching Specifications Over Operating Range
T AT CcT DY
(NOTE 12)
TEST (NOTE 13) (NOTE 13) (NOTE 13) (NOTE 13) )
PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX MIN MAX] UNITS
CD74FCT245T, CD74FCT2245T
Propagation Delay tpLH, |CL=50pF 1.5 7.0 1.5 46 1.5 4.1 1.5 38 ns
AtoB,BtoA tpL  |RL =5000Q
Output Enable Time tpzH, |CiL=50pF 1.5 9.0 1.5 6.2 1.5 5.8 1.5 50| ns
OEtoAorB tpzL |RL=500Q
Output Disable Time tpHz, |CL=50pF 1.5 75 15 5.0 15 48 1.5 43 ns -
OE to A or B (Note 14) tprz |RL =500Q
Output Enable Time tpzH, |CL=50pF 15 9.0 1.5 6.2 1.5 5.8 15 50| ns
T/RtoAorB tpzL |RL=500Q
Output Disable Time tpHz, |CuL=50pF 15 75 15 5.0 15 48 15 43| ns
T/R to A or B (Note 14) tprz |RL=500Q
CD74FCT640T
Propagation Delay tpLH, |CL=50pF 2 7.0 1.5 5.0 15 44 1.5 37 ns
AtoB,BtoA tpyL  |Ry =500Q
Output Enable Time tpzH, |CL=50pF 2 13.0 1.5 6.2 1.5 58 1.5 50| ns
OEtoAorB tpzL |RL=5000
Output Disable Time tpHz, |CL=50pF 2 10.0 15 5.0 15 48 15 43| ns
OE to A or B (Note 14) tprz {RL=500Q
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CD74FCT245T, CD74FCT640T, CD74FCT2245T

Switching Specifications Over Operating Range (Continued)

T AT CcT DT
(NOTE 12)
TEST (NOTE 13) {NOTE 13) (NOTE 13) (NOTE 13)

PARAMETER SYMBOL| CONDITIONS MIN MAX MIN MAX] MIN MAX MIN MAX| UNITS
Output Enable Time tpzH, [CL = 50pF 2 13.0 1.5 6.2 1.5 58 1.5 5.0 ns
TRtoAorB tpzL |RL=500Q
Output Disable Time tpHz, |CL=50pF 2 10.0 15 5.0 1.5 48| 15 43 ns
T/Rto A or B (Note 14) tprz |RL=500Q
NOTES:

4. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

- O © O N O O

-

12.
13.
14.

. Typical values are at Vgg = 5.0V, 25°C ambient and maximum loading.

. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is determined by device characterization but is not production tested.

. Per TTL driven input (Vjy = 3.4V); all other inputs at Vo or GND.

. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.

. Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.

- Ic = lauiesceNT + liINpuTs + IDYNAMIC

Ic =lcc +Alcc DNt + Icep (fep/2 + fiNy)

Icc = Quiescent Current

Algc = Power Supply Current for a TTL High Input (Viy = 3.4V)

Dy = Duty Cycle for TTL Inputs High

Nt = Number of TTL Inputs at Dy

Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency

N; = Number of Inputs at f;

All currents are in milliamps and all frequencies are in megahertz.

See test circuit and wave forms.
Minimum limits are guaranteed but not tested on Propagation Delays.
This parameter is guaranteed but not production tested.
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CD74FCT245T, CD74FCT640T, CD74FCT2245T

Test Circuits and Waveforms

Vee
'0—7.0V
5000
puse | Y™ Vour
GENERATOR buT
S0pF
Ry CL l 500Q
NOTE:

15. Pulse Generator for All Pulses: Rate < 1.0MHz; ZoyT < 50Q;
t;, ty < 2.5ns.

FIGURE 1. TEST CIRCUIT

ENABLE DISABLE
3v
CONTROL INPUT 15V
ov
tpzl | tpLz
3S5v 35V
PUT  SWITCH

NORMALLY LOW  CLOSED “\1-5V 4%

| ) Vou

S
'PZH' i tpHzZ
9'———']—!' Vou
output  swirch /¢, Q‘m
NORMALLY HIGH OPEN -
—ov ov

FIGURE 2. ENABLE AND DISABLE TIMING

SWITCH POSITION
TEST SWITCH
tpLz tpzL Closed
tpHZ, tpzH, tPLH. tPHL Open
DEFINITIONS:

C = Load capacitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to Zgyr of the
Pulse Generator.

3v
INPUT TRANSITION 15v
N o
tPLH tPHL
\ Vou
OUTPUT — 15V
\_ VoL
tpLH L
s 3V
OPPOSITE PHASE 1.5V
INPUT TRANSITION i

ov

FIGURE 3. PROPAGATION DELAY
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CD74FCT2273T

December 1996 Fast CMOS Octal D Flip-Flops with Master Reset
Features Description
* Advanced 0.8 micron CMOS Technology The CD74FCT273T and CD74FCT2273T are 8-bit wide
* These Devices are Pin Compatible with Bipolar octal designed with eight edge-triggered D-type flip-flops
FAST™ Series at a Higher Speed and Lower Power with individual D inputs and O outputs. The common buff-
Consumption ered Clock (CP) and Master Reset (MR) load and resets

« 250 Series Resistor On All Outputs (FCT2273T Only) (clear) all flip-flops simultaneously. The register is fully
« TTL input and Output Levels edge-triggered. The D input state, one setup time before the

LOW-to-HIGH clock transition, is transferred to the corre-

* Low Ground Bounce Outputs sponding flip-flop's O output. All outputs will be forced LOW
« Extremely Low Static Power independently of Clock or Data inputs by a LOW voltage
* Hysteresis on All Inputs level on the MR input.

Ordering Information The CD74FCT2273T device has a built-in 25Q series resis-

tor on all outputs to reduce noise due to reflections, thus

TEMP. PKG. A -~ :
PART NUMBER |RANGE (°C)| PACKAGE NO. eliminating the need for an external terminating resistor.
[CD74FCT273TM 40t 85 |20Ld SOIC  |M20.3-P
CD74FCT273ATM -40t0 85 |20Ld SOIC M20.3-P
CD74FCT273CTM -40t0 85 |20 Ld SOIC M20.3-P
CD74FCT273DTM -40to 85 |20 Ld SOIC M20.3-P
CD74FCT273TQM -40t0o 85 |20Ld QSOP |M20.15-P

CD74FCT273ATQM -40t085 |20LdQSOP |M20.15-P
CD74FCT273CTQM -40t0 85 |20Ld QSOP M20.15-P
CD74FCT273DTQM -40t0 85 |20Ld QSOP M20.15-P
CD74FCT2273TM -40to 85 |20 Ld SOIC M20.3-P
CD74FCT2273ATM -40t0 85 |20Ld SOIC M20.3-P
CD74FCT2273CT™M -40t0 85 |20Ld SOIC M20.3-P
CD74FCT2273TQM -40t085 |20Ld QSOP |M20.15-P
CD74FCT2273ATQM | -40t085 |20Ld QSOP |M20.15-P
CD74FCT2273CTQM | -40t085 |20LdQSOP |M20.15-P
NOTE: QSOP is commonly known as SSOP.

When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.

OCTAL 5V FCT
5V FCT 25Q

Pinouts
CD74FCT273T, CD74FCT2273T
(QSOP, SOIC)
TOP VIEW
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 4169.2

FAST™ is a trademark of Fairchild Semiconductor.
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CD74FCT273T, CD74FCT2273T

Functional Block Diagram

Do Dy D2 D3 Dy Ds Dg Dy
o _> | | | K | | |
l— D Q I— D Q@ I— D Q@ D Q D G |— D Q |— D Q D Q
P cP | CP P cP cP P CP
Rp Rp Rp R Rp Rp Rp Rp
P T B e e I e
Op 04 02 03 04 05 Og 0y
TRUTH TABLE (NOTE 1)
INPUTS OUTPUTS
MODE [ cp Dy on
Reset (Clear) L X X L
Load "1* H h H
Load "0" H T | L

NOTE:

1. H = High Voltage Level
h = HIGH Voltage Level One Setup Time Prior to the LOW-to-HIGH Clock Transition
L = Low Voltage Level
I = LOW Voltage Level One Setup Time Prior to the LOW-to-HIGH Clock Transition
X =Don't Care
T = LOW-to-HIGH Clock Transition

Pin Descriptions

PIN NAME DESCRIPTION

MR Master Reset (Active LOW)

CP Clock Pulse Input (Active Rising Edge)
Do-D7 Data Inputs

0g-07 Data Outputs

GND Ground

Vee Power
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CD74FCT273T, CD74FCT2273T

Absolute Maximum Ratings Thermal Information
DCinputVoltage ..............coiiiiinn... -0.5Vt0 7.0V Thermal Resistance (Typical, Note 2) 04 (CCW)
DCOutputCurrent . ..........oviiniiiiii i, 120mA SOICPACKAGE . . ..o v e eeieeeeieiaaennn, 87
QSOPPackage . ......covvvvnervivinennnnn. 110
Operating Conditions Maximum Junction Temperature . . .. ................... 150°C
" Maximum Storage Temperature Range .......... -65°C to 150°C
Operating Temperature Range. . ................ -40°C to 85°C " Ny 0
Supply Voltage to Ground Potential Maxlmtén;_ .Leag Temperature (Soldering 10s)............. 300°C
INPULS AN VG ONIY. - - e veeeeeeeeeeeens 05Vto70v  (LeadTips Only)
Supply Voltage to Ground Potential
Outputsand D/OOnly. . ............oovvennn. -0.5V to 7.0V

CAUTION: Stresses above those listed in "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of
the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:
2. 6y is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 8) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vo = 5.0V 5%
Output HIGH Voltage VoH Veg=Min, Viy =V or Vi loH =-15.0mA 24 3.0 - v
Output LOW Voltage VoL Ve =Min, Viy = Vi or V) loL = 64mA - 0.3 0.50
Output LOW Voltage VoL Vee =Min, Viy =V or Vi loL = 12mA - 0.3 0.50 A “
(25Q Series)
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - - A '(—)
Input LOW Voltage ViL Guaranteed Logic LOW Level - - 0.8 v [ %
Input HIGH Current W |Voe = Max Vin=Vce - - 1 HA &
Input LOW Current L Ve = Max Vin =GND - - -1 pA ;t' E
High Impedance lozH Vee = Max Vout =27V - = 1 HA s %
Output Current lozL Vout = 0.5V N " K A o]
Clamp Diode Voltage Vik Vee =Min, §jy = -18mA - -0.7 -1.2 \
Short Circuit Current los Ve = Max (Note 5), -60 -120 - mA
Vout = GND
Power Down Disable lorr Veg = GND, Voyt = 4.5V - = 100 HA
Input Hysteresis Vl - 200 - mvV
CAPACITANCE Ty, = 25°C, f= {MHz
Input Capacitance CiN ViN=0V - 6 10 pF
(Note 6)
Output Capacitance Coutr |Vour=0v - 8 12 pF
(Note 6)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Ve = Max ViN=GND or Voo - 0.1 500 pA
Supply Current
Supply Current per Alge Ve = Max ViN=3.4V - 0.5 2.0 mA
Input at TTL HIGH (Note 7)
Supply Current per Iccp Ve = Max, Outputs Open Vin=Vce . 0.15 0.25 mA/
Input per MHz MR = Vg, One input Toggling ] Vi = GND MHz
(Note 8) 50% Duty Cycle
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CD74FCT273T, CD74FCT2273T

Electrical Specifications (Continued)

(NOTE 3) (NOTE 4)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Total Power Supply Ic Vg = Max, Outputs Open Vin=Vce - 15 3.5 mA
Current (Note 10) fop = 10MHz, 50% Duty Cycle | Vin = GND (Note 9)

MR = Ve, 50% Duty Cycle Vv
- CC O N = 3.4V - 2.0 55 mA
One Bit Toggling at fj = SMHz ViN = GND (Note 9)
Vge = Max, Outputs Open Vin=Vce - 3.8 7.3 mA
fcp = 10MHz, 50% Duty Cycle VN =GND (Note 9)
MR = VCC, 50% Duty Cycle Vi =
" " iIN=3.4V - 6.0 16.3 mA
Eight Bits Toggling at Vin = GND Note 9
fi= 2.5MHz, 50% Duty Cycle | /IN= @ (Note 9)
Switching Specifications Over Operating Range
(NOTE 11) T AT cT DT (NOTE 14)
TEST [(NOTE 12) (NOTE 12) (NOTE 12) (NOTE 12)
PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX MIN MAX ] UNITS
Propagation Delay | tpH, |CL=50pF 20 13.0 20 | 72 20 5.8 2.0 4.4 ns
CP to On tpHL  |RL=500Q
Propagation Delay tpHL,  |CL = 50pF 2.0 13.0 2.0 72 2.0 6.1 2.0 5.0 ns
MR to On tplH  |RL=500Q
Setup Time, HIGH tsy |CL=50pF 3.0 - 20 - 2.0 - 2.0 - ns
or LOW Dy to CP Ry =500Q
Hold Time, HIGH or tH Cp =50pF 2.0 - 1.5 - 15 - 15 - ns
LOW Dy to CP Ry =500Q
CP Pulse Width tw Cp = 50pF 7.0 - 6.0 - 6.0 - 3.0 - ns
HIGH or LOW R = 500Q
(Note 13)
VR Pulse Width tw  |CL=050pF 7.0 - 6.0 - 5.0 . 3.0 - ns
LOW (Note 13) Ry =500Q
Recovery Tme MR | trem |Cp=50pF 4.0 - 20 - 2.0 - 2.0 - ns
to CP (Note 13) Ry =500Q
NOTES:

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
4. Typical values are at Vgg = 5.0V, 25°C ambient and maximum loading.
. Not more than one output should be shorted at one time. Duration of the test should not exceed one sgcond.
. This parameter is determined by device characterization but is not production tested.
Per TTL driven input (V) = 3.4V); all other inputs at Vg or GND.
. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
. Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.
10. Ic = luIESCENT * INPUTS + IDYNAMIC
Ic=lcc + Alcc DHNT + Iccp (fep/2 +fiNy)
lcc = Quiescent Current
Al = Power Supply Current for a TTL High Input (Vin = 3.4V)
Dy = Duty Cycle for TTL inputs High
Nt = Number of TTL Inputs at Dy
lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
Nj = Number of Inputs at
Al currents are in milliamps and all frequencies are in megahertz.
11. See test circuit and wave forms.
12. Minimum limits are guaranteed but not tested on Propagation Delays.
13. This parameter guaranteed but not production tested.
14. Suffix DT applies to CD74FCT273T type only.
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CD74FCT273T, CD74FCT2273T

Test Circuits and Waveforms

Vee SWITCH POSITION
0=7.0V
5000 TEST SWITCH
PULSE ViN Vour tpLz, tPzL Closed
GENERATOR buT
tPHZ, tPzH tPLH) tPHL Open
SO0pF
Ry cL 5000 DEFINITIONS:
Cy = Load capacitance, includes jig and probe capacitance.
Rr = Termination resistance, should be equal to ZayT of the
= = = = = = Pulse Generator.
NOTE:
15. Pulse Generator for All Pulses: Rate < 1.0MHz; ZoyT < 50Q;
t;, tr < 2.5ns.
FIGURE 1. TEST CIRCUIT
—3v
DATA INPUT —1.5V
sy tH —ov
iy
—3v
TIMING INPUT —15V
ov
ASYNCHRONOUS JRew v
CONTROL —15v LOW-HIGHLOW 1.5V
PRESET, CLEAR, ETC. ov tw
svncnn%r;%g%c%mL G — 3V
R —15V LOW-
CLOCK ENABLE, ETC. tsy m— ov HiGH-LOWHIGH 1.5V

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING

SAME PHASE
INPUT TRANSITION

OUTPUT

FIGURE 3. PULSE WIDTH

tPHL

OPPOSITE PHASE
INPUT TRANSITION

FIGURE 4. PROPAGATION DELAY
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CD74FCT373T, CD74FCT533T,

% M§ CD74FCT573T, CD74FCT2373T,

CD74FCT2573T

December 1996 Fast CMOS Octal Transparent Latches
Features Ordering Information
¢ Advanced 0.8 micron CMOS Technology TEMP.
RANGE PKG.
+ Pin Compatible with Bipolar FAST™ Series at a Higher PART NUMBER ©c) PACKAGE NO.
Speed and Lower Power Consumption CD74FCT373ATM | 401085 |20LdSOIC  |M203-P
¢ 25Q Series Resistor on All Outputs CD74FCT373ATQM | -401085 |20LdQSOP | M20.15-P
(CD74FCT2373T, CD74FCT2573T Only) CD74FCT373CTM | -401085 |20LdSOIC  |M20.3-P
« TTL Input and Output Levels CD74FCT373CTQM | -40t085 |20LdQSOP  |M20.15-P
* Low Ground Bounce Outputs CD74FCT373DTM -40to 85 |20Ld SOIC M20.3-P
cb7 TQM | -40t085 |20LdQSOP  |M20.15-P
* Extremely Low Static Power 4FCT3730TQ ° a
CD74FCT373TM 401085 |20Ld SOIC M20.3-P
* Hysteresis on All Inputs CD74FCT373TQM | -40t085 |20LdQSOP | M20.15-P
, CD74FCT533ATM -40t085 |20LdsoIC M20.3-P
ﬁescl;ip tion 6t wide octal latch CD74FCT533ATOM | -40t085 |20LdQSOP  |M20.15-P
ese devices are 8-bit wide octal transparent latches
designed with three-state outputs and are intended for bus CD74FCTS33CTM ;401085 1201dSOIC M20.3-P
oriented applications. When Latch Enable (LE) is HIGH, the |CD74FCT533CTQM | -40t085 |20LdQSOP  |M20.15-P
flip-flops appear transparent to the data. The data that |CD74FCT533TM -40t085 |20 Ld SOIC M20.3-P
meets the set-up time when LE is LOW is latched. When OE CD74FCT533TQM -40t0 85 |20Ld QSOP M20.15-P

. ' - hiah im _
is HIGH, the bus output is in the high impedance state. CD74FCTSTaATM 0585 |20Ld5010 )

The CD74FCT2XXX device has a built-in 25Q series resistor CD74FCT573ATQM 401085 |20LdQSOP  |M20.15-P
on all outputs to reduce noise due to reflections, thus elimi-
nating the need for an external terminating resistor.

CD74FCT573CTM -40t0 85 |20Ld SOIC M20.3-P
CD74FCT573CTQM -40to 85 |20Ld QSOP M20.15-P
CD74FCT573DTM -40t0 85 |20 Ld SOIC M20.3-P
CD74FCT573DTQM -40t085 |20LdQSOP  |M20.15-P
CD74FCT573TM -40t0 85 |20Ld SOIC M20.3-P
CD74FCT573TQM -40t0 85 |20 L.d QSOP M20.15-P
CD74FCT2373ATM -40t0 85 ]20Ld SOIC M20.3-P
CD74FCT2373ATQM | -40to 85 |20 Ld QSOP M20.15-P
CD74FCT2373CTM -40to 85 |20 Ld SOIC M20.3-P
CD74FCT2373CTQM | -40to85 |20 Ld QSOP M20.15-P
CD74FCT2373TM -40t0 85 |20Ld SOIC M20.3-P
CD74FCT2373TQM -40to 85 |20 Ld QSOP M20.15-P
CD74FCT2573ATM -40t0 85 |20 Ld SOIC M20.3-P
CD74FCT2573ATQM | -40t0o 85 |20 Ld QSOP M20.15-P
CD74FCT2573CT™M -40t0 85 |20 Ld SOIC M20.3-P
CD74FCT2573CTQM | -40t0o85 |20Ld QSOP M20.15-P
CD74FCT2573TM -40t0 85 |[20Ld SOIC M20.3-P
CD74FCT2573TQM -40t0 85 |20 Ld QSOP M20.15-P
NOTE: QSOP is commonly known as SSOP.

When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 4170.2
FAST™ is a trademark of Fairchild Semiconductor.
Copyright © Harrls Corporation 1996 4-62



CD74FCT373T, CD74FCT5331, CD74FCT573T, CD74FCT2373T, CD74FCT2573T

Pinouts

CD74FCT373T, CD74FCT2373T CD74FCT533T CD74FCT573T, CD74FCT2573T
(QSOP, SOIC) (QSOP, SOIC) (QSOP, SOIC)
TOP VIEW TOP VIEW TOP VIEW

Functional Block Diagrams
CD74FCT373T, CD74FCT2373T, CD74FCT573, CD74FCT2573T
D4 D D3 Dy Ds Dg D7

— &
]
C)
—
o
)
]
]

LE

Dy Dg Dg
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CD74FCT373T, CD74FCT533T, CD74FCT573T, CD74FCT2373T, CD74FCT2573T

TRUTH TABLE (NOTE 1)
INPUTS OUTPUTS
Dy | LE | OF On
CD74FCTS533T
H H L L
X X 4
TRUTH TABLE (NOTE 1)
INPUTS OUTPUTS
Dy | LE | OF On
CD74FCT373T, CD74FCT573T, CD74FCT2373T, CD74FCT2573T
H H L H
L H
X X H z
NOTE:
1. H = High Voltage Level
L = Low Voltage Level
X = Don’t Care
Z = High Impedance
Pin Descriptions
PIN NAME DESCRIPTION
OE Output Enable Input (Active LOW)

LE Latch Enabie Input (Active HIGH)
Do-D7 Data Inputs

0p-07 Three-State Outputs

0¢-07 Complementary Three-State Outputs
GND Ground

Vee Power
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CD74FCT373T, CD74FCT533T, CD74FCT573T, CD74FCT2373T, CD74FCT2573T

Absolute Maximum Ratings Thermal Information
DCinputVoltage ....................covinnnns -0.5Vto 7.0V Thermal Resistance (Typical, Note 2) 0,4 (°CIW)
DCOutputCurrent . ...t 120mA SOICPACKAGE . . . .o vt eereeeeiernennn. 87
QSOPPackage ..........cooviennuvnnnennn. 110
Operating Conditions Maximum Junction Temperature . . ... .........ceuvun... 150°C
; Maximum Storage Temperature Range .......... -65°C to 150°C
Operating Temperature Range. . . ............... -40°C to 85°C ; ;
Supply Voltage to Ground Potential Ma:nmum .Lead Temperature (Soldering 10s)............. 300°C
INputs and Veg ONlY ... vveeeneeaean... 05vio7oy  (LeadTips Only)
Supply Voltage to Ground Potential
Outputs andD/OONly. ........cooooivveiiin. -0.5V to 7.0V
CAUTION: Stresses above thosae listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.
NOTE:
2. 0yp is measured with the component mounted on an evaluation PC board in free air.
Electrical Specifications
(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T = -40°C to 85°C, Vg = 5.0V 5%
Output HIGH Voltage VoH Vee=Min, Viy=V)yor Vi loH=-15.0mA 24 3.0 -
Output LOW Voltage VoL Ve = Min, Viy = Vi or Vi loL = 64mA - 0.3 0.50 \"
Output LOW Voltage VoL |Vec=Min, Viy=Vigorv) ioL = 12mA - 0.3 0.50 v
(25Q Series)
Input HIGH Voitage VIH Guaranteed Logic HIGH Level 20 - - '6 a
L 15
Input LOW Voltage viL Guaranteed Logic LOW Level - - 0.8 \ > N
0 b=
Input HIGH Current ™ Ve = Max Vin=Vce - - 1 A 2| 8
Input LOW Current | Voc=Max Vin = GND . - -1 pA o2
High Impedance lozH Ve = Max Vout =27V - - 1 HA °
Output Current
up lozL Vour = 0.5V - - -1 pA
Clamp Diode Voitage Vik Vee =Min, Iy = -18mA N -0.7 -1.2 v
Short Circuit Current los Vg = Max (Note 5), -60 -120 - mA
Vout = GND
Power Down Disable loFF Vee = GND, Voyt = 4.5V - - 100 HA
Input Hysteresis VH - 200 - mvV
CAPACITANCE T = 25°C, f = 1MHz
Input Capacitance CiN VIN=0V - 6 10 pF
(Note 6)
Output Capacitance Coutr |Vour=0vV - 8 12 pF
(Note 6)
POWER SUPPLY SPECIFICATIONS
Quiescent Power Icc Vee = Max ViN=GNDor Ve - 0.1 500 pA
Supply Current
Supply Current per Alge Vee = Max Vin =34V - 0.5 2.0 ‘mA
Input at TTL HIGH (Note 7)
Supply Current per lecp Ve = Max, Outputs Open ViN=Vce - 0.15 0.25 mA/
Input per MHz OE = GND; LE = Voo Vin=GND MHz
(Note 8) One Input Toggling
50% Duty Cycle
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CD74FCT373T, CD74FCT5337, CD74FCT5731;‘CD74FCT23731; CD74FCT2573T

Electrical Specifications (Continued)

(NOTE 3) (NOTE 4)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Total Power Supply Ic Ve = Max, Outputs Open Vin=Vce - 1.5 3.0 mA
Current (Note 10) fy = 10MHz, 50% Duty Cycle ViN =GND (Note 9)

OE = GND; LE = V,

One Bit Toggling « Vin=3.4V - 1.8 45 mA

ViN=GND (Note 9)

Ve = Max, Outputs Open ViN=Vee - 3.0 6.0 mA

fi = 2.6MHz, 50% Duty Cycle Vin=GND (Note 9)

OE =GND; LE =V,

Eight Bits Togglingcc Vin =34V - 5.0 14.0 mA

Vin=GND (Note 9)
Switching Specifications Over Operating Range
DT
CD74FCT373T
(NOTE 11) T AT CcT ONLY
TEST (NOTE 12) (NOTE 12) (NOTE 12) (NOTE 12)
PARAMETER | SYMBOL | CONDITIONS| MIN MAX MIN MAX MIN MAX MIN MAX { UNITS

CD74FCT373T, CD74FCT2373T
Propagation Delay tpLH, |CL=50pF 15 8.0 15 5.2 1.5 42 15 38 ns
Dy to On tpyL  |RL =500Q
Propagation Delay tPLH, 2.0 13.0 20 8.5 20 55 1.5 49 ns
LE to Oy tPHL
Output Enable Time|  tpzy, 15 12.0 15 6.5 15 5.5 15 55 ns
OE to On tpzL
Output Disable Time]  tpz, 15 7.5 15 55 15 5.0 1.5 5.0 ns
(Note 13) tpLz
OE to On
Setup Time HIGH or}  tgy 20 - 2.0 - 2.0 - 2.0 - ns
LOW, Dy to LE
Hold Time HIGH or tH 1.5 - 1.5 - 15 = 1.5 - ns
LOW, Dy to LE
LE Pulse Width tw 6.0 - 5.0 - 5.0 - 4.0 - ns
{Note 13)
HIGH
CD74FCT533T
Propagation Delay tpLH, |CoL=50pF 15 10.0 1.5 562 15 42 - - ns
Dy to On tpHL  [RL=500Q
Propagation Delay tpLh, 2.0 13.0 20 8.5 2.0 5.5 ns
LE to On tPHL
Output Enable Time| tpzy, 1.5 11.0 15 6.5 15 55 - - ns
OE to On tezL
Output Disable Time|  tpyiz, 15 7.0 1.5 55 15 5.0 ns
(Note 13) tpLz
OE to Oy
Setup Time HIGH or]  tsy 2.0 - 20 - 2.0 - - - ns
LOW, D\ to LE
Hold Time HIGH or tH 15 - 15 - 1.5 - ns
LOW, Dy to LE
LE Pulse Width tw 6.0 - 5.0 - 5.0 - - - ns
(Note 13)
HIGH
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CD74FCT373T, CD74FCT533T, CD74FCT573T, CD74FCT2373T, CD74FCT2573T

Switching Specifications Over Operating Range (Continued)

DT
CD74FCT373T
(NOTE 11) T AT cT ONLY
TEST (NOTE 12) (NOTE 12) (NOTE 12) (NOTE 12)
PARAMETER | SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX MIN MAX | UNITS
CD74FCT573T, CD2573T
Propagation Delay tpLH, |CL=50pF 1.5 8.0 1.5 5.2 1.5 4.2 - . ns
Dy to O tpHr  {BL=500Q
Propagation Delay tpLH, 2.0 12.0 2.0 8.5 2.0 55 - - ns
LEto On tPHL
Output Enable Time|  tpzy, 15 9.5 15 6.5 15 55 - - ns
OE to ON tpzL
Output Disable Time|  tpyz, 15 6.5 15 55 1.5 5.0 - - ns
(Note 13) trLz
OEto ON
Setup Time HIGHor]  tgy 2.0 - 2.0 - 20 - - - ns
LOW, Dy to LE
Hold Time HIGH or tH 15 - 15 - 15 - - - ns
LOW, Dy to LE
LE Pulse Width tw 6.0 - 5.0 - 5.0 - - - ns
(Note 13)
HIGH
NOTES:
3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
4, Typical values are at Vg = 5.0V, 25°C ambient and maximum loading.
5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
6. This parameter is determined by device characterization but is not production tested.
7. Per TTL driven input (V) = 3.4V); all other inputs at Vg or GND.
8. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
9. Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.
10. Ic = lauiEsceNT + INPUTS + IDYNAMIC
Ic =lcc +Alce DHNT +Iccp (fop/2 + fiNy)
lcc = Quiescent Current
Algc = Power Supply Current for a TTL High Input (Vi = 3.4V)
Dy = Duty Cycle for TTL Inputs High
Nt = Number of TTL Inputs at Dy
Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
Nj = Number of Inputs at f;
All currents are in milliamps and all frequencies are in megahertz.
11. See test circuit and wave forms.
12. Minimum limits are guaranteed but not tested on Propagation Delays.
13. This parameter is guaranteed but not production tested.
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CD74FCT373T, CD74FCT533T, CD74FCT573T, CD74FCT2373T, CD74FCT2573T

Test Circuits and Waveforms

PULSE ViN
GENERATOR

NOTE:

14. Pulse Generator for All Pulses: Rate < 1.0MHz; Zoyt < 50Q;
t, tr < 2.5ns.

FIGURE 1. TEST CIRCUIT

—3v
DATA INPUT — 1.5V

tsu H —ov

]

—3V
TIMING INPUT — 1.5V

—ov

o

ASYNCHRONOUS 'HEM* —3V
CONTROL — 1.5V

PRESET, CLEAR, ETC. — v

SYNCHRONOUS CONTROL e —av
PRESET, CLEAR, —15v
CLOCK ENABLE, ETC. tsu | W —ov

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING

ENABLE DISABLE

av
CONTROL INPUT 1.5V

ov

3.5V
NORMALLY Low

o3V,
‘ OL
Vox
OUTPUT 0.3V

NORMALLY HIGH

ov

FIGURE 4. ENABLE AND DISABLE TIMING

SWITCH POSITION

TEST SWITCH
tpLz, tpzL Closed
tPHZ: tPzH, tPLH: tPHL Open

DEFINITIONS:
Cy = Load capacitance, includes jig and probe capacitance.
= Termination resistance, should be equal to Zoyr of the
Pulse Generator.

LOW-HIGH-LOW
' PULSE 1.5V

HIGH-LOW-HIGH
PULSE 18V

FIGURE 3. PULSE WIDTH

—_—— 3V
- —
I TRANSITI L
ov
'PLH tpHi
\ Vor
OUTPUT \—-— 15V

=

Vo
teyL
p— 3V
OPPOSITE PHASE iy
INPUT TRANSITION
—_—v

FIGURE 5. PROPAGATION DELAY
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CD74FCT374T, CD74FCT534T,
CD74FCT574T, CD74FCT2374T,
CD74FCT2574T

HARRIS

SEMICONDUCTOR

a0

December 1996 Fast CMOS Octal D Registers (Three-State)
Features Ordering Information
¢ Advanced 0.8 micron CMOS Technology TEMP.
" - . : . RANGE PKG.
» Pin Compatible With Bipolar FAST™ Series at a PART NUMBER ©c) PACKAGE NO.
Higher Speed and Lower Power Consumption
CD74FCT374ATM -40t0o 85 |20 Ld SOIC M20.3-P
* 25Q Series Resistor on All Outputs CD74FCT374ATQM | 401085 |20LdQSOP  |M20.15-P
(CD74FCT2374T, CO74FCT2574T only)
CD74FCT374CTM -40t0 85 |20 Ld SOIC M20.3-P
¢ TTL Input and Output Levels CD74FCT374CTQM | -40t085 |20LdQSOP |M20.15-P
¢ Low Ground Bounce Outputs CD74FCT374DTM -40t0 85 {20 Ld SOIC M20.3-P
+ Extremely Low Static Power CD74FCT374DTQM -40t0o 85 |20 Ld QSOP M20.15-P
« Hysteresis on All Inputs CD74FCT374TM -40to 85 [20Ld SOIC M20.3-P
CD74FCT374TQM -40t0o 85 |20Ld QSOP M20.15-P
Description CD74FCT534ATM -40to 85 |20Ld SOIC M20.3-P
These devices are 8-bit wide octal registers designed with |CD74FCTS34ATQM | -40t085 |201dQSOP  |M20.15-P “
eight D-type flip-flops with a buffered common clock and | CD74FCT534CTM -40t0 85 |20 Ld SOIC M20.3-P
buffered three-state outputs. When output enable (OE) is [cp7aFcTsaacTaM 401085 |20LdQSOP M20.15-P -
LOW, the outputs are enabled. When OE is HIGH, the out- ‘ 1T
puts are in the high impedance state. Input data meeting the CD74FCT534DTM 401085 |201d SOIC M203-F w 0
setup and hold time requirements of the D inputs is trans- | CD74FCT534DTQM | -40t085 [20LdQSOP | M20.15-P 2 h
ferred to the O outputs on the LOW-to-HIGH transition of the | CD74FCT534TM -40t0 85 |20 Ld SOIC M20.3-P 2' E
clock input. CD74FCT534TQM | -401085 |20LdQSOP  |M20.15-P 52
All CD74FCT2574T devices have a built-in 25Q series resis- | CD74FCT574ATM -40t0 85 |20Ld SOIC M20.3-P o
tor on all outputs to reduce noise due to reflections, thus CD74FGT574ATOM 401085 |20 Ld QSOP M20.15-P
eliminating the need for an external terminating resistor.
CD74FCT574CTM -40to 85 |20Ld SOIC M20.3-P
CD74FCT574CTQM -40to 85 |20 Ld QSOP M20.15-P
CD74FCT574DTM -40t0 85 |20Ld SOIC M20.3-P
CD74FCT574DTQM -40t0 85 |20 Ld QSOP M20.15-P
CD74FCT574TM -40t0 85 |20 Ld SOIC M20.3-P
CD74FCT574TQM -40to 85 |20 Ld QSOP M20.15-P
CD74FCT2374ATM -40t0 85 |20Ld SOIC M20.3-P
CD74FCT2374ATQM | -40to 85 |20 Ld QSOP M20.15-P
CD74FCT2374CTM -40t0 85 |20Ld SOIC M20.3-P
CD74FCT2374CTQM | -40t0 85 |20 Ld QSOP M20.15-P
CD74FCT2374TM -40to 85 |20Ld SOIC M20.3-P
CD74FCT2374TQM -40to 85 |20Ld QSOP M20.15-P
CD74FCT2574ATM -40t0 85 |20 Ld SOIC M20.3-P
CD74FCT2574ATQM | -40t085 |20LdQSOP | M20.15-P
CD74FCT2574CTM -40t085 |20 Ld SOIC M20.3-P
CD74FCT2574CTQM| -40to 85 |20 Ld QSOP M20.15-P
CD74FCT2574TM -40t0 85 |20Ld SOIC M20.3-P
CD74FCT2574TQM -40to 85 |20 Ld QSOP M20.15-P
NOTE: When ordering, use the entire part number. Add the suffix 96
to obtain the variant in the tape and reel.

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.

File Number 4171.2
Copyright © Harris Corporation 1996 469



CD74FCT374T, CD74FCT534T, CD74FCT574T, CD74FCT2374T, CD74FCT2574T

Pinouts
CD74FCT374T, CD74FCT2374T CD74FCT534T CD74FCT574T, CD74FCT2574T
(QSOP, SOIC) (QSOP, SOIC) (QSOP, SOIC)
TOP VIEW TOP VIEW TOP VIEW

Functional Block Diagrams
CD74FCT374T, CD74FCT2374T, CD74FCT574, CD74FCT2574T

cp—> DP'G-I'DPG-I . G-I' DPG-I . d-lv DPG-I DPG-l DPG
ML LT
R !
O
B 555 5 5 A i 2
>
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CD74FCT374T, CD74FCT534T, CD74FCT574T, CD74FCT2374T, CD74FCT2574T

TRUTH TABLE (NOTE 1)
INPUTS OUTPUTS INTERNAL
FUNCTION OF | cP | Dy O Qy
CD74FCT534T
High-Z H L X p2 NC
H H X z NC
Load Register L T L H L
L T H L H
H T L z L
H T H z H
CD74FCT374T, CD74FCT574T, CD74FCT2374T, CDT4FCT2574T
FUNCTION OE cP Dy ON QN
High-Z H L X z NC
H H X z NC
Load Register L T L L H
L T H H L
H T L z H
H T H z L
NOTE:

1. H = High Voltage Level
L = Low Voltage Level

X = Don't Care

Z = High Impedance
NC = No Change
T = LOW-to-HIGH Transition

Pin Descriptions
PIN NAME DESCRIPTION
OE Output Enable Input (Active LOW)
CP Clock Pulse for the register. Enters data on
LOW-to-HIGH transition
Do-D7 Data inputs
0Og-07 Three-State Outputs (True)
00-07 Three-State Outputs (Inverted)
GND Ground
Vee Power
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CD74FCT374T, CD74FCT53471, CD74FCT574T, CD74FCT2374T, CD74FCT2574T

Absolute Maximum Ratings

DCinputVoltage ............ciieeneennnnennnn -0.5V to 7.0V
DCOutputCurrent . . .......coviiiiiiiieiiiiieeniss 120mA
Operating Conditions
Operating Temperature Range. . ................ -40°C to 85°C
Supply Voltage to Ground Potential

Inputsand Vg Only ...t -0.5Vto 7.0V
Supply Voltage to Ground Potential

Outputsand D/OOnly. . ....oovvviiiinn, -0.5V to 7.0V

Thermal Information

Thermal Resistance (Typical, Note 2) 6ya (°C/W)
SOICPackage..........cooveiinnnnenennnn. 87
QSOPPackage .......ccoovvnviennnanenn. 110

Maximum Junction Temperature. . ................c..... 150°C

Maximum Storage Temperature Range .......... -65°C to 150°C

Maximum Lead Temperature (Soldering 10s)............. 300°C
{Lead Tips Only)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings”™ may cause permanent damage to the device. This is a stress only rating and operation

of tha device at these or any other conditions above those indi
NOTE:

d in the op

of this specification is not implied.

2. B is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
——————————— -
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T = -40°C 1o 85°C, Vg = 5.0V 5%
Output HIGH Voltage VoH Vee = Min, Viy= Vg or V)L loH =-15.0mA 24 3.0 - v
Output LOW Voltage VoL Ve =Min, VN = Vig or VL loL = 64mA - 0.3 0.50 \
Output LOW Voitage VoL Vee = Min, Viy= Vi or V. loL = 12mA - 03 0.50 Vv
(25Q Series)
Input HIGH Voltage Vi Guaranteed Logic HIGH Level 2.0 - - \
Input LOW Voltage ViL Guaranteed Logic LOW Level - - 0.8 \%
Input HIGH Current iH Vee = Max ViN=Vce - - 1 pA
Input LOW Current e Ve = Max Vin=GND - - -1 pA
High Impedance lozH Ve = Max Vout =27V - - 1 pA
Output Current lozL Vout = 0.5V - - -1 HA
Clamp Diode Voltage Vik Vee = Min, Iy = -18mA - -0.7 -1.2 \
Short Circuit Current los Ve = Max (Note 5), -60 -120 - mA
Vout = GND
Power Down Disable loFF Vee = GND, Voyt = 4.5V - - 100 HA
Input Hysteresis VH - 200 - mv
CAPACITANCE Tp = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V - 6 10 pF
(Note 6)
Output Capacitance Coutr |Vour=0V - 8 12 pF
(Note 6)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lcc Vee = Max ViN=GND or Ve - 0.1 500 pA
Supply Current
Supply Current per Alce Vee = Max Vin=3.4V - 0.5 2.0 mA
Input at TTL HIGH (Note 7)
Supply Current per lccp Vee = Max, Outputs Open Vin=Vce - 0.15 0.25 mA/
Input per MHz OE=GND Vin=GND MHz
(Note 8) One Input Toggling
650% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open Vin=Vce - 1.5 35 mA
Current (Note 10) fcp = 10MHz, 50% Duty Cycle |V;y=GND (Note 9)
OE = GND § X ViN=3.4V - 2.0 55 mA
fi = SMHz, One Bit foggling VN =GND (Note 9)
Vg = Max, Outputs Open Vin=Vce - 35 73 mA
fcp = 10MHz, 50% Duty Cycle |Vjy=GND (Note 9)
OE=GND VN34V . 6.0 163 mA
f = 2.6MHgz, Eight Bits toggling Vin=GND (Note 9)
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CD74FCT374T, CD74FCT534T, CD74FCT574T, CD74FCT23741, CD74FCT2574T

Switching Specifications Over Operating Range

(NOTE 11) T AT CT DT
TEST (NOTE 12) (NOTE 12) (NOTE 12) (NOTE 12)
PARAMETER | SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX MIN MAX | UNITS
e——————————

CD74FCT374T, CD74FCT534T, CD74FCT2374T

Propagation Delay tpLH, |CL=50pF 2.0 10.0 20 6.5 2.0 5.2 20 45 ns
CPto Oy tpHL  |RL =500Q

Output Enable Time tpzH, 1.5 12.5 15 6.5 15 5.5 15 55 ns
OE to O tpzL

Output Disable Time]  tpz, 1.5 8.0 1.5 55 1.5 5.0 15 5.0 ns
{(Note 13) tp 2

OEto Oy

Setup Time HIGH of]  tgy 20 - 2.0 - 20 - 20 - ns
LOW, Dy to CP

Hold Time HIGH or tH 1.5 - 15 - 15 - 10 - ns
LOW, Dy to CP

CP Pulse Width tw 7.0 - 5.0 - 5.0 - 3.0 - ns
(Note 13)

HIGH or LOW

CD74FCT574T, CD74FCT2574T

Propagation Delay tpLH, |CL =50pF 2.0 85 2.0 6.5 2.0 52 20 45 ns
CPto Oy teyL  |RL=500Q

Output Enable Time| tpzp, 15 10.0 1.5 6.5 15 5.5 15 5.5 ns
OE to Oy ’ tpzi

Output Disable Time|  tpz, 15 6.5 15 55 15 5.0 15 5.0 ns
(Note 13) tpLz

OE to Oy

Setup Time HIGHor]  tgy 2.0 - 2.0 - 2.0 - 20 - ns
LOW, Dy to CP

Hold Time HIGH or ty 15 - 15 - 15 - 1.0 - ns
LOW, Dy to CP

CP Pulse Width tw 7.0 - 5.0 - 5.0 - 3.0 - ns
(Note 13)

HIGH or LOW
NOTES:

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
. Typical values are at Vg = 5.0V, 25°C ambient and maximum loading.
. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is determined by device characterization but is not production tested.
Per TTL driven input (VN = 3.4V); all other inputs at Vg or GND.
. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
. Values for these conditions are examples of the Ic formula. These limits are guaranteed but not tested.
- Ic = lquiESCENT + liNPUTS + IDYNAMIC
Ic=Icc +Alce DHNT + Iccp (fep/2 + iNy)
Igc = Quiescent Current
Algc = Power Supply Current for a TTL High Input (Vi = 3.4V)
Dy = Duty Cycle for TTL Inputs High
Nt = Number of TTL Inputs at Dy
lcep = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
f| = Input Frequency
N = Number of Inputs at f;
All currents are in milliamps and all frequencies are in megahertz.
11. See test circuit and wave forms.
12. Minimum limits are guaranteed but not tested on Propagation Delays.
13. This parameter is guaranteed but not production tested.

SCo®NO G A

-
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CD74FCT374T, CD74FCT534T, CD74FCT574T, CD74FCT2374T, CD74FCT2574T

Test Circuits and Waveforms

SWITCH POSITION
TEST SWITCH
puse | VN tpLz, tpzL Closed
GENERATOR
tPHZ: tPZH: tPLH: tPHL Open
DEFINITIONS:
C_ = Load capacitance, includes jig and probe capacitance.
= Termination resistance, should be equal to ZoyT of the
— Pulse Generator.
NOTE:
14. Pulse Generator for All Pulses: Rate < 1.0MHz; Zoyt <50Q;
tr, ty < 2.5ns.
FIGURE 1. TEST CIRCUIT
—3v
DATA INPUT —15V
tsy ty —ov
3v
TIMING INPUT ———— — 1.5V
ov
|
ASYNCHRONOUS —3v
CONTROL sV LOW-HIGH-LOW
PRESET, CLEAR, ETC. —ov
svucnnouogs C%NTI::L —3v
PRESET, CLE. — 1.5V
CLOCK ENABLE, ETC. m —ov HIGH-LOW-HIGH
FIGURE 2. SETUP, HOLD, AND RELEASE TIMING FIGURE 3. PULSE WIDTH
ENABLE DISABLE
3v — 3V
CONTROL INPUT 1.5V SAME PHASE
INPUT TRANSITION 1.8V
— ov § oV
tpzL | tpLz 'pl.n tPHL
3.5V 3.5V | Vv,
OUTPUT  SWITCH \ 'OH
NORMALLY LOW  CLOSED "\ 1.5V T3V OUTPUT — sV
o S : ‘ VoL : \ VoL
PZH PHZ ¥ L
OUTPUT sw!‘rcn 53V VYo :L'L— W
NORMALLY HIGH OPEN 1.5v OPPOSITE PHASE 15V
oV ov INPUT TRANSITION :
ov

FIGURE 4. ENABLE AND DISABLE TIMING

FIGURE 5. PROPAGATION DELAY
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December 1996

CD74FCT377T

Fast CMOS Octal D Flip-Flop with Clock Enable

Features
¢ Advanced 0.8 micron CMOS Technology

Consumption
¢ TTL Input and Output Levels
Octal D Flip-Flops with Clock Enable

¢ Extremely Low Static Power

Hysteresis on All Inputs

¢ The CD74FCT377T is Pin Compatible With Bipolar
FAST™ Series at a Higher Speed And Lower Power

Description

The CD74FCT377T is an 8-bit wide octal designed with

eight edge-triggered D-type flip-flops with individual D inputs
and O outputs. When Clock Enable (CE) is LOW, the com-
mon buffered Clock (CP) loads all flip-flops simultaneously.

The register is fully edge-triggered. The D input state, one
setup time before the LOW-to-HIGH clock transition, is
transferred to the corresponding flip-flop's O output. The CE
input must be stable only one setup time prior to the LOW-
to-HIGH transition for predictable operation.

Ordering Information

TEMP. PKG.

PART NUMBER | RANGE (°C)| PACKAGE NO.

CD74FCT377ATM -40t0 85 |20 Ld SOIC M20.3-P
CD74FCT377ATQM -40t0 85 |20 LdQSOP M20.15-P
CD74FCT377CT™M -40t0 85 120 Ld SOIC M20.3-P
CD74FCT377CTQM -40to 85 |20 LdQSOP M20.15-P
CD74FCT377DTM -40t0 85 |20 LdSOIC M20.3-P
CD74FCT377DTQM -40t0 85 |20 Ld QSOP M20.15-P
CD74FCT377TM -40to 85 |20 Ld SOIC M20.3-P
CD74FCT377TQM -40t085 |20 LdQSOP M20.15-P

NOTE: QSOP is commonly known as SSOP.
When ordering, use the entire part number. Add the suffix 96 to

obtain the variant in the tape and reel.

Pinout

CD74FCT377T
(QSOP, SOIC)
TOP VIEW

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.

FAST™ is a trademark of Fairchild Semiconductor.
Copyright © Harris Corporation 1996
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CD74FCT377T

Functional Block Diagram

TRUTH TABLE
(NOTE 1) (NOTE 1)
INPUTS OUTPUTS
MODE cP CE Dn On
Load "1* T | h H
Load "0" T 1 I L
Hold T h X NC
(Do Nothing) H H X NC
NOTE:

1. H=HIGH Voltage Level

h = HIGH Voltage Level One Setup Time Prior to the LOW-to-HIGH Clock Transition

L = LOW Voltage Level

| = LOW Voltage Level One Setup Time Prior to the LOW-to-HIGH Clock Transition

X = Don't Care
NC = No Change
T = LOW-to-HIGH Clock Transition

Pin Descriptions
PIN NAME DESCRIPTION
CE Clock Enable (Active LOW)
CcP Clock Pulse Input
Do-D7 Data Inputs
0g-07 Data Outputs
GND Ground
Vee Power
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CD74FCT377T

Absolute Maximum Ratings

DCinputVoltage ..............cccvvvivinnennn. -0.5V to 7.0V
DCOutputCurrent . . ...........coiiiiiiiiinann. 120mA
Operating Conditions
Operating Temperature Range. . ................ -40°C to 85°C
Supply Voltage to Ground Potential

Inputsand Voo Only .......oovviiiiiiiane, -0.5V to 7.0V
Supply Voltage to Ground Potential

Outputs andD/OOnly. . ............. ..ottt -0.5Vto 7.0V

Thermal Information

Thermal Resistance (Typical, Note 2) 6y (°C/W)
SOICPackage............oovuviiiuiinnnnnnn 87
QSOPPackage . ........oovvvviiniininns, 110

Maximum Junction Temperature .. . ..................... 150°C

Maximum Storage Temperature Range ......... . -65°C to 150°C

Maximum Lead Temperature (Soldering 10s)............. 300°C

(Lead Tips Only)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation

of the device at these or any other conditions above those indi d in the op

of this specification is not implied.

NOTE:

2. 6, is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Tp = -40°C to 85°C, Vi = 5.0V 5%
Output HIGH Voitage Vou Ve =Min, VN = Vi or Vi loH = -15.0mA 24 3.0 - \
Output LOW Voltage VoL Voo =Min, Viy = Vi or V. loL = 64mA - 0.3 0.50 \
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - - v
Input LOW Voltage ViL Guaranteed Logic LOW Level - = 0.8 A
Input HIGH Current IiH Veg = Max Vin=Vce - - 1 pA
Input LOW Current e Vge = Max Vin =GND - - -1 pA
Clamp Diode Voltage Vik Vee = Min, iy = -18mA - -0.7 -1.2 Vv
Short Circuit Current los Ve = Max (Note 5), -60 -120 - mA
Vout = GND
Power Down Disable lore Ve = GND, Voyt = 4.5V - - 100 pA
Input Hysteresis VR - 200 - mV
CAPACITANCE Ty = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V - 6 10 pF
(Note 6)
Output Capacitance Coutr |Vour=0V - 8 12 pF
(Note 6)
POWER SUPPLY SPECIFICATIONS
Quiescent Power Icc Vge = Max ViN=GNDorVgg - 0.1 500 HA
Supply Current
Supply Current per Alcc Vce = Max Vin = 3.4V - 0.5 2.0 mA
Input at TTL HIGH (Note 7)
Supply Current per lccp Ve = Max, Outputs Open ViN=Vce - 0.15 0.25 mA/
Input per MHz CE =GND Vin = GND MHz
(Note 8) One Input Toggling
50% Duty Cycle
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CD74FCT377T

Electrical Specifications (Continued)

(NOTE 3) (NOTE 4)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | uniTs
Total Power Supply Ic V¢ = Max, Outputs Open Vin=Vce - 1.5 35 mA
Current (Note 10) fcp = 10MHz, 50% Duty Cycle | V|\ = GND (Note 9)

?.‘,‘;E = GND, 50% Duty Cycle
One Bit Toggling at fy = 5MHz | ViN=3.4V - 20 5.5 mA
Vi = GND (Note 9)
Vcc = Max, Outputs Open Vin=Vee - 3.8 7.3 mA
fcp = 10MHz, 50% Duty Cycle |Viy=GND (Note 9)
CE=GND
Eight Bits Toggling at f; = ViN=234V - 6.0 16.3 mA
2.5MHz Vin=GND (Note 9)
50% Duty Cycle
Switching Specifications Over Operating Range
(NOTE 11) T AT CcT DT
TEST (NOTE 12) (NOTE 12) (NOTE 12) (NOTE 12)
PARAMETER SYMBOL. | CONDITIONS MIN MAX MIN MAX MIN MAX MIN MAX | UNITS
Propagation Delay tPLH, Cy = 50pF 20 13.0 2.0 7.2 20 5.2 20 45 ns
CP to On tPHL R =500Q
Setup Time, HIGH tsu 25 - 2.0 - 20 - 20 - ns
orLOW, Dy to CP
Hold Time, HIGH or tH 2.0 - 1.5 - 1.5 B 1.5 - ns
LOW, Dy to CP
Setup Time HIGH or tsu 4.0 - 35 - 35 - 2.0 - ns
Low, CE to CP
Hold Time HIGH or tH 15 - 1.5 . 15 - 15 - ns
Low, CE to CP
Clock Pulse Width tw 7.0 - 6.0 - 6.0 - 3.0 - ns
(Note 13)
HIGH or LOW
NOTES:

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

W o N ;N

Ic = Icc + Alce DHNT + Iccp (fop/2 + fiN)
Igc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (V)y = 3.4V)
Dy = Duty Cycle for TTL Inputs High
Ny = Number of TTL Inputs at Dy
Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency

N; = Number of Inputs at f;
All currents are in milliamps and all frequencies are in megahertz.

1.
12.
13.

See test circuit and wave forms.
Minimum limits are guaranteed but not tested on Propagation Delays.
This parameter guaranteed but not production tested.

. Typical values are at Vg = 5.0V, 25°C ambient and maximum loading.
. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. This parameter is determined by device characterization but is not production tested.
. Per TTL driven input (Vi = 3.4V); all other inputs at Vg or GND.
. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
. Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.
- Ic = lquIESCENT + lINPUTS + IDYNAMIC
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CD74FCT377T

Test Circuits and Waveforms

Vee SWITCH POSITION
o—7.0V
5000 TEST SWITCH
puLse | VN Vout tpLz, tpzL Closed
GENERATOR but
tPHZ) tPZH: tPLH: tPHL Open
SOpF
Ry CL 500Q DEFINITIONS:
C = Load capacitances, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to Zot of the

14. Pulse Generator for All Pulses: Rate <1.0MHz; ZoT <50Q;
1, tr <2.5ns.

FIGURE 1. TEST CIRCUIT

—3v
DATA INPUT — 1.5V
tsu H —ov
S
v
F— — 1.5V

TIMING INPUT
—ov
tRem [+
ASYNCHRONOUS —3V
CONTROL, PRESET, —15v
CLEAR, ETC. —ov

SYNCHRONOUS CONTROL i —av
PRESET, CLEAR, — 15V
CLOCK ENABLE, ETC. tsu | —ov
i

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING

Pulse Generator.

LOW-HIGH-LOW
PULSE 1.5V
tw
HIGH-LOW-HIGH

FIGURE 3. PULSE WIDTH

av
o SAME ZmOSE 15V
INPUT TRAN:! N b
N
teLn tPHL
\ VoH
OUTPUT — 15V
VoL
tPLH tPHL
s 3V
OPPOSITE PHASE 1.5V
INPUT TRANSITION
ov

FIGURE 4. PROPAGATION DELAY
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@ Hars  CD74FCT399T

December 1996 Fast CMOS Quad Dual-Port Register
Features Description
* Advanced 0.8 micron CMOS Technology These high-speed quad dual-port registers select 4-bit wide

data from one of the two sources (Ports) under control of a
common Select input (S). Synchronous with the LOW-to-
HIGH transition of the Clock input (CP), the selected data is
transferred to a 4-bit output register. The 4-bit D-type output
¢ TTL Input and Output Levels register is fully edge-triggered. For predictable operation,
the Data inputs (Iax, Igx) and Select input (S) must be sta-
ble one set-up time prior to, and hold time after, the LOW-to-
¢ Hysteresis on All Inputs HIGH transition of the Clock input.

¢ The CD74FCT399T is Pin Compatible With Bipolar
FAST™ Series at a Higher Speed And Lower Power
Consumption

« Extremely Low Static Power

Ordering Information

TEMP. PKG.
PART NUMBER | RANGE (°C) | PACKAGE NO.

CD74FCT399ATNM -40t085 |16Ld SOIC |M16.15-P
CD74FCT399CTNM | -40to85 |16LdSOIC |M16.15-P
CD74FCT399TNM -40t0 85 |16Ld SOIC |M16.15-P
CD74FCT399ATM -40t085 |16LdSOIC |M16.3-P
CD74FCT399CTM -40t085 |[16LdSOIC |M16.3-P
CD74FCT399TM -40t085 |16LdSOIC |M16.3-P
CD74FCT399ATQM | -40to85 |16 Ld QSOP | M16.15A-P
CD74FCT399CTQM | -40t085 |16 Ld QSOP |M16.15A-P
CD74FCT399TQM -40t085 |16 Ld QSOP {M16.15A-P

NOTE: QSOP is commonly known as SSOP.

When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.

Pinout
CD74FCT399T
(soIc, QSOP)
TOP VIEW
s[1] 6] vee
Q [2] 15] Q3
1o [3] [14] a3
Iso [4] [13] I3
Is1 [5] 12] Ig2
1a1 6] 1] 1a2
o [7] 10] @2
GND [3] [9] cp
CAUTION: These devices are sensitive 1o electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 4252

FAST™ is a trademark of Fairchild Semiconductor.
Copyright © Harris Corporation 1996 4-80



CD74FCT399T

Functional Block Diagram

s
Iao
Iso
Ia1
Is1
Ia2
D Qp— Q2
Ig2 1 CP
Ia3
b o Q3
las cP
cp E
TRUTH TABLE
INPUTS OUTPUTS
S 7Y I Q
| | X L
| h X H
h X I L
h X h H

NOTE:
1. H=HIGH Voltage Level

h = HIGH Voltage Level one setup time prior to the LOW-to-HIGH Clock trasition

L = LOW Voltage Level

| = LOW Voltage Level one setup time prior to the LOW-to-HIGH Clock trasition

X = Don't Care

Pin Descriptions

PIN NAME DESCRIPTION
s Common Select Input
CcP Clock Pulse Input
lao - 1a3 Data Inputs from Source A
IBo - B3 Data Inputs from Source B
Qo-Q3 Register True Outputs
GND Ground
Veo Power
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CD74FCT399T

Absolute Maximum Ratings

DC Input Voltage

DCOutputCurrent.............ciiiiiiiiiiiiaaa.n,

Operating Conditions

Operating Temperature Range. . ...
Supply Voltage to Ground Potential

Inputs and Ve Only

Supply Voitage to Ground Potential

Outputs and D/O Only.

............. -40°C to 85°C
.............. -0.5Vto 7.0V

.............. -0.5Vto 7.0V

Thermal Informati