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CONTENTS OVERVIEW

For ease of use for our customers, Integrated Device Technology provides four separate data books:
High-Performance Logic, Specialized Memories and Modules, RISC and RISC SubSystems, and Static
RAM.

IDT's 1992 Logic Data Book is comprised of new and revised data sheets on Double-Density standard
5V logic, standard 5V logic, 3.3V logic, 3.3V-to-5V translators, and complex logic products. Also included
is a current packaging section for the products included in this book.

The 1992 High-Performance Logic Data Book's Table of Contents contains a listing of the products
contained in this data book only (in the past, we have included products that appeared in other IDT data
books). The numbering scheme for the book is consistent with the 1990-91 data books. The number at
the bottom center of the page denotes the section number and the sequence of the data sheet within that
section, (i.e., 5.5 would be the fifth data sheetin the fifth section). The numberin the lower right-hand corner
is the page number for that particular data sheet.

Integrated Device Technology, Inc. is a recognized leader in high-speed CMOS technology and
produces a broad line of products. This enables us to provide a complete CMOS solution to designers of
high-performance digital systems. Not only do our product lines include industry standard devices, they
also feature products with faster speeds, lower power, and package and/or architectural benefits that allow
designers to significantly improve system performance.

To find ordering Iinformation: Ordering Information for all products in this book appears in Section
1, along with the Package Outline Index, Product Selector Guides, Ordering Information, and Standard
Logic Timing Diagrams. Reference data on our Technology Capabilities and Quality Commitments is
included in separate sections (2 and 3, respectively).

To find product data: Start with the Table of Contents, organized by product line (page 1.2), or with
the Numeric Table of Contents (page 1.4). Theseindexes will direct you to the page on which the complete
technical data sheet can be found. Data sheets may be of the following type:

ADVANCE INFORMATION—contain initial descriptions (subject to change) for products that are in
development, including features and block diagrams.

PRELIMINARY—contain descriptions for products soon to be, or recently released to production,
including features, pinouts, and block diagrams. Timing data are based on simulation or initial character-
ization and are subject to change upon full characterization.

FINAL-—contain minimum and maximum limits specified over the complete supply and temperature
range for full production devices.

New products, product performance enhancements, additional package types, and new product
families are being introduced frequently. Please contact your local IDT sales representative to determine
the latest device specifications, package types, and product availability.

ABOUT THE COVER

The cover features a High-Performance Double-Density wafer shown at approximately 3x magnifica-
tion with a sampling of both standard, octal and Double-Density FCT-T packaged units shown at slightly -
larger than actual size. IDT's high-speed logic products are excellent for use in high-performance data
processing systems. The new 3.3V members of the Double-Density family were specifically designed to
address the low-power, low-noise requirements of battery operated systems, such as laptop and notebock
computers. IDT also offers a 5V-to-3.3V translator chip thatinterfaces today's higher-voltage systems with
next-generation low-voltage systems.
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LIFE SUPPORT POLICY

Integrated Device Technology's products are not authorized for use as critical components in life support devices or systems

unless a specific written agreement pertaining to such intended use is executed between the manufacturer and an officer of IDT.

1. Life support devices or systems are devices or systems which (a) are Intended for surgical implantinto the body or (b) support
or sustain life and whose fallure to perform, when properly used In accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a significant injury to the user.

2. Acritical componentis any component of a life support device or system whose fallure to perform can be reasonably expected
to cause the fallure of the life support device or system, or to affect its safety or effectiveness.

Note: Integrated Device Technology, Inc. reserves the right to make changes to its products or specifications at any time, without notice, in order to improve
design or performance and to supply the best possible product. IDT doses notassume any responsibility for use of any circuitry described other than the circuitry
embodied in an IDT product. The Company makes no representations that circuitry described herein is free from patentinfringement or other rights of third
parties which may result from its use. No license is granted by implication or otherwise under any patent, patent rights or other rights, of Integrated Device
Technology, Inc. :

The IDT logo is a registered trademark, and BUSMUX, Flexi-pak, BICEMOS, CacheRAM, CEMOS, FASTX, Flow-thruEDC, IDT/c, IDT/envY, IDT/sas, IDT/
sim, IDT/ux, MacStation, REALS, RISC SubSystem, RISController, RISCore, SmartLogic, SyncFIFO, TargetSystem, R3051, and R3081 are trademarks of
Integrated Device Technology, Inc.

Allother trademarks are trademarks of their respective companies.
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ORDERING INFORMATION

FCTXXX, FCTXXXT
DT74 FCT 240 A T P

Temp. Range  Family Device Type Speed Output Package Process

74 =Com'l Std:  0C to +70C
Com'l 3.3V: —40C to +85C
54 = Mil: -55Cto 125C ) .

49 = Corq'l Std:  0Cto +70C Blank = Comm
Coml 3 o oo 0 1800 B = Mil-STD-883, Class B

29 = 29FCTXXX functions only:

Com'lStd:  0Cto +70C
Com13.3V: —40Cto +85C

2 ' P = Plastic DIP
Mil: -65C to +125C o D -GEROR
Blank- Standard : — §O=' Loadless Chip Caror
- N = Small Outline
4= ?.3 to 5V Translator E)\E = EﬁSP
Device number =
*) T = TTL output
Blank = Standard Blank = CMOS
A= Fast *) output
B = Very Fast
C = Super Fast
D = Ultra Fast

*Please refer to the corresponding data sheet for speed, package and output availability

FCT16XXX, 16XXXT (Double Density)

IDT 74 FCT16 2 240 A T PV
Temp. Range Family Device Type Speed Output Package Process
Blank = Comm
74 = Com'l: —40C to +85C B = Mil-STD-883, Class B
= Mil: - 51
54 = Mil: -85C to +125C PV = Shrink Small Outline IC
Blank= High Drive E = CERPACK (Mil pkg only)
64mA /~32mA (IOL / IOH) ®
2 = Balanced Drive T = TTL output
24mA/~24mA (IOL / IOH) Blank = CMOS output
3 =23.3 volts
4 = 3.3v to 5v Translator Blank = Standard
; A =Fast
Device number ™) B = Very Fast
C = Super Fast
D = Ultra Fast

* Please refer to the corresponding data sheet for speed and output availability
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NON-FCT DEVICES

ORDERING INFORMATION

DT 7381L - 20

G

Device Type Speed Package Temp Range/Process .

Non-FCT device number

Blank = Com'l: 0C to +70C
B = Mil-STD-883, Class B: ~55C to +125C

. *
Blank = S (*) D= CERDIP
ank = Std P= PlasticDIP (PDIP)
J= PLCC
L= LCC .
® F=_ Flat-Pack (FP ’
PQF = Plastic Quad Fiat-Pack
FF = Fine Pitch Flat-Pack
G= PGA .
C=  Sidebraze DIP
TC = Thin Sidebraze DIP
C=  Topbraze DIP
Y= SOIC J-Bend (SOJ)
*
Please refer to table below for speed and package availability
NON-FCT DEVICE REFERENCE TABLE
Speed
Device Commercial Military Package
39C10 B.C BC CERDIP, PDIP, PLCC, LCC
39C60 Std.,—1,A, B Std.,-1,A,B FP, PLCC, PDIP, CERDIP
49C402 Std, A B Std., A B FP, PGA, PLCC
49C410 Std., A Std., A PDIP, SIDEBRAZE, PLCC, FP
49C460 Std, A, B, C, D Std., A, B,C, D FP, PGA, PLCC
49C465. std., A Std. A PQF, PGA
49C466 Std. Std. PQF, PGA
7210L 25, 35, 45, 55, 65 30, 40, 55, 65, 75 FP, PGA, PDIP, PLCC, Topbraze
- 7216L 20, 25, 35,45, 55,65 25, 30, 40, 55, 65, 75 FP, PGA, PDIP, PLCC, Topbraze
7217L 20, 25, 35, 45, 55, 65 25, 30, 40, 55, 65, 75 FP, PGA, PDIP, PLCC, Topbraze
73200L 10,12, 15 12,15, 20 PDIP, PLCC,ﬁdebr_é_;e
73201L 10, 12, 15 12,15, 20 " PDIP, PLCC, Sidebraze
73210 Std., A, B Sd., A B S0J, Thin-Sidebraze
73211 Std., A B Std., A B S0J, Thin-Sidebraze
7381L 20, 25, 30, 40, 55 25 30, 35, 45, 65 PLCC, PGA, FF
7383L 20, 25, 30, 40, 55 25, 30, 35, 45, 65 PLCC, PGA, FF
73720 Std, Std. PQF. PLCC
14 2



IDT PACKAGE MARKING DESCRIPTION

PART NUMBER DESCRIPTION 4. Adevice speed identifier, when applicable, is either alpha
IDT's part number identifies the basic product, speed, characters, such as “A" or “B", or numbers, such as 20 or

power, package(s) available, operating temperature and 45. The speed units, depending on the product, are in

processing grade. Each datasheethas a detailed description, nanoseconds or megaheriz.

using the part number, for ordering the proper product forthe 5. A package identifier, composed of one or two characters.

user's application. The part number is comprised of a series The data sheet should be consulted to determine the

of alpha-numeric characters: packages available and the package identifiers for that

L particular product.
1. An “IDT" corporate identifier for Integrated Device 6 Atemperature/processidentifier. The productis available

Technology, Inc. in either the commercial or military temperature range,
2. Abasic device part number composed of alpha-numeric processed to a commercial specification, or the productis
characters. available in the military temperature range with full
3. A device power identifier, composed of one or two alpha compliance 1o MIL-STD-883. Many of IDT's products
characters, is used to identify the power options. In most have burn-inincluded as part of the standard commercial
cases, the following alpha characters are used: process flow.
“S" or “SA” is used for the standard product's power. 7. Aspecialprocessidentifier, composedofalphacharacters,
“L" or “LA" is used for lower power than the standard is used for products which require radiation enhancement
product. ' (RE) or radiation tolerance (RT).

Example for Monolithic Devices:
DT XXX XXX XX XX X.X X XX

L Special Process

Process/Temperature*

Package”

Speed

Power

111

Device Type”

* Field Identifier Applicable To All Products
) 2507 drw 01

ASSEMBLY LOCATION DESIGNATOR MIL-STD-883C COMPLIANT DESIGNATOR

IDT uses various locations for assembly.- These are IDT ships military products which are compliantto the latest
identified by an alpha character in the last letter of the date - revision of MIL-STD-883C. Such products are identifiedby a
code marked on the package. Presently, the assembly “C"designationonthepackage. Thelocationofthis designator

location alpha character is as follows: is specified by internal documentation at IDT.
A = Anam, Korea C o
| =USA ~ o - EXAMPLE FOR SUBSYSTEM MODULES

P = Penang, Malaysia See Ordering Information (section 1.4), page 2.
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TEST CIRCUITS AND WAVEFORMS
FCTXXX, FCTXXXT, FCT16XXXT - 5V FAMILIES

TEST CIRCUITS FOR ALL OUTPUTS

Vce
VIN
Pulse
Generator D.UT.

500Q

500Q

SET-UP, HOLD AND RELEASE TIMES

DATA
INPUT

’
Etsu"jﬁH

TIMING
INPUT

ASYNCHRONOUS CONTROL
PRESET

CLEAR

ETC.
SYNCHRONOQOUS CONTROL ,

Otk XX
CLOCK ENABLE tsUi=a
ETC.

PROPAGATION DELAY

SAME PHASE
INPUT TRANSITION

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

O—e 7.0V

3V

oV
3V

ov

3V
1.5V
ov

3V

SWITCH POSITION
Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS:

CL=

Load capacitance: includes jig and probe capacitance.

Rt= Termination resistance: should be equal to Zout of the Pulss

Generator.

PULSE WIDTH

LOW-HIGH-LOW
PULSE

HIGH-LOW-HIGH
PULSE

1.5V

ENABLE AND DISABLE TIMES
ENABLE

CONTROL
INPUT

DISABLE

OUTPUT
NORMALLY
Low

QUTPUT
SWITCH
NORMALLY
HIGH OPEN

- oV

o
}——-O-YW VoH
NC

[—-— 3V
— 15V

ov
Pz

¥

3.5V

Vou

ov
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TEST.CIRCUITS AND WAVEFORMS
'FCT3XXX AND FCT163XXX - 3.3V FAMILY

TEST CIRCUITS FOR ALL OUTPUTS
j' v Vce ® Open
GND -
5009_1_
: —— VIN
- Pulse. - |
Generator DU.T.
- _l_ 5002
SET-UP, HOLD AND RELEASE TIMES
DATA TR - 8V
INPUT 3 XXX~ 18v
TIMING ———— gy
" INPUT X———— 1sv
ASYNCHRONOUS CONTROL . ov
PRESET i AEM - 38V
CLEAR )E — 1.5V
: . ETC. - o
SYNCHRONOUS CONTROL y
! T ARXRX =
CLEAR - — 1
CLOCK ENABLE S~ tH ov
ETC.
PROPAGATION DELAY
. SAME PHASE
INPUT TRANSITION
OUTPUT
OPPOSITE PHASE

INPUT TRANSITION

SWITCH POSITION

Test Switch

Open Drain
Disable Low
Enable Low

6V

Disable High

Enable High GND

All Other tests

Open

DEFINITIONS:

CL= Load capacitance: includes jig and probe capacitance.

RT= Termination resistance: should be equal to Zout of the Pulse
Generator.

PULSE WIDTH

LOW-HIGH-LOW
PULSE

HIGH-LOW-HIGH 1.5V
' PULSE

ENABLE AND DISABLE TIMES

DISABLE

ENABLE

CONTROL
INPUT

QUTPUT
NORMALLY
Low

OUTPUT
NORMALLY
HIGH
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High-Speed CEMOS Logic Products — Bus Interface Devices

« FCT and FCT-T CEMOS families are the fastest in the industry
with maximum propagation delays as low as 4.1ns.

The FCT-T family offers the lowest-power solution. No other logic
family uses less dynamic power, standby power, or static high or
low power.

The FBT BICEMOS Memory Drivers with 25Q resistors reduce
overshoot and undershoot when driving CMOS RAMs.

The new Double-Density bus interface family offers users signifi-
cant board area savings, power savings, higher speeds, guar-
anteed low noise, and a choice of output drive characteristics.
Three configurations are available:

1. Standard 64mA high drive device for bus and backplane

.

.

-

2. 24mA balanced output drive with on-chip resistors for
internal bus and point to point driving.
3. 3.3V businterface logic for systems with 3.3V regulated
supplies.
The EDC (Error Detection and Correction) devices can detect
multiple errors as fast as 10ns and correct as fast as 14ns.
IDT features a series of read-write buffers with 8-bit bidirectional
registers and 16-bit pipeline registers.
The DSP Building Blocks are composed of 16-bit ALUs, Multipli-
ers, and Multiplier-Accumulators with speeds as fast as 20ns.

interface.
Typ. Data

Max. Speed (ns) Power Book
Part Number Description Mil. Com'l (mW) Page
DOUBLE-DENSITY FAMILY
IDT54/74FCT16240T/AT/CT 16-Bit Buffer/Line Driver 4.7 4.3 0.01 5.1
IDT54/74FCT162240T/AT/CT 5.1
IDT54/74FCT16244T/AT/CT 16-Bit Buffer/Line Driver 4.6 4.1 0.01 52
IDT54/74FCT162244T/AT/CT 5.2
IDT54/74FCT163244/A 3.3V 16-Bit Buffer/Line Driver 7.1
IDT54/74FCT16245T/AT/CT 16-Bit Bidirectional Transceivers 4.5 4.1 0.01 53
IDT54/74FCT162245T/AT/CT 53
IDT54/74FCT163245/A 3.3V 16-Bit Bidirectional Transceivers 7.2
IDT54/74FCT164245T Mixed Supply (3.3/5.0V) Translator 7.9
IDT54/74FCT16373T/AT/CT 16-Bit Transparent Latches 5.1 4.2 0.006 54
IDT54/74FCT162373T/AT/CT 54
IDT54/74FCT163373/A 3.3V 16-Bit Transparent Latches 7.3
IDT54/74FCT16374T/AT/CT 16-Bit Register (3-State) 6.2 5.2 0.005 55
IDT54/74FCT162374T/AT/CT 5.5
IDT54/74FCT163374/A 3.3V 16-Bit Register (3-State) 7.4
IDT54/74FCT16646T/AT/CT 16-Bit Bus Transceiver/Registers 6.0 54 *0.006 5.9
IDT54/74FCT162646T/AT/CT  (3-State) 5.9
IDT54/74FCT163646/A 3.3V 16-Bit Bus Transceiver/Registers 7.6
IDT54/74FCT16500AT/CT 18-Bit Registered Bus Transceiver 4.6 4.6 0.006 5.6
IDT54/74FCT162500AT/CT (3-State) 5.6
IDT54/74FCT16501AT/CT 18-bit Registered Bus Transceiver 4.6 4.6 0.005 57
IDT54/74FCT162501AT/CT (3-State) 57
IDT54/74FCT163501/A 3.3V 18-Bit Registered Bus Transceiver 7.5
IDT54/74FCT16543T/AT/CT/DT 16-Bit Latched Transceiver 6.1 4.4 0.006 5.8
IDT54/74FCT162543T/AT/CT/DT 58
IDT54/74FCT16952T/AT/CT/DT 16-Bit Registered Transceivers 7.3 4.5 0.006 5.11
IDT54/74FCT162952T/AT/CT/DT 5.11
IDT54/74FCT16652T/AT/CT 16-Bit Transceiver/Registers 6.0 54 0.006 5.10
IDT54/74FCT162652T/AT/CT 5.10
IDT54/74FCT16823AT/BT/CT  18-Bit Bus Interface Registers 7.0. 6.0 0.006 5.12
IDT54/74FCT162823AT/BT/CT 5.12
IDT54/74FCT16841AT/BT/CT  20-Bit Transparent Latch 6.3 55 0.006 5.14
IDT54/74FCT162841AT/BT/CT 5.14
IDT54/74FCT16827AT/BT/CT  20-Bit Buffers 5.0 4.4 0.006 5.13
IDT54/74FCT162827AT/BT/CT 5.13
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High-Speed CEMOS Logic Products

Typ. Data
: Max. Speed (ns) Power Book
Part Number Description Mil. Com'l. (mW) Page
FCT/FCT-T FAMILY
IDT29FCT52A/B/C Non-inverting Octal Registered 73 6.3 1.0 6.26
IDT29FCT52AT/BT/CT Transceiver 6.1
- IDT29FCTS3A/B/C Inverting Octal Registered 73 6.3 1.0 6.26
IDT28FCTS3AT/BT/CT Transceiver 6.1
IDT29FCT520A/B/C Multilevel Pipeline Register 7.0 52 1.0 6.27
IDT29FCT520AT/BT/CT/DT - 6.2
- IDT29FCT521AT/BT/CT/DT Octal Multilevel Pipeline 7.0 5.2 1.0 6.2
: Register (level 1 replaced)
IDT49FCT805/A Clock Driver w/Guaranteed Skew 6.8 5.8 1.0 6.28
IDT49FCT806/A Inverting Clock Driver 6.8 58 1.0 ..6.28
w/Guaranteed Skew A
. IDT54/74FCT138/A/C 1-of-8 Decoder - 6.0 51 1.0 6.29
IDT54/74FCT138T/AT/CT 6.3
IDT54/74FCT139/A/C Dual 1-of-4 Decoder 6.2 5.0 1.0 6.30
IDT54/74FCT139T/AT/ICT : 6.4
IDT54/75FCT151T/AT/CT 8-Input Multiplexer 6.2 5.6 1.0 6.5
IDT54/74FCT157T/AT/CT Quad 2-Iinput Multiplexer 5.0 4.3 1.0 6.6
|DT54/74FCT161/A/C . Synchronous Binary Counter 6.3 58 1.0 6.31
IDT54/74FCT161T/AT/CT w/Synchronous Reset 6.7
IDT54/74FCT163/A/C Synchronous Binary Counter 6.3 58 1.0 6.31
IDT54/74FCT163T/AT/CT w/Asynchronous Master Reset 6.7
IDT54/74FCT182/A Carry Lookahead Generator 10.7 7.0 1.0 6.32
IDT54/74FCT191/A Up/Down Binary Counter 10.5 7.8 1.0 6.33
IDT54/74FCT191T/AT ) . 6.8
IDT54/74FCT193/A Up/Down Binary Counter 6.9 6.5 1.0 6.34
IDT54/74FCT193T/AT 6.9
-IDT54/74FCT240/A/C Inverting Octal Buffer/Line Driver 4.7 3.6 1.0 6.35
IDT54/74FCT240T/AT/CT/DT 6.10
IDT54/74FCT241/A/C Inverting Octal Buffer/Line Driver 4.6 3.6 1.0 6.35
IDT54/74FCT241T/AT/CT/DT : 6.10
IDT54/74FCT244/A/C Inverting Octal Buffer/Line Driver 4.6 3.6 1.0 6.35
IDT54/74FCT244T/AT/CT/DT 6.10
IDT54/74FCT3244/A 3.3V Inverting Octal Buffer/Line Driver 7.7
IDT54/74FCT245/A/C Inverting Octal Bidirectional Transceiver 4.5 3.8 1.0 6.36
IDT54/74FCT245T/AT/CT/DT - i 6.11
IDT54/74FCT3245/A 3.3V Inverting Octal Buffer Transceiver 7.8
IDT54/74FCT251T/AT/CT 8-Input Multiplexer with OE 6.2 5.6 1.0 6.5
IDT54/74FCT257T/AT/CT . Quad 2-Input Multiplexer w/OE 5.0 4.3 1.0 6.6
IDT54/74FCT273/A/C Octal D Fiip-Flop with Resst 6.5 5.8 1.0 6.37
IDT54/74FCT273T/AT/CT ] . 6.12
IDT54/74FCT299/A/C Octal Universal Shift Register 75 8.5 1.0 6.38
IDT54/74FCT299/AT/CT w/Common Parallel /O Pins 6.13
IDT54/74FCT373/A/C ~ Octal Transparent Latch 5.1 3.8 1.0 6.39
IDT54/74FCT373T/AT/CT/DT 6.14
IDT54/74FCT374/A/C ~ Octal D Register 6.2 42 1.0 6.40
" IDT54/74FCT374T/AT/CT/DT ‘ ) 6.15
IDT54/74FCT377/A/C Octal D Flip-Flop w/Clock Enable 5.5 5.2 1.0 6.41
IDT54/74FCT377T/AT/CT 6.16
IDT54/74FCT399/A/C Quad Dual-Port Register 6.6 6.1 7.0 6.42
IDT54/74FCT399T/AT/CT 6.17
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High-Speed CEMOS Logic Products

Typ. ~ Data
Max. Speed (ns) Power Book
Part Number Description Mil. Com’l. (mW) Page
IDT54/74FCT521/A/B/C 8-Bit Identity Comparator 5.1 4.5 1.0 6.43
IDT54/74FCT521T/AT/BT/CT 6.18
IDT54/74FCT533/A/C Inverting Octal Transparent 5.1 4.2 1.0 6.39
IDT54/74FCT533T/AT/CT Latch w/3-State 6.14
IDT54/74FCT534/A/C Inverting Octal D Register 6.2 52 1.0 6.40
IDT54/74FCT534T/AT/CT w/3State 6.15
IDT54/74FCT540/A/C Inverting Octal Buffer/Line Driver 4.7 43 1.0 6.35
IDT54/74FCT540T/AT/CT 6.10
IDT54/74FCT541/A/C Non-Inverting Octal Buffer/Line 4.7 43 1.0 6.35
IDT54/74FCT541T/AT/CT Driver 6.10
IDT54/74FCT543/A/C Non-Inverting Octal Latched 6.1 44 1.0 6.44
IDT54/74FCT543T/AT/CT/DT  Transceiver 6.19
IDT54/74FCT573/A/C Octal Transparent Latch 5.1 3.8 1.0 6.39
IDT54/74FCT573T/AT/CT/DT 6.14
IDT54/74FCT574/A/C Octal D Register w/ 3-State 6.2 42 1.0 6.40
IDT54/75FCT574T/AT/CT/DT 6.15
IDT54/74FCT620T/AT/CT Inverting Octal Bus Transceiver 5.1 45 1.0 6.21
w/3-State
IDT54/74FCT621T/AT Non-Inverting Octal Bus 12.5 12.0 1.0 6.22
Transceiver w/Open Drain
IDT54/74/FCT622T/AT Inverting Octal Bus Transceiver 125 12.0 1.0 6.22
w/Open Drain
IDT54/74FCT623T/AT/CT Non-Inverting Octal Bus 54 48 1.0 6.21
Transceiver w/3-State
IDT54/74FCT640/A/C Inverting Octal Transceiver 4.7 4.4 1.0 6.36
IDT54/74FCT640T/AT/CT ' ) 6.11
IDT54/74FCT645/A/C Non-Inverting Bidirectional 45 3.8 1.0 6.36
IDT54/74FCT645T/AT/CT/DT  Transceiver 6.11
IDT54/74FCT646/A/C Octal Transceiver/Register 6.0 4.4 1.0 6.45
IDT54/74FCT646T/AT/CT/DT 6.20
IDT54/74FCT648T/AT/CT Octal Transceiver/Register 6.0 5.4 1.0 6.20
IDT54/74FCT651T/AT/CT Inverting Octal Registered 6.0 54 1.0 6.20
Transceiver
IDT54/74FCT652T/AT/CT/DT  Non-Inverting Octal Registered 6.0 44 1.0 6.20
Transceiver
IDT54/74FCT821A/B/C 10-Bit Non-Inverting Register 7.0 42 1.0 6.46
IDT54/74FCT821AT/BT/CT/DT 6.23
IDT54/74FCT823A/B/C 9-Bit Non-Inverting Register 7.0 5.0 1.0 6.46
IDT54/74FCT823AT/BT/CT/DT 6.23
IDT54/74FCT824A/B/C 9-Bit Inverting Register 7.0 6.0 1.0 6.46
IDT54/74FCT825A/B/C 8-Bit Non-Inverting Register 7.0 6.0 1.0 6.46
IDT54/74FCT825AT/BT/CT . 6.23
IDT54/74FCT826AT/BT/CT 8-Bit Inverting Register w/Multiple Enable 7.0 6.0 1.0 6.23
IDT54/74FCT827A/B/C 10-Bit Non-Inverting Buffer 5.0 3.8 1.0 6.47
IDT54/74FCT827AT/BT/CT/DT . 6.24
IDT54/74FCT828AT/BT/CT 10-Bit Inverting Register 5.0 4.4 1.0 6.24
IDT54/74FCT833A/B 8-Bit Transceiver w/Parity 10.0 7.0 1.0 6.48
IDT54/74FCT841A/B/C 10-Bit Non-Inverting Latch 6.3 4.2 1.0 6.49
IDT54/74FCT841AT/BT/CT/DT 6.25
IDT54/74FCT843A/B/C 9-Bit Non-Inverting Latch 6.3 5.5 1.0 6.49
IDT54/74FCT843AT/BT/CT 6.25
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High-Speed CEMOS Logic Products

Typ. Data
Max. Speed (ns) Power Book
Part Number Description Mil. Com'l. (mW) Page
IDT54/74FCT844A/B/C 9-Bit Inverting Latch 6.3 5.5 1.0 6.49
IDT54/74FCT845A/B/C 8-Bit Non-Inverting Latch 6.3 5.5 1.0 6.49
IDT54/74FCT845AT/BT/CT 6.25
IDT54/74FCT861A/B 10-Bit Non-Inverting Transceiver 6.5 6.0 1.0 6.50
IDT54/74FCT863A/B 9-Bit Non-Inverting Transceiver 6.5 6.0 1.0 6.50
IDT54/74FCT864A/B 9-Bit Inverting Transceiver 6.5 6.0 1.0 6.50
FBT FAMILY
IDT54/74FBT2240/A BiCEMOS Inv. Octal Memory Driver 5.1 4.8 1.0 6.51
IDT54/74FBT2244/A BiCEMOS Non-Inv. Memory Driver 5.1 4.8 1.0 6.52
IDT54/74FBT2373/A BiCEMOS Octal Transparent 5.6 5.2 1.0 6.53
Latch Drivers
IDT54/74FBT2827A/B BICEMOS Non-Inverting 10-Bit 6.5 5.0 1.0 - 6.54
Memory Driver
IDT54/74FBT2828A/B BiCEMOS Inv. 10-Bit Memory Driver 6.5 5.5 1.0 6.54
IDT54/74FBT2841A/B BiCEMOS Non-Inverting 10-Bit Latch 7.5 6.5 1.0 6.55
Typ. Data
Max. Speed (ns) Power Book
Part Number Description Com'l. (mW) Page
MICROSLICE™ PRODUCTS
IDT49C402 16-Bit uP Slice, quad 2901 ABaddrtoY =47ns 50 8.2
IDT49C402A with 8 additional destination ABaddrtoY =37ns
IDT49C402B functions and 64 x 16 register file ABaddrtoY = 28ns
capacity — superset of Am29C101,
CY7C9101, WS159016
IDT39C10B 12-bit Sequencer with 33-deep stack DtoY =20ns 175 8.1
IDT39C10C — replaces AM2910/A, CY7C910 DtoY=12ns
IDT49C410 16-bit Sequencer with 33-deep stack DtoY =20ns 175 8.3
IDT49C410A address up to 64K microcode DtoY =12ns
Typ. Data
Max. Speed (ns) Power Book
Part Number Description Mil. Com'l. (mW) Page
DSP BUILDING BLOCKS
IDT73811L.20/25/30/40/55 16-bit Cascadable ALU 25 20 10 8.6
(replaces Logic Devices' L4C381)
IDT7383L20/25/30/40/55 16-bit Cascadable ALU 25 20 10 8.6
(32 instructions)
IDT7210L25/35/45/55/65 16 x 16-bit with 35-bit output, 30 25 20 8.4
replaces TDC1010J
1DT7216L20/25/35/45/55/65 16 x 16-bit, replaces Am29516 25 20 20 8.5
IDT7217L20/25/35/45/55/65 16 x 16-bit with Single-Clock 25 20 20 8.5
Architecture, replaces Am29517
READ-WRITE BUFFERS AND BUS MULTIPLEXERS
73200L10/L12/L15 16-bit 8-level-deep Pipeline 12 10 10 87
Register; replaces four Am29520s
73201L10/L12/L15 16-bit 7-level-deep Pipeline 12 10 10 8.7
Register with pass-through mode
73210/A/B 8-bit Bidirectional Registers with 7.5 6.0 0.1 8.8

parity; one register and one latch
fromBto A
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High-Speed CEMOS Logic Products

Typ. Data

Max. Speed (ns) Power Book
Part Number Description Mil. Com'l. (mW) Page
73211/A/B 8-bit Bidirectional Registers with 7.5 6.0 0.1 88 1

parity; two latches from B to A

73720 16-Bit 3-Port Latched Bus Exchanger 7.5 1.0 8.9
ERROR DETECTION AND CORRECTION Detect Time
IDT39C60 16-bit Cascadable EDC 36 32 15 8.10
IDT39C60-1 Replaces Am2960, -1, A; N2960, 28 25 8.10
IDT39C60A MC74F2960, -1, A 24 20 8.10
IDT39C60B 22 18 8.10
IDT49C460 32-bit Cascadable EDC 44 40 15 8.1
IDT49C460A Replaces Am29C660. 33 30 8.11
IDT49C460B 28 25 8.1
IDT49C460C 21 16 8.11
IDT49C460D 16 12 8.11
IDT49C465/A 32-bit Flow-thruEDC™—two separate 20 15 25 8.12

bidirectional 32-bit buses; expandable
to 64-bit, 144-pin PGA.

IDT49C466 64-bit Flow-thruEDC—two separate 20 15 8.13
bidirectional 64-bit buses; 208-pin PGA
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IDT...LEADING THE CMOS FUTURE

A major revolution is taking place in the semiconductor
industry today. A new technology is rapidly displacing older
NMOS and bipolar technologies as the workhorse of the '80s
andbeyond. Thattechnology is high-speed CMOS. Integrated
Device Technology, a company totally predicated on and
dedicated toimplementing high-performance CMOS products,
is on the leading edge of this dramatic change.

Beginning with the introduction of the industry's fastest
CMOS 2K x 8 static RAM, IDT has grown into a company with
multiple divisions producing a wide range of high-speed
CMOS circuits that are, in almost every case, the fastest
available. These advanced products are produced with IDT's
proprietary CEMOS™ technology, a twin-well, dry-etched,
stepper-aligned process utilizing progressively smaller
dimensions.

From inception, IDT's product strategy has been to apply
the advantages of its extremely fast CEMOS technology to
produce the integrated circuit elements required to implement
high-performance digital systems. IDT's goal is to provide the
circuits necessary to create systems which are far superior to
previous generations in performance, reliability, cast, weight,
and size. Many of the company's innovative product designs
offer higher levels of integration, advanced architectures,
higher density packaging and system enhancement features
that are establishing tomorrow's industry standards. The
company is committed to providing its customers with an ever-
expanding series ofthese high-speed, lower-power IC solutions
to system design needs.

IDT's commitment, however, extends beyond state-of-the-
arttechnology and advanced products to providing the highest

level of customer service and satisfaction in the industry.
Manufacturing products to exacting quality standards that
provide excellent, long-term reliability is given the same level
ofimportance and priority as device performance. 1DT is also
dedicated to delivering these high-quality advanced products
on time. The company would like to be known not only for its
technological capabilities, but also for providing its customers
with quick, responsive, and courteous service.

IDT's product families are available inboth commercial and
military grades. As abonus, commercial customers obtain the
benefits of military processing disciplines, established to meet
or exceed the stringent criteria of the applicable military
specifications.

IDT is the leading U.S. supplier of high-speed CMOS
circuits. The company's high-performance fast SRAM, FCT
logic, high-density modules, FIFOs, multi-port memories,
BICEMOS™ ECL I/O memories, RISC SubSystems, and the
32- and 64-bit RISC microprocessor families complement
each other to provide high-speed CMOS solutions for a wide
range of applications and systems.

Dedicated to maintaining its leadership position as a state-
of-the-art IC manufacturer, IDT will continue to focus on
maintaining its technology edge as well as developing a
broader range of innovative products. New products and
speed enhancements are continuously being added to each
ofthe existing product families, and additional product families
are beingintroduced. Contactyour IDT field representative or
factory marketing engineer for information on the most current
productofferings. Ifyou’rebuilding state-of-the-art equipment,
IDT wants to help you solve your design problems.
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IDT MILITARY AND DESC-SMD PROGRAM

IDT is a leading supplier of military, high-speed CMOS
circuits. The company's high-performance Static RAMs, FCT
Logic Family, Complex Logic (CLP), FIFOs, Specialty
Memories (SMP), ECL 1/O BiCMOS Memories, 32-bit RISC
Microprocessor, RISC Subsystems and high-density
Subsystems Modules product lines complement each other to
provide high-speed CMOS solutions to a wide range of
military applications and systems. Most of these productlines
offer Class B products which are fully compliant to the latest
revision of MIL-STD-883, Paragraph 1.2.1. In addition, IDT
offers Radiation Tolerant (RT), aswell as Radiation Enhanced
(RE), products. ‘

IDT has an active program with the Defense Electronic
Supply Center (DESC) to list all of IDT’s military compliant

devices on Standard Military Drawings (SMD). The SMD
program allows standardization of militarized products and
reduction of the proliferation of non-standard source control
drawings. This program will go far toward reducing the need
for each defense contractor to make separate specification
control drawings for purchased parts. DT plans to have
SMDs for many of its product offerings. Presently, IDT has 88
devices which are listed or pending listing. The devices are
from IDT's SRAM, FCT Logic family, Complex Logic (CLP),
FIFOs and Specialty Memories (SMP) product families. IDT
expects to add another 20 devices to the SMD program in the
near future. Users should contact either IDT or DESC for
current status of products in the SMD program.

SMD SMD SMD
SRAM IDT LOGIC IDT CLP IDT ;
84036/E 6116 5962-87630/B 54FCT244/A 5962-87708/A 39C10B&C
5962-88740 6116LA 5962-87629/C - 54FCT245/A 5962-88533/A 49C460A/B/C
84132B 6167 5962-86862/B 54FCT299/A 5962-88613/A 39C60A
5962-86015/A 7187 5962-87644/A S54FCT373/A . 5962-88643/A 49C410
5962-86859 6198/7198/7188 5962-87628/C S54FCT374/A 5962-86893 7216L
5962-86705/D 6168 5962-87627/B S54FCT377/A 5962-87686 7217L
5962-85525/B 7164 5962-87654/A 54FCT138/A 5962-88733/A 7210L
5962-88552/B 71256L 5962-87655/A 54FCT240/A 5962-89758 54FCT843A/B/C
5962-88662/A 71256S 5962-87656/A S54FCT273/A 5962-90669 54FCT193/A
5362-88611/A 71682L 5962-89533 S54FCT861A/B 5962-90901 20FCTS52A/B/C
5962-88681/A 712588 5962-89506 54FCT827A/B
5962-88545 71258L 5962-88575 54FCT841A/B
5962-89891 7198 5962-88608 54FCT821A/B
5962-89892 6198 5962-88543/A 54FCTS521/A
5962-89690 6116 5962-88640/A S54FCT161/A
5962-38294/B 7164 5962-88639%/A 54FCT573/A
5962-89692 7188 5962-88656 54FCT823A/B
§962-89712 71982 5962-88657/A S54FCT163/A
5962-88674 S54FCT825A/B
SMP IDT 5962-88661 54FCT863A/B
5962-88736/A 29FCT520A/B
5962-86875/B 7130/7140 5962-88775 54FCT646
5962-87002/C 7132/7142 5962-89508 S54FCT139/A
5962-88610/A 71335/71438 5962-89665 54FCT824A/B
5962-88665/A 7133L/7143L 5962-88651 54FCTS533/A
5962-88652 S54FCT182/A
FIFO DT 5962-88653 54FCT645A/B
5962-88654 54FCT640A/B
5962-87531 7201LA 5962-88655 54FCT534/A
5962-86846/A 72404 5962-89767 54FCT540/A
5962-88669 72038 5962-89766 54FCT541/A
5962-80568 7204L 5962-89733/A 54FCT191/A
5962-89536 7202L 5962-89732 54FCT241/A
5962-89863 72018 5962-89652 S4FCT399/A
5962-89523 72403L 5962-89513 54FCT574/A
5962-89666 7200L 5962-89731 54FCT833A/B
5962-89942 72103L 5962-88675 54FCT845A/B
5962-89943 72104L 5962-89730 54FCTS543/A
5962-89567 7203L

2509 tbl 01
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RADIATION HARDENED TECHNOLOGY

IDT manufactures and supplies radiationhardened products
for military/aerospace applications. Utilizingspecial processing
and starting materials, IDT'sradiation hardened devices survive
in hostile radiation environments. In Total Dose, Dose Rate,
and environments where single event upsetis of concern, IDT
products are designed to continue functioning without loss of
performance. DT can supply all its products on these
processes. Total Dose radiation testingis performedin-house

on an ARACOR X-Ray system. External facilities are utilized
for device research on gamma cell, LINAC and other radiation
equipment. IDT has an on-going research and development
program for improving radiation handling capabilities (See
“IDT Radiation Tolerant/Enhanced Products for Radiation

Environments” in Section 3) of IDT products/processes. E
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IDT LEADING EDGE CEMOS TECHNOLOGY

HIGH-PERFORMANCE CEMOS

From IDT's beginnings in 1980, it has had a beliefinand a
commitment to CMOS. The company developed a high-
performance version of CMOS, called enhanced CMOS
(CEMOS), that allows the design and manufacture of leading-
edge components. It incorporates the best characteristics of
traditional CMOS, including low power, high noise immunity

and wide operating temperature range; it also achieves speed
and output drive equal or superior to bipolar Schottky TTL.
The last decade has seen development and production of four
“generations” of IDT's CEMOS technology ‘with process
improvements which have reduced IDT’s electrical effective
(Leff) gate lengths by more than 50 percent from 1.3 microns
(millionths of a meter) in 1981 to 0.6 microns in 1989.

CEMOS | CEMOS 1l CEMOS Il CEMOS V CEMOS VI
A C

Calendar Year 1981 1983 1985 1987 1989 1990
Drawn 2.5 1.7 1.3p 1.2p 1.0p 0.8
Feature Size
Leff 1.3p 1.1 0.9u 0.8n 0.6pn 0.45p
Basic Dual-well, Dry Etch, Shrink, Silicide, BiCEMOS Il BiCEMOS lli
Proces Wet Etch, Stepper Spacer BPSG,
Enhancements Projection BICEMOS |

Aligned

2514 drw 01
CEMOS [V = CEMOS Il - scaled process optimized for high-speed logic.
Figure 1.

Continual advancement of CEMOS technology allows IDT
to implement progressively higher levels of integration and
achieve increasingly faster speeds maintaining the company's
established position as the leader in high-speed CMOS
integrated circuits. In addition, the fundamental process
technology has been extended to add bipolar elements to the
CEMOS platform. IDT's BICEMOS process combines the
ultra-high speeds of bipolar devices with the lower power and
cost of CMOS, allowing us to build even faster components
than straight CMOS at a slightly higher cost.

|

CEMOS| CEMOSII CEMOSII CEMOSV CEMOSVI
1981 1983 1987 1989 1990
SEM photos (miniaturization) 2514 drw 02

Figure 2. Fifteen-Hundred-Power Magnification Scanning Electron
Microscope (SEM) Photos of the Four Generations of IDT's CEMOS
Technology
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Figure 3. IDT CEMOS Device Cross Section

ALPHA PARTICLES

Random alpha particles .can cause memory cells to
temporarily lose their contents or suffera “softerror.” Traveling
with high energy levels, alpha particles penetrate deep into an
integrated chip. As they burrow into the silicon, they leave a
trail of free electron-hole pairs in their wake.

The cause of alpha particles is well documented and
understood in the industry. [DT has considered various
techniquesto protectthe cells from this hazardous occurrence.
These techniques include dual-well structures (Figures 3 and
4) and a polymeric compound for die coating. Presently, a
polymericcompoundis usedinmany of IDT's SRAMs; however,
the specific techniques used may vary and change from one
device generation to the next as the industry and IDT improve
the alpha particle protection technology.

LATCHUP IMMUNITY .

- A combination of careful design layout, selecnve use of
guardrings and proprietary techniques have resultedin virtual
elimination of latchup problems often associated with older
CMOS processes (Figure 5). The use of NPN and N-channel
I/O devices eliminates hole injection latchup. Double guard
ring structures are utilized on all input and output circuits to
absorbinjected electrons. These effectively cut off the current
paths into the internal circuits to essentially isolate /O circuits.
Compared to older CMOS processes which exhibit latchup
characteristics with trigger currents from 10-20mA, IDT
productsinhibitlatchup at trigger currents substantially greater
than this.

Potential

2514dw 04 -

Flgurerd. IDT CEMOS Bullt-tn High Alpha Particle Inmunity .
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Figure 5. IDT CEMOS Latchup Suppression.
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SURFACE MOUNT TECHNOLOGY
AND
IDT’S MODULE PRODUCTS

Requirements for circuit area reduction, utilizing the most
efficient and compact component placement possible and the
needs of production manufacturing for electronics assemblies
are the driving forces behind the advancement of circuit-board
assembly technologies. These needs are closely associated
with the advances being made in surface mount devices
(SMD) and surface mount technology (SMT) itself. Yet, there
are two major issues with SMT in production manufacturing of
electronic assemblies: high capital expenditures and com-
plexity of testing. )

The capital expenditure required to convert to efficient
production using SMT is still too high for the majority of
electronics companies, regardless of the 20-60% increase in
the board densities which SMT canbring. Because of this high
barrier to entry, we will continue to see a large market segment
[large even compared to the exploding SMT market] using
traditional through-hole packages (i.e. DIPs, PGAs, etc) and
assembly techniques. How can these types of companies
take advantage of SMD and SMT? Let someone else, such
as IDT, doit for them by investing time and money in SMT and
then in return offer through-hole products utilizing SMT proc-
esses. Products which fit this description are multi-chip
modules, consisting of SMT assembied SMDs on a through-
holetype substrate. Modules enable companies to enjoy SMT
density advantages and traditional package options without
the expensive startup costs required to do SMT in-house.

Although subcontracting this type of work to an assembly
house is an alternative, there still is the other issue of testing,
an area where many contract assembly operations fall short
of IDT's capability and experience. Prerequisites for ade-
quate module testing sophisticated high-performance par-
ametric testers, customized test fixtures, and most impor-
tantly the experience to tests today’s complex electronic
devices. Companies can therefore take advantage of IDT's
experience in testing and manufacturing high-performance
CMOS multi-chip modules.

At IDT, SMD components are electrically tested, environ-
mentally screened, and performance selected for each IDT
module. Allmodules are 100%tested as if they are a separate
functional component and are guaranteed to meet all speci-
fied parameters at the module output without the customer
having to understand the modules’ internal workings.

Other added benefits companies get by using IDT's CMOS
module products are:

1) awidevariety of high-performance, through-hole prod-
ucts utilizing SMD packaged components,
fast speeds compared with NMOS based products,
low power consumption compared with bipolar tech-
nologies, and
low cost manufacturability compared with GaAs-based
products.

2)
3)

4

IDT has recognized the problems of SMT and began
offering CMOS modules as part of its standard product port-

folio. 1DT modules combine the advantages of:
1) the low power characteristics of IDT's CEMOS™ and
BiCEMOS™ products,
2) thedensity advantages of first class SMD components
including those from IDT's components divisions, and
3) experience insystem level design, manufacturing, and

testing with its own in-house SMT operation.

IDT currently has two divisions (Subsystems and RISC
Subsystems) dedicated to the development of module prod-
ucts ranging from simple memory modules to complex VME
sized application specific modules to full system-level CPU
boards. These modules have surtace mount devices as-
sembled on both sides of either a multi-layer glass filled epoxy
(FR-4) or amulti-layer co-fired ceramic substrate. Assembled
modules come available in industry standard through-hole
packages and other space-saving module packages. Indus-
try proven vapor-phase or IR reflow techniques are used to
solder the SMDs to the substrate during the assembly proc-
ess. Because of our affiliation with IDT’s experienced semi-
conductor manufacturing divisions, we thoroughly under-
stand and therefore test all modules to the applicable da-
tasheet specifications and customer requirements.

Thus, IDT is able to offer today's electronic design engi-
neers a unique solution for their “need-more-for-less”
problem.modules. These high speed, high performance
products offer the density advantages of SMD and SMT, the
added benefit of low power CMOS technology, and through-
hole packaged electronics without the high cost of doing it in-
house.

25



STATE-OF-THE-ART FACILITIES AND CAPABILITIES

Integrated Device Technology is headquartered in Santa
Clara, California—the heartof“Silicon Valley.” The company's
operations are housed in six facilities totaling over 500,000
square feet. These facilities house all aspects of business
from research and development to design, wafer fabrication,
assembly, environmental screening, test, and administration.
In-house capabilities include scanning electron microscope
(SEM) evaluation, particle impact noise detection (PIND),
plastic and hermetic packaging, military and commercial
testing, burn-in, life test, andafullcomplementofenvuronmental
screening equipment.

The over-200,000-square-foot corporate headquarters
campus is composed of three buildings. The largest facility on
this site is a 100,000 square foot, two-building complex. The
first building, a 60,000-square-foot facility, is dedicated to the
Standard Logic and RISC Microprocessor product lines, as
well as hermetic andplastic package assembly, logic products’
test, burn-in, mark, QA, and a reliability/failure analysis lab.

IDT's Packaging and Assembly Process Development
teams are located here. To keep pace with the development
of new products and to enhance the IDT philosophy of
“innovation,” these teams have ultra-modern, integrated and
correspondingly sophisticated equipment and environments
attheir disposal. All manufacturing is completed in dedicated
clean room areas (Class 10K minimum), with all preseal
operationsaccomplished under Class 100 laminar flow hoods.

Development of assembly materials, processes and
equipmentis accomplished under afully operational production
environment to ensure reliability and repeatable product. The
Hermetic Manufacturing and Process Development team is
currently producing custom productsto the strictrequirements
of MIL-STD-883. The fully automated plastic facility is currently
producing high volumes of USA-manufactured product, while
developing state-of-the-art surface-mount technology
patterned after MIL-STD-883.

Thesecond building of the complex houses sales, marketing,
finance, MIS, and Northwest Area Sales.

The RISC Subsystems Division is located across from the
two-building complex in a 50,000-square-foot facility. Also
located at this facility are Quality Assurance and wafer
fabrication services. Administrative services, Human
Resources, International Planning, Shipping and Receiving
departments are also housed in this facility.

IDT's largest and newest facility, opened in 1990 in San
Jose, California, is amulti-purpose 150,000-square-foot, ultra-
modern technology development center. This facility houses
a 25,000 square foot, combined Class 1 (a maximum of one
particle-per-cubic-foot of 0.2 micron or farger), sub-half-micron
R&D fabrication facility and a wafer fabrication area. This fab
supports both production volumes of IDT products, including
some next-generation SRAMs, and the R&D efforts of the
technology developmentstaff. Technology development efforts
targeted for the center include advanced silicon processing
and wafer fabrication techmques A test area to support both
production and research is located on-site. The building is
also the home of the FIFO, ECL, and Subsystems product
lines.

IDT'ssecond largest facility is located in Sahnas Cahforma,
about an hour south of Santa Clara. This 95,000-square-foot
facility, located on 14 acres, houses the Static RAM Division
and Specialty Memory product line. Constructed in 1985, this
facility contains an ultra-modern 25,000-square-foot high-
volume wafer fabrication area measured at Class 2-to-3 (a
maximum of 2 to 3 particles-per-cubic-foot of 0.2 micron or
larger) cleanroom conditions. Careful designand construction
of this fabrication area created a clean room environment far
beyond the 1985 average for U.S. fab areas. This made
possible the production of large volumes of high-density
submicron geometry, fast static RAMs. Thisfacility also houses
shipping areas for IDT's leadership family of CMOS static
RAMs. This site can expand to accommodate a 250,000-
square-foot complex.

To extend our capabilities while maintaining strict control of
our processes, IDT has an operational Assembly and Test
facility located in Penang, Malaysia. This facility assembles
product to U.S. standards, with all assemblies done under
laminar flow conditions (Class 100) until the siliconis encased
in its final packaging. All products in this facility are
manufactured to the quality control requirements of MIL-STD-
883.

All of IDT's facilities are aimed at increasing our
manufacturing productivity to supply ever-larger volumes of
high-performance, cost-effective, leadership CMOS products.




SUPERIOR QUALITY AND RELIABILITY

Maintaining the highest standards of quality in the industry
on all products is the basis of Integrated Device Technology's
manufacturing systems and procedures. From inception,
quality and reliability are builtinto all of IDT's products. Quality
is "designed in” at every stage of manufacturing —as opposed
to being “tested-in” later — in order to ensure impeccable
performance. o

Dedicated commitment to fine workmanship, along with
development of rigid controls throughout wafer fab, device
assembly and electricaltest, createinherently reliable products.
‘Incoming materials are subjectedto carefulinspections. Quality
monitors, or inspections, are performed throughout the
manufacturing flow.

IDT military grade monolithic hermetic products are designed
to meet or exceed the demanding Class B reliability levels of
‘MIL-STD-883 and MIL-M-38510, as dehned by Paragraph
1.2.1 of MIL-STD-883.

Product flow and test procedures for all monolithic hermetic
military grade products are in accordance with the latest
revision and notice of MIL-STD-883. State-of-the-artproduction
technigues and computer-based test procedures are coupled
with tight controls and inspections to ensure that products
meet the requirements for 100% screening. Routine quality
conformance lot testing is performed as defined in MIL-STD-
883, Methods 5004 and 5005. ,

For IDT module products, screening of the fully assembled
substrates is performed, in addition to the monalithic level
screening, to assure package integrity and mechanical

reliability. All modules receive 100% electrical tests (DC,
functional and dynamic switching) to ensure comphance with
the "subsystem" specifications.

By maintaining these high standards and rigid controls
throughout every step of the manufacturing process, IDT
ensures thatcommercial, industrialand military gradeproducts
consistently meetcustomer requirements for quality, rehablhty
and performance.

SPECIAL PROGRAMS

Class S. IDT also has all manufacturing, screening and
test capabilities in-house (except X-ray and some Group D
tests) to perform complete Class S processing per MIL-STD-
883 on all IDT products and has supplied Class S products on
several programs.

Radiation Hardened. IDT has developed and supplied
several levels of radiation hardened products for military/
aerospace applications to perform at various levels of dose
rate, total dose, single event upset (SEU), upset and latchup.
IDT products maintain nearly their same high-performance
levels built to these special process requirements. The
company has in-house radiation testing capability used both
in process development and testing of deliverable product.
IDT also has a separate group within the company dedicated
to supplying products for radiation hardened applications and
to continueresearch and development of process and products
to further improve radiation hardening capabilities.
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QSP-QUALITY, SERVICE AND PERFORMANCE :

Qualny from the beginning, is the foundation for IDT's
commitment to supply consistently high-quality products to
our customers. IDT’s quality commitment is embodiedinitsall
pervasive Continuous Quality Improvement (CQI) process.
Everyone who influences the quality of the product—from the
designer to the shipping clerk—is committed to constantly
improving the quality of their actions. .

IDT QUALITY PHILOSOPHY

“To make quantitative constant improvement in the quality
of our actions that result in the supply of leadership products
in conformance to the requirements of our customers.”

IDT's ASSURANCE STRATEGY FOR CQl

Measurable standards are essential to the success of CQl.
All the processes contributing to the final quality of the product
need to be monitored, measured and improved upon through
the use of statistical tools.

DEVELOPMENT

|
FAB

I
PRODUCT FLOW ASSEMBLY

|
TEST

l
SHIP

Ourcustomers receive the benefit of our optimized systems.
Installed to enhance quality and reliability, these systems
provide accurate and timely reporting on the effectiveness of
manufacturing controls and the reliability and quality
performance of IDT products and services.

ORDER ENTRY

|
PRODUCTION CONTROL
SERVICE FLOW |
SHIPPING

I
CUSTOMER SUPPORT

These systems and controls concentrate on CQlby focusing
on the following key elements:

Statistical Techniques
Using statistical techniques, including Statistical Process
Control (SPC) to determine whether the product/
processes are under control.

Standardization
Implementing policies, procedures and measurement
techniques that are common across different operational
areas. : .

Documentation
Documenting and training in policies, procedures,
measurement techniques and updating through
characterization/ capability studies.

Productnvnty Improvement
Using constant improvement teams made up from
employees at all levels of the organization.

Leadership
Focusing on quality as a key business parameter and
strategic strength.

Total Employee Participation
Incorporating the CQI process into the IDT Corporate
Culture. , ‘

Customer Service , :
Supporting the customer, as a partner, through
performance review and pro-active problem solving. -

People Excellence
Committing to growing, motivating and retamlng people
throughtraining, goal setting, performance measurement
and review.

PRODUCT FLOW . o
Product quality starts here... IDT has mechanisms and
procedures in place that monitor and control the quality of our
development activities. From the calibration of design capture
libraries through process technology and product
characterization that establish whether the performance,
ratings and reliability criteria have been met. This includes
failure analysis of parts that willimprove the prototype product.
Atthe pre-productionstage once againin-housequalification
tests assure the quality and reliability of the product. All
specifications and manufacturing flows are established and
personnel trained before the productis placedinto production.

Manufacturing

Toaccomplish CQI during the manufacturing stage, control
items are determined for major manufacturing conditions.
Datais gathered and statistical techniques are used to control
specific manufacturing processes that affect the quality of the
product.
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In-process and final inspections are fed back to earlier
processes to improve product quality. All product is burned-
in (where applicable) before 100% inspection of electrical
characteristics takes place.

Products which pass final inspection are then subject to
Quality Assurance and Reliability Tests. This data is used to
improve manufacturing processes and provide reliability
predictions of field applications.

Inventory and Shipping -

Controls in shipping focus on ensuring parts are identified
and packaged correctly. Care is also taken to see that the
correct paperwork is present and the product being shupped
was processed correctly.

SERVICE FLOW

Quality not only applies to the product but to the quality-of-
service we give our customers. Service i is also constantly
monitored for improvement.

Customer Support

IDT has aworldwide network of sales offices and Technical
Development Centers. These provide local customer support
on business transactions, and in addition, support customers
on applications information, technical services, benchmarking
of hardware solutions, and demonstration of various
Development Workstations.

The key to CQlI is the timely resolution of defects and
implementation of the corrective actions. This is no more
important than when productfailures are found by a customer.
Whenfailures are found atthe customer’s incominginspection,
in the production line, or the field application, the Division
Quality Assurance group is the focal point for the investigation
of the cause of failure and implementation of the corrective
action. IDT constantly improves the level of support we give
our customers by monitoring the response time to customers
who have detected a product failure. Providing the customer
with an analysis of the failure, including corrective actions and
the statistical analysis of defects, brings CQ! full circle~full

" support of our customers and their designs with high-quality

Order Procedures

Checks are made at the order entry stage to ensure the
correctprocessing of the Customer’s product. After verification
and data entry the Acknowledgements (sent to Customers)
areagain checked to ensure details are correct. As partofthe
CQlI process, the results of these verifications are analyzed
using statistical techniques and corrective actions are taken.

Production Control
Production Control (P.C.) is responsible for the flow and

logistics of material as it moves through the manufacturing
processes. The quality of the actions taken by P.C. greatly
influences the quality of service the customer receives.
Because many of our customers have implemented Just-in-
Time (JIT) manufacturing practices, IDT as a supplier has
adopted these same disciplines. As a result, employees
receive extensive training and the performance level of key
actions are kept under constant rewew These key acnons
include:

Quotation response and accuracy.

Scheduling response and accuracy.

Response and accuracy of Expedites.

Inventory, management, and effectiveness.

On-time delivery.

products.

SUMMARY

In 1990, IDT made the commitmentto “Leadership through
Quality, Service, and Performance Products”.

We believe by following this credo IDT and our customers
will be successful in the coming decade. With the
implementation of the CQl strategy within the company, we
will satisfy our goal...

“Leadership through Quality, Service and Performance
Products”.
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IDT QUALITY CONFORMANCE PROGRAM

A COMMITMENT TO QUALITY

Integrated Device Technology's monolithic assembly
productsaredesigned, manufactured and tested in accordance
with the strict controls and procedures required by Military
Standards. The documentation, design and manufacturing
criteria of the Quality and Reliability Assurance Program were
developed and are being maintained to the most current
revisions of MIL-38510 as defined by paragraph 1.2.1 of MIL-
STD-883 and MIL-STD-883 requirements.

Product flow and test procedures for all Class B monolithic
hermetic Military Grade microcircuits are in full compliance
with paragraph 1.2.1 of MIL-STD-883. State-of-the-art
production techniques and computer-based test procedures
are coupled with stringent controls and inspections to ensure
that products meet the requirements for 100% screening and
quality conformancetests as defined in MIL-STD-883, Methods
5004 and 5005.

Product flow and test procedures for all plastic and
commercial hermeticproducts are inaccordancewithindustry
practices for producing highly reliable microcircuits to ensure
that products meet the IDT requirements for 100% screening
and quality conformance tests.

By maintaining these high standards and rigid controls
throughout every step of the manufacturing process, IDT
ensures that our products consistently meet customer
requirements for quality, reliability and performance.

SUMMARY

Monolithic Hermetic Package Processing Flow("

Refer to the Monolithic Hermetic Package Processing Flow
diagram. All test methods refer to MIL-STD-883 unless
otherwise stated.

1. Wafer Fabrication: Humidity, temperature and
particulate contamination levels are controlled and
maintained accordingto criteriapatterned after Federal
Standard 209, Clean Room and Workstation
Requirements. All critical workstations are maintained
at Class 100 levels or better.

Wafers from eachwafer fabrication area are subjected
to Scanning Electron Microscope analysis on aperiodic
basis.

2. DieVisuallnspection: Wafers are cutand separated
and the individual die are 100% visually inspected to
strict IDT-defined internal criteria.

3. Die Shear Monitor: To ensure die attach integrity,

product samples are routinely subjected to a shear
strength test per Method 2019.

NOTE:

4.

10.

11.

12.

Wire Bond Monitor: Product samples are routinely
subjectedtoastrengthtestperMethod 2011, Condition
D, to ensure the integrity of the lead bond process.

Pre-Cap Visual: Before the completed package is
sealed, 100% of the product is visually inspected to
Method 2010, Condition B criteria.

Environmental Conditioning: 100% of the sealed
product is subjected to environmental stress tests.
These thermal and mechanical tests are designed to
eliminate units with marginal seal, die attach or lead
bond integrity.

Hermetic Testing: 100% of the hermetic packages
are subjected to fine and gross leak seal tests to
eliminate marginally sealed units or units whose
seals may have become defective as a result of
environmental conditioning tests.

Pre-Burn-In Electrical Test: Each product is 100%
electrically tested atanambienttemperature of +25°C
to IDT data sheet or the customer specification.

Burn-In: 100% of the Military Grade product is
burned-in under dynamic electrical conditions to the
time and temperature requirements of Method 1015,
Condition D. Except for the time, Commercial Grade
product is bumed-in as applicable to the same
conditions as Military Grade devices.

Post-Burn-In Electrical: Afterburn-in, 100% of the
Class B Military Grade product is electrically tested to
IDT data sheet or customer specifications over the
~55°C to +125°C temperature range. Commercial
Grade products are sample tested to the applicable
temperature extremes.

Mark: All productis marked with product type and lot
code identifiers. MIL-STD-883 compliant Military
Grade products are identified with the required
compliant code letter.

Quality Conformance Tests: Samples ofthe Military
Grade product which have been processed to the
100% screening tests of Method 5004 are routinely
subjected to the quality conformance requirements of
Method 5005.

1. For quality requirements beyond Class B levels such as SEM analysis, X-Ray inspection, Particle Impact Noise Reduction (PIND) test, Class S screening
or other customer specified screening flows, please contact your Integrated Device Technology sales representative.

3.2
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SUMMARY

Monolithic Plastic Package Processing Flow
Refer to the Monolithic Plastic Package Processing Flow
diagram. All test methods refer to MIL-STD-883 unless
otherwise stated. ‘
1. Wafer Fabrication: Humidity, temperature and
particulate contamination levels are controlled and
maintained accordingto criteria patterned after Federal
Standard 209, Clean Room and Warkstation
Requirements. Allcritical workstations are maintained
at Class 100 levels or better.

Topside silicon nitride passivation is all applied to ali
watfers for better moisture barrier characteristics.

Wafers from eachwafer fabrication area are subjected
to Scanning Electron Microscope analysis on aperiodic
"basis.

2. Die Visual Inspection: Wafers are 100% visually
inspected to strict IDT defined internal criteria.

3. Die Push Test: To ensure die attach integrity,
product samples are routinely subjected to die push
tests, patterned after MIL-STD-883, Method 2019.

4. Wire Bond Monitor: Product samples are routinely
subjected to wire bond pull and ball st zar tests to
ensure the integrity ofthe wire bond process, patterned
after MIL-STD-883, Method 2011, Condition D.

5. Pre-Cap Visual: Before encapsulation, all product
lots are visually inspected (using LTPD 5 sampling
plan) to criteria patterned after MIL-STD-883, Method
2010, Condition B.

10.

11.

Post Mold Cure: Plastic encapsulated devices are
baked to ensure an optimum polymerization of the
epoxy mold compound so as to enhance maisture
resistance characteristics.

Pre-Burn-In Electrical: Each product is 100%
electrically tested atan ambient temperature of +25°C
to IDT data sheet or the customer specification.

Burn-in: Except for MSI Logic family devices where
it may be obtained as an option, all Commercial
Grade plastic package products are burned-in for 16
hours at +125°C minimum (or equivalent), utilizing
the same burn-in conditions as the Military Grade
product.

Post-Burn-In Electrical: After burn-in, 100% of the
plastic product is electrically tested to IDT data sheet
or customer specifications at the maximum
temperature extreme. The minimum temperature
extreme is tested periodically on an audit basis.

Mark: All product is marked with product type and lot
code identifiers. Products are identified with the
assembly and test locations.

Quality Conformance Inspection: Samples of the
plastic product which have been processed to the
100% screening requirements are subjected to the
Periodic Quality Conformance Inspection Program.
Where indicated, the test methods are patterned after
MIL-STD-883 criteria.
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TABLE 1

This table defines the device class screening procedures for IDT's high reliability products in conformance with MIL-STD-883C.

Monolithic Hermetic Package Final Processing Flow

CLASS-S CLASS-B cLAss-c(
OPERATION TEST METHOD RQMT TEST METHOD RQMT TEST METHOD |RQMT
BURN-IN 1015 Cond. D, 100% | 1015 Cond. D, 100% | Per applicable 100%
240 Hrs @ 125°C or 160 Hrs. @ 125°C min device specification
equivalent or equivalent
POST BURN-IN Per applicable 100% | Per applicable 100% | Perapplicable @ 100%
ELECTRICAL: device specification device specification device specification
Static (DC), Functional +25, -55 and 125°C +25, -55 and 125°C
and Switching (AC) .
Group A ELECTRICAL: Per applicable Sample | Per applicable Sample | Per applicable® = |Sample
Static (DC), Functional device specification device specification device specification
and Switching (AC) and 5005 and 5005
MARK/LEAD IDT Spec 100% | IDT Spec 100% | IDT Spec 100%
STRAIGHTENING
FINAL ELECTRICAL Per applicable 100% | Per applicable 100% | Per applicable 100%
TEST device specification device specification device specification
+25°C +25°C +25°C
FINAL VISUAL/PACK IDT Spec 100% | IDT Spec 100% | IDT Spec 100%
QUALITY CONFORMANCE 5005 Group B, C,D.  |Sample | 5005 Group B,C,D. Sample | IDT Spec Sample
INSPECTION : )
QUALITY SHIPPING IDT S 100% | IDT Spec 100% | IDT § 100%
INSPECTION Spee ° P ° pec °
(Visual/Plant Clearance)
NOTES: ]
1. Class-C = IDT commercial spec. for hermetic and plastic packages
2, Typical 0°C, 70°C, Extended -55°C +125°C
3.2 3




RADIATION TOLERANT/ENHANCED/HARDENED PRODUCTS FOR
RADIATION ENVIRONMENTS

INTRODUCTION

The need for high-performance CMOS integrated circuits
in military and space systems is more critical today than ever
before. The low power dissipation that is achieved using
CMOS technology, along with the high complexity and density
levels, makes CMOS the nearly ideal component for all types
of applications. .

Systems designed for military or space applications are
intended for environments where high levels of radiation may
be encountered. The implication of a device failure within a
military or space system clearly is critical. IDT has made a
significant contribution toward providing reliable radiation-
tolerant systems by offering integrated circuits with enhanced
radiation tolerance. Radiation environments, IDT process
enhancements and device tolerance levels achieved are
described below.

THE RADIATION ENVIRONMENT

There are four different types of radiation environments
that are of concern to builders of military and space systems.
These environments and their effects on the device operation,
summarized in Figure 1, are as follows:

Total Dose Accumulation refers to the total amount of
accumulated gamma rays experienced by the devices in the
system, and is measured in RADS (SI) for radiation units
experienced at the silicon level. The physical effect of gamma
rays on semiconductor devices is to cause threshold shifts (Vt
shifts) of boththe active transistors as well as the parasitic field
transistors. Threshold voltages decrease as total dose is
‘accumulated; at some point, the device will begin to exhibit
parametric failures as the input/output and supply currents
increase. At higher radiation accumulation levels, functional
failures occur. Inmemory circuits, however, functional failures
due to memory cell failure often occur first.

Burst Radiation or Dose Rate refers to the amount of
radiation, usually photons or electrons, experienced by the
devices in the system due to a pulse event, and is measured
in RADS (Si) per second. The effect of a high dose rate or
burst of radiation on CMOS integrated circuits is to cause
temporary upset of logic states and/or CMOS latch-up. Latch-
up can cause permanent damage to the device.

Single Event Upset (SEU)is a transient logic state change
caused by high-energy ions, such as energetic cosmic rays,
striking the integrated circuits. As the ion passes through the
silicon, charge is either created through ionization or direct
nuclear collision. If collected by a circuit node, this excess
charge can cause a change in logic state of the circuit.
Dynamic nodes that are not actively held at a particular logic
state (dynamic RAM cellsforexample) arethe mostsusceptible.
These upsets are transient, but can cause system failures
known as “soft errors.”

Neutron Irradiation will cause structural damage to the
silicon lattice which may lead to device leakage and, ultimately,
functional failure.

Radiation | Primary
Category Particle Source Effect
Total Dose Gamma Space or Permanent
Nuclear
Event
Dose Rate Photons Nuclear Temporary
Event Upset of Logic
State or
"Latch-up
SEU Cosmic Space Temporary
Rays Upset of
Logic State
Neutron Neutrons Nuclear Device Leakage
Event Due to Silicon
Lattice Damage
2510 drw 01
Figure 1.

DEVICE ENHANCEMENTS

Of the fodr radiation environments above, IDT has taken

- considerable data on the first two, Total Dose Accumulation

and Dose Rate. IDT has developed aprocess thatsignificantly
improves the radiation tolerance of its devices within these
environments. Prevention of SEU failures is usually
accomplished by system-level considerations, such as Error
Detectionand Correction (EDC) circuitry, since the occurrence
of SEUs is not particularly dependent on process technology.

“Through IDT's customer contracts, SEU has been gathered

on some devices. Little is yet known about the effects of
neutron-induced damage. For more information on SEU
testing, contact IDT's Radiation Hardened Product Group.

Enhancements to IDT's standard process are used to
create radiation enhanced and tolerant processes. Field and
gate oxides are "hardened" to make the device lesssusceptible
to radiation damage by modifying the process architecture to
allow lower temperature processing. Device implants and Vts
adjustments allow more Vt margin. In addition to process
changes, IDT's radiation enhanced process utilizes epitaxial
substrate material. The use of epi substrate material provides
a lower substrate resistance environment to create latch-up
free CMOS structures.

RADIATION HARDNESS CATEGORIES
Radiation Enhanced (RE) or Radiation Tolerant (‘RT)
versions of IDT products follow IDT's military product data
sheets whenever possible (consult factory). IDT's Total Dose
Test plan exposes a sample of die on a wafer to a particular
Total Dose level via ARACOR X-Ray radiation. This Total
Dose Testplanqualifies each ‘RE or‘RT waferto a Total Dose
level. Only wafers with sampled die that pass Total Dose level
tests are assembled and used for orders (consult factory for
more details on Total Dose sample testing). With regard to
Total Dose testing, clarifications/exceptions to MIL-STD-883,
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Methods 5005 and 1019 are required. Consult factory for

more details.

The ‘RE and ‘RT process enhancements enable IDT to
offer integrated circuits with varying grades of radiation
tolerance or radiation “hardness”.

+ Radiation Enhanced process uses Epi wafers and is able
to provide devices that can be Total Dose qualified to 10K
RADs (Si) or greater by IDT's ARACOR X-Ray Total Dose
sample die test plan (Total Dose levels require negotiation,
consult factory for more details).

+ Radiation Tolerant product uses standard wafer/process
material that is qualified to 10K RADs (Si) Total Dose by
IDT's ARACOR X-Ray Total Dose sample die test plan.
Integrated Device Technology can provide Radiation

Tolerant/Enhanced versions of all product types (some speed

grades may not be available as 'RE).

Please contact your IDT sales representative or factory
marketing to determine availability and price of any IDT

product processed in accordance with one of these levels of
radiation hardness.

CONCLUSION

There has been widespread interest within the military and
space community in IDT's CMOS product line for its radiation
hardness levels, as well as its high-performance and low
power dissipation. To serve this growing need for CMOS
circuits that must operate in a radiation environment, IDT has
created a separate group within the company to concentrate
on supplying products for these applications.Continuing
research and development of process and products, including
the use of in-house radiation testing capability, will allow
Integrated Device Technology to offer continuously increasing
levels of radiation-tolerant solutions.
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THERMAL PERFORMANCE CALCULATIONS FOR IDT’S PACKAGES

Since most of the electrical energy consumed by
microelectronic devices eventually appears as heat, poor
thermal performance of the device or lack of management of
this thermal energy can cause a variety of deleterious effects.
This device temperature increase can exhibit itself as one of
the key variables in establishing device performance and long
term reliability; on the other hand, effective dissipation of
internally generated thermal energy can, if properly managed,
reduce the deleterious effects and improve component
reliability.

A few key benefits of IDT's enhanced CEMOS™ process
are: low power dissipation, high speed, increased levels of
integration, wider operating temperature ranges and lower
quiescent power dissipation. Because the reliability of an
integrated circuit is largely dependent on the maximum
temperature the device attains during operation, and as the
junction stability declines withincreasesinjunctiontemperature
(T9), it becomes increasingly important to maintain a low (TJ).

CMOS devices stabilize more quickly and at greatly lower
temperature than bipolar devices under normal operation.
The accelerated aging of anintegrated circuit canbe expressed
as an exponential function of the junction temperature as:

=toexp Ea 1 -1
To T4

where
tA = lifetime at elevated junction (TJ) temperature
to = normallifetime at normal junction (To) temperature
Ea = activation energy (ev)
k = Boltzmann's constant (8.617 x 10-%ev/k)

i.e. the lifetime of a device could be decreased by a factor of
2 for every 10°C increase temperature.

To minimize the deleterious effects associated with this

potential increase, IDT has:

1. Optimized our proprietary low-power CEMOS
fabrication process to ensure the active junction
temperature rise is minimal.

2. Selected only packaging materials that optimize heat
dissipation, which encourages a cooler runningdevice.

3. Physically designed all package components to
enhance the inherent material properties and to take
full advantage of heat transfer and radiation due to
case geometries.

Ref. MIL-STD-883C, Method 1012.1
JEDEC ENG. Bulletin No. 20, January 1975
1986 Semi. Std., Vol. 4, Test Methods G30-86, G32-86.

4. Tightly controlled the assembly procedures to meet or
exceedthestringent criteria of MIL-STD-883_toensure
maximum heat transfer between die and packaging
materials. )

Thefollowing figures graphically illustratethe thermal values
of IDT's current package families. Each envelop (shaded
area) depicts a typical spread of values dueto the influence of
a number of factors which include: circuit size, package
materials and package geometry. The following range of
values are to be used as a comprehensive characterization of
the major variables rather than single point of reference.

When calculating junction temperature (TJ), it is necessary
to know the thermal resistance of the package (8JA) as
measuredin “degree celsius perwatt". Withthe accompanying
data, the following equation can be used to establish thermal
performance, enhance device reliability andultimately provide
you, the user, with a continuing series of high-speed, low-
power CMOS solutions to your system design needs.

0JA = [TJ— TAJ/P
TJ=TA + P[8JA] = TA + P[BJC + 6CA]

where

eic=TJ-Tc 6CA=TC—TA
P P

0 = Thermal resistance

J = Junction

P = Operational power of device (dissipated)

TA = Ambient temperature in degree celsius

TJ = Temperature of the junction

Tc = Temperature of case/package

6cA = Case to Ambient, thermal resistance—usually a
measure of the heat dissipation due to natural or
forced convection, radiation and mounting
techniques.

oJc = Junction to Case, thermal resistance—usually
measured with reference to the temperature at a
specific point on the  package (case) surface.
(Dependent on the package material properties
and package geometry.)

8JA = Junction to Ambient, thermal resistance—usually

measured with respect to the temperature of a
specified volume of still air. (Dependent on 6JC +
0JA which includes the influence of area and
environmental condition.)
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PACKAGE DIAGRAM OUTLINE INDEX :
SECTION PAGE

MONOLITHIC PACKAGE DIAGRAM OUTLINES...........ccecnrrneen. (R B ]

PKG. DESCRIPTION ’
P16-1 .~ 16-Pin-Plastic DIP (300 mil) 19
P18-1 -2 18-Pin Plastic DIP (300 mil)...... 20
P20-1 " 20-Pin Plastic DIP (300 mil)..... 20
p22-1 . 22-Pin Plastic DIP (300 mil) 19
P24-1 24-Pin Plastic DIP (300 mil) 20
pP24-2 © 24-Pin Plastic DIP (600 mil)..... 22
P28-1 28-Pin Plastic DIP (600 mil) 22
P28-2 28-Pin Plastic DIP (300 mil)..... 19
P28-3 28-Pin Plastic DIP (400 mil) 21
P32-1 32-Pin Plastic DIP (600 mil) 22
P32-2 32-Pin Plastic DIP (300 mil)..... 19
P32-3 32-Pin Plastic DIP (400 mil)..... 21
P40-1 40-Pin Plastic DIP (600 mil) 22
P48-1 48-Pin Plastic DIP (600 mil) 22
P&4-1 ~ 64-Pin Plastic DIP (900 mil) 23
D16-1 16-Pin CERDIP (300 Mil) 1.vuvureereererseesiesesssessassessissssssssssssssssssssssssssssssessssessansaesssssssssssesssisssans 1
D181 - 18-Pin CERDIP.(300 mil)... o1
D201 20-Pin CERDIP (300 mil).. e S|
D221 | 22-Pin CERDIP (300 mil).. et AU 1
D241 ! 24-Pin CERDIP (300 Mil) :leueereriirereenernteerereseseeeaceesenssesnse et sesasesssnsssessssssesssseisiansssassenesesesens 1
D24-2 24-Pin CERDIP (600 mil)-. 2
D24-3 . 24-Pin CERDIP (400 mil) .. .2
D281 . 28-Pin CERDIP (600 mil).. i 2
D28-3 .. . 28-Pin CERDIP (300 mil)...... " e eediniies 1
D32-1 32-Pin CERDIP (Wide DOAY) ..ccueverrmeeimreeiertie et sesesesesrmees e eesasmssestascsesssessesseesd e 2
D40-1 . 40-Pin CERDIP (600 Mil) c..cocormruniririminiieinicscmc et eereeresienenns et seneaas 2
C2041 20-Pin Sidebraze DIP (800 Mil) ..c.ccceeeuiueueteereeereneneeereieerres s eeeasieeseeseesestsessssessseraesessseeassene 3
c22-1 22-Pin Sidebraze DIP (300 M) ..cccoceeeerrrmrerecerereneeeereeers e seceseseseereseesesasseessseseseasseseseaesens 3
C24-1 24-Pin Sidebraze DIP (300 Mil) ..cccocecerueurereeieeneeeneneener e seses st ere e sesassesssssmnessstesesene 3
C24-2 24-Pin Sidebraze DIP (600 Mil) .....cccevererireiercnrnereenestreseie e ssesestsssssssssssestssssessessneses 5
C28-1 28-Pin Sidebraze DIP (800 Mil) ..ccoceeeemureerercrerencceset bt ses e e seeesene 3
C28-2 28-Pin Sidebraze DIP (400 Mil) .cccoeeirrrieeercrree s e es e ee s snesne e 4
C28-3 28-Pin Sidebraze DIP (600 Mil) .......ceceoeeueeermrerereneerereresnrere e sesesesseseseseesessessessessasesesesesesesene 5
C32-1 32-Pin Sidebraze DIP (600 Mil) ....ccecueivuerieineiretieseninnsestessisses s esssssssessessssssssssssssssssens 5
C32-2 32-Pin Sidebraze DIP (400 Mil) ...cueviireiiiiiinnieteiic et s s st 4
C32-3 - 32-Pin Sidebraze DIP (300 Mil) ....ccoeeeeeeueiricereereeeeeeseeereeeee e eseseesnssssesiessssesessbesssntessassassases 3
C40-1 40-Pin Sidebraze DIP (600 mil) ... e B
C48-1 48-Pin Sidebraze DIP (400 mil) ... e 4
C48-2 48-Pin Sidebraze DIP (600 Mil) ....c.ccveeereeecrrmrerecemrtetmesereese e seessesesssesesessseseesseseessssanerras 5
C64-2 ‘ 64-Pin Topbraze DIP (900 Mil) ....cceevreemiirircrernscrnnsrssnnenonsensnssssns smsnesssssssessssssssesssssennns 6
C68-1 C 68-Pin Sidebraze DIP (600 Mil) ......ccccemrnrinirenmininii s stssesessseses S 5
G68-1 : *.68-Lead Pin Grid Array (Cavily UP) c.c.oeeccecessercessscss s sesssssssssssisnsinrsensessenncs 14
G682 .- 68-Lead Pin Grid Array (cavity down) 9 crrereeit e 16
G68-3 68-Lead Pin Grid Array (small outline — cavity up)..... - 15
G144-2 . 144-Lead Pin Grip Array (cavity up — R3001) ............. S e b i .17
G208-2 - - 208-Lead Pin Grid Array:(cavity down)........c.ccecerirunnae S P S I 18
SO16-1 16-Pin Small OUtling 1C (GUII WINE) v..uvuereereemrreerressinsssssssssssessssesssssssssssessssssssassssssssssssssssssses 24
S016-6 16-Pin Small Outline IC (EIAJ —1.27 1ead PItCh) ....eeeeeemrireerireceeeeere et treser e snenaenene 26
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SECTION PAGE
MONOLITHIC PACKAGE DIAGRAM OUTLINES (Continued).......cccceercniricnensansnnnnid.3
PKG. DESCRIPTION ' :

SO18-1 18-Pin Small Outhing IC (QUII WING) ....covuruieuiurnreeerseerererestresrsnssesse e s essesesssssesesssssasessansasaes 24
S020-1 20-Pin Small Outline IC (J-bend — 300 mil) B e 27 -

S020-2 20-Pin Small Outline IC (gull wing)........... g Srereasbeaseete skt st st e ae e s e et e e nenen 24
S020-6 20-Pin Small Outline IC (EIAJ — 1.27 1ead PItCh) ........ccvviiiercmerirnieiiennniissnse e s s 26
S020-7 20-Pin Small Outline IC (EIAJ — .65 lead Pitch) ....c.c.iiverie el 27
S024-2 24-Pin Small Outline IC (gull Wing) ......ccccevvveecrenecrcrnnnne. s 24
S024-4 24-Pin Small Outline IC (J-bend — 300 Mil).....ccccerrrrririrenirnereeceinrsteseenes e seessessesnnnsens 27
S024-6 24-Pin Small Outline IC (EIAJ — 1.27 lead PitCh) .....vceviieerricrcmeenessrisste s eenresaeneanne 26

S024-7 24-Pin Small Outline IC (EIAJ — .65 lead pitch) .....cocoevvvicivniscsenne e 29
S024-8 24-Pin Small Outline IC (J-bend — 300 Mil) .ccceeeereerciiiiiirneeree e e 27
S028-2 28-Pin Small Outline IC (gull wing)........ fereereeseeerereereneaes vttt e tn 25

S028-3 28-Pin Small Outling IC (QUIl WING) ....coueviiierrnininreiisc s st sesssesassesesss s e sssnne 25
S028-5 28-Pin Small Outline IC (J-bend —~ 300 Mil)....ccoeorceiriiinierer et 27
S032-2 32-Pin Small Outline IC (J-bend — 300 Mil) .....cccuvmimimiinneiciscisiniece et 27
S048-1 48-Pin Small Outline IC ........cooveuerneene . —“ RO 28
S056-1 56-Pin SMall QULINE IC .....evieecreitiir it sisse st st st s s stssbe s s 28
J18-1 18-Pin Plastic Leaded Chip Carrier (rectangular) ...........cocevereeenmercrecrseneceseseieeeeeeceennnne s 32
J20-1 20-Pin Plastic Leaded Chip Carrier (square)........... - et ere s 31
J28-1 28-Pin Plastic Leaded Chip Carrier (SQUArE) .........ccccvuertrerernesnsessresinenssesesessesessesssisessessenens 31
J32-1 32-Pin Plastic Leaded Chip Carrier (rectangular) ..........ccoueeeeervereninmiininnisnescniseenssnisesneseens 32
J44-1 44-Pin Plastic Leaded Chip Carrier (SQUAre) ........ccoueiecrerreeeseneesensest e seeecseenssesereresssessenes 31
J52-1 52-Pin Plastic Leaded Chip Carrier (square).... 3
J68-1 68-Pin Plastic Leaded Chip Carrier (square).... .3
Jg4-1 84-Pin Plastic Leaded Chip Carrier (SQUATE) ......c.cccoeererrernicenmnenieseresrenseeseeeensemsssensssusasenens 31
1.20-1 20-Pin Leadless Chip Carrier (reCtanguiar) .......ccceeiveiisimenesecenscsesesneinesesneesesessssesnssssnns 13
L20-2 20-Pin Leadless Chip Carrier (square) .. 11
L22-1 22-Pin Leadless Chip Carrier (rectangular) .........ccccveveierieemneernncnisiniisteeeeer s st ssisssnesesenns 13
L24-1 24-Pin Leadless Chip Carrier (rectangular) ..........ccoceveiiienenrseisennennesne e ceseensssssee e 13
L28-1 28-Pin Leadless Chip Carrier (SQUAE) ....cceeveeurrreeeresiesesoreerescseresiestsresiesenesseessnsssesssssesserene 11
L28-2 28-Pin Leadless Chip Carrier (rectangular) .....cocecireineenncniisnmsieenmeesee s 13
L32-1 32-Pin Leadless Chip Carrier (reCtanguUIAT) .....ccccvurereecereernirssresssisssiesesesnsssesssessessssssesnseens 13
L44-1 44-Pin Leadless Chip Carrier (SQUare) .......cceererismesecrnesssnssensereesens rreene 11
L48-1 48-Pin Leadless Chip Carrier (SQUArE) «.....occevrierrreerressetsensmesiseisssssecsesnsneresssssessess .1
L52-1 52-Pin Leadless Chip Carrier (square) .. .12
L52-2 52-Pin Leadless Chip Carrier (SQUAre) .......ccwerecrmesiesiseerereeenerississenereessessenssussssseseeenes 12
L68-1 68-Pin Leadless Chip Carrier (square) . JE I 12
L68-2 68-Pin Leadless Chip Carrier (SQUAIE) ...c.ouevecereresrerererseesemmrmssesessessssessesersosssssssssssassssensnsanees 12
E16-1 16-Lead CERPACK 9

E20-1 20-Lead CERPACK 9

E24-1 24-Lead CERPACK 9

E28-1 28-Lead CERPACK .. 9

E28-2 28-Lead CERPACK .. 9

E48-1 48-Lead CERPACK 10
E56-1 56-Lead CERPACK 10
F48-1 48-Lead Quad Flatpack .........cccccvreciccviiniiincsn s SRR £

F64-1 64-Lead Quad Flatpack 7

F68-2 68-Lead Quad Flatpack 8
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MONOLITHIC PACKAGE DIAGRAM OUTLINES (Continued)......c..ceueerarens

PKG. DESCRIPTION

PQ80-1 80-Lead Plastic Quad Flatpack (EIAJ) ....... et —
PQ144-2 144-Lead Plastic Quad Flatpack (EIAJ) ....

PQ160-2 160-Lead Plastic Quad Flatpack (EIAJ) ....

PQ208-2 208-Lead Plastic Quad Flatpack (EIAJ) ........civcnininininiescnieencen

MODULE PACKAGE DIAGRAM OUTLINES
Module package diagrams are located at the back of each Subsystems data sheet.

SECTION PAGE
............... 4.3
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Integrated Device Technology, Inc.

PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES

i .
Q
TLA Pt
SEATING PLANE .

oo s

1

NOTES:

-

a

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

3. THE MINIMUM LIMIT FOR DIMENSION b1 MAY BE .023 FOR CORNER LEADS.

16-28 LEAD CERDIP (300 MIL)

e

DWG # D16—1 D18-1 D20-1 D22-1 D24-1 D28-3
# OF LDS (N) 16 18 20 22 24 28

SYMBOL MIN | MAX ] MIN | MAX | MIN | MAX | MIN [ MAX ] MIN { MAX | MIN [ MAX
A 140 | .200] .140 [ .200] .140| .200] .140| .200] .140}{ .200] .140; .200
b .015] .021] .015) .021| .015 .021] .015| .021} .015] .021] .015 ] .021
b1 .045] .060] .045; .060] .045| .060] .045| .060] .045] .065] .045 .065
c .009| .012 ] .009| .012] .009| .012] .009| .012] .009| .014] .009 | .014
D .750 | .830] .880| .930| .935|1.060]1.050/1.080] 1.240]1.280] 1.440[1.485
E .2851 .310] .285} .310} .285| .310} .285| .310] .285] .310} .285| .310
E1 .280] .320] .290| .320} .290 | .320] .300] .320] .300| .320} .300] .320
e 100 BSC | .100 BSC | .100 BSC | .100 BSC | .100 BSC | .100 BSC
L 125 175 125 175 125 175 125 175 125 175 125 175
L1 180| - |1 .150| - p .50 - | 180 - 1.150) - ] .450) -
Q .015 .055} .015] .055) .015 | .060] .015 | .060} .015 ) .060] .015 | .060}.
S .020| .080] .020| .080| .020| .080] .020| .080} .030| .080] .030 1 .080
St .005| - J.005| — J.005| - |.005|] - J.005| — 1.005] -
o 0’ 15° 0° 15° 0’ 158° 0’ 15° 0* 15 0* 15°
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

24—40 LEAD CERDIP (400 & 600 MIL)

DWG # D24-3 D24-2 D28-1 040-1
# OF LDS (N) 24 24 28 40

SYMBOL MIN | MAX MIN [ MAX MIN MAX MIN [ MAX
A 130 [.175 | .090 [.190 | .090 | .200 | .160 ] .220
b .015 |.021 | .014 [.023 | .014 | .023 | .014 ] .023
bl .045 |.065 | .045 |.060 | .045 | .065 ] .045) .085
c .009 |.014 ].008 |.012 ] .008 | .014 ] .008]| .014
D 1.180 {1.250 |1.230 [1.290 |1.440 | 1.490] 2.020| 2.070
E .350 |.410 | .500 |.610 | .510 | .600 | .510| .e00
E1 380 |.420 | .590 |.620 | .590 | .620 ] .590] .620
€ .100 BSC 100 BSC .100 BSC 100 BSC
L 1251175 | 125 [.200 | 125 | .200 ] .125] .200
L1 .150 - 150 = .150 - 150 -
Q .015 |.060 | .015 [.060 | .020 | .060{ .020]| .060
S .030 |.070 |].030 |.080 | .030 | .080 ] .030]| .080
St .005 - .005 - .005 - .005 -
[0 0° 15° 0 15° 0 15° 0 15°

32 LEAD CERDIP (WIDE BODY)

DWG # D321
Z OF LDS (N) 32

SYMBOL MIN | MAX
A 120 | _.210
b 014 | .023
bl .045 | .065
C .008 | .014
D 1.625 | 1.675
E 570 | .600
=] 590 | .620
e 100 BSC
L 125 | .200
K] 150 | =
Q .020 | .060
s .030 | .080
S1 005 | —
o 0" 15°
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

20—32 LEAD SIDE BRAZE (300 MIL)
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b_..“-— St I - E1 —=
NOTES:

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

1

DWG # C20—1 C22-1 C24—1 C28—1 C32-3
# OF LDS (N) 20 22 24 28 32

SYMBOL MIN | MAX I MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A .090 | .200 | .100 | .200 | .090 | .200 | .090 | .200 | .090 | .200
b .014 | .023 | .014 | .023 ] .015 | .023 ] .014 | .023 ]| .014 | .023
b1 .045 | .060 | .045 | .060 | .045 | .060 | .045 | .060 ] .045 | .060
c .008 | .015 1 .008 | .0t15 } .008 | .015 ] .008 | .015 | .008 { .014
D .970 {1.060}1.0401.120 } 1.180 | 1.230] 1.380 | 1.420 ] 1.580 | 1.640
E .260 | .310 | .260 | .310 | .220 | .310 | .220 | .310 |} .280 | .310
E1 .290 | .320 | .290 | .320 | .290 | .320 ] .290 | .320 ] .280 | .320
e .100 BSC .100 BSC .100 BSC .100 BSC .100 BSC
L .125 | .200 ] .125 | .200 | .125 | .200 | .125 | .200 | .100 | .175
L1 .150 - .150 - .150 = 150 - .150 =
Q .015 | .060 | .015 | .060 | .015 | .060 | .015 | .060 | .030 | .060
S .030 | .065 | .030 | .065 } .030 | .065 | .030 | .065 ) .030 | .065
S1 .005 = .008 - .005 - .005 = .005 -
S2 .005 = .005 = .005 = .005 — .005 -




PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

28—48 LEAD SIDE BRAZE (400 MIL)

D

e r e

N

!
L

| SRS [ WRGE i MUY ug RIS iy G g FOSNE R St Ry WA g WU [ W Ry SN [ Sy SRy b

s

S —=

—ESZ

NOTES:

el

EE

48 LEAD

OPTION

SEATING PLANE -

——

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

DWG # C28—2 C32—2 C48—1
# OF LDS (N) 28 32 48

SYMBOL MIN | MAX | MIN | MAX | MIN | MAX
A .090 [ .200 ] .090 | .200 | .085 | .180
b .014 | .023 ] .014 | .023 | .014 | .023
b1 .045 | .060°| .045 | .060 | .045 | .060
c .008 { .014 | .008 | .014 | .008 | .014
D 1.380 | 1,420 [ 1.580 | 1.640} 1.690 | 1.730
E .380 | .420 | .380 | .410 ] .380 | .410
E1 .390 | .420 | .390 | .420 ] .390 | .420
e .100 BSC .| .100 BSC .070 BSC
L 100 | 175 ] 100 | 175 ) 125 | 175
L1 .150 - .150 - .150 -
Q .030 | .060 | .030 | .060 | .020 | .070
S .030 | .065 | .030 | .065 | .030 | .065
S1 .005 - | .o08 - .005 -
S2 005 — 1.005 — .005 —
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

24—68 LEAD SIDE BRAZE (600 MIL)

D

§ s T s O e S s T s O s S s S5 s S s N e 5 s Y e N e O o |

TN
E )
1 1

| SN R RS [y WU [y Wy Wy S SR R VU S FOUN g SRV [y UUN [y GO [y UG g ven |

£S2

B

S —ed

[4—

N

NOTES:

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.

|-

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

A o
—LrssAnNc PLANE’

Ju

68 LEAD

OPTION

E1

DWG # C24—2 C28-3 C32-1 C40-1 C48-2 C68—-1
# OF LDS (N) 24 28 32 40 .48 . 68

SYMBOL MIN [ MAX | MIN | MAX § MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A .090 | 190 | .085 | .190 § .100 | .190 |} .085 | .190 | .100 | .190 ] .085 | .190
b .015 | .023 | .015 | .022 | .015 | .023 ] .015 | .023 | .015 | .023 ] .015 | .023
b1 .045 | .060 | .045 | .060 | .045 | .060 | .045 | .060 | .045 | .060 | .045 | .060
c .008 | .012 ] .008 | .012 | .008 | .014 ] .008 | .012 | .008 | .012 | .008 | .012
D 1.18011.22011.38011.430] 1.580 | 1.640 | 1.980 | 2.030] 2.370 | 2.430 } 2.380 | 2.440
E .575 | .610 | .580 | .610 | .580 | .610 ] .580 | .610 | .550 | .610 | .580 | .610
E1 .595 | .620 ] .595 | .620 | .590 | .620 | .595 | .620 | .595 | .620 ] .590 | .620
e .100 BSC .100 BSC .100 BSC .100 B8SC .100 BSC .070 BSC
L 125 | 175 | 125§ 175 ) 100 | 175 ) 125 | 175 | 125 | 175 | .125 | .175
L1 150 - .150 - .150 - .150 = .150 — 1] .150 -
Q .020 | .060 { .020 | .060 | .020 | .060 | .020 | .060 | .020 | .060 | .020 | .070
S .030 | .065 § .030 | .065 | .030 | .065 | .030 | .065 } .030 | .065 ] .030 | .065
S1 .005 - .008 - .005 - .005 - .005 - .005 -
S2 .005 - .005 = .005 = .005 = .005 = .005 =

43




PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

64 LEAD TOP BRAZE (900 MIL)

Lszu ;—J—iu"u—b: o T usu——T ‘_—L | I’—E1-‘_‘I
| Eed
el L

1. ALL DIMENSIONS ARE IN-INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

DWG & C64a—2
4 OF LDS (N) 64
SYMBOL MIN_| MAX_

A 120 | .180
b .015. | .021
bl | .045 | .060
c .009_| .012
D 3.170 | 3.240
E_ | .790 | .810
E1 ,880_| .915 .
E2 640 | .660
e | .100 BSC
L. | .125 [ .160
L 150 -
Q" |..020 ] .100
S .030_| .065
st | 005 | —
S2 005 | —

4.3 6



PACKAGE DIAGRAM OUTLINES

FLATPACKS (Continued)

48—-64 LEAD QUAD FLATPACK
E poay

- E2 ———]

——1A1

A2

T

= R
[ = . o
D1j PIN 11D

NOTES:

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

F64—1

DWG # F48-1
# OF LDS (N) 48 64
SYMBOL MIN_ T MAX_ T MIN | MAX
A .089 | .108 | .070 | .090
Al .079 | .096 | .060 | .078
A2 .058 | .073 | .030 | .045
b .018 [ .022 | .016 | .020
c .008 | .010 | .009 | .012
D/E — .750 | .885 [ .915
D1/E1 .100 REF .075 REF
D2/E2 .550 BSC .750 BSC
e .050 BSC .050 BSC
i L .350 | .450 | .350 | .450
ND/NE 12 16




PACKAGE DIAGRAM OUTLINES

FLATPACKS (Continued)

68 LEAD QUAD FLATPACK (FINE PITCH)

L~ INDEX CORNER

T T
T —

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

DWG 2 F68-2
Z OF LDS (N) 68
SYMBOL MIN | MAX
A 064 | .084
Al 054 | .070
b .008 | .013
C .0045 | .008
D/E 860 | 1.100
D1 /E1 460 | .500
D2/E2 400 REF
e .025 BSC
L 200 | .300
ND /NE 17
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PACKAGE DIAGRAM OUTLINES

CERPACKS
16—28 LEAD CERPACK

—{f=b —~ (== - =—a
NMAONODAONRNNONMNA
L
N
E1 E
1
]
L
Il
K —o Eja— —el Sl C —o{fa—

NOTES:
1. ALL DIMENSION ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

DWG # E16—1 E20-1 £24~—1 E28-1 E£28—-2
# OF LDS (N) 16 20 24 28 28

SYMBOL MIN | MAX § MIN | MAX ] MIN | MAX | MIN | MAX | MIN | MAX
A .065 ] .085] .045 | .092 ] .045 | .090 | .045 | .115 ] .045| .090
b 015 .019 ] .05 | .019 | .015 | .019 ] .015 | .018 | .015.| .019
C .0045| .006 |.0045| .006 |.0045| .006 ].0045| .006 ].0045| .006
D .370 | .430 - .540 — .640 - .740 - 740
E .245 | .285 ] .245 | .300 ] .300 | .420 | .460 | .520 ] .340 | .380
E1 - .305 - .308 - .440 = .550 - .400
e .050 BSC .050 BSC .050 BSC .050 BSC .050 BSC
K .008 | .015 ] .008 | .015 ] .008 | .015] .008 | .015 | .008 | .015
L .250 | .370 ] .250 | .370 ) .250 | .370} .250 | .370 ] .250 | .370
Q .026 | .040 ] .026 | .040 ] .026 | .040 | .026 | .045 ] .026 | .045
S - .045 - .045 - .045 - .045 - .045
S1 .005 - .005 - .005 = 000 - .005 -
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PACKAGE DIAGRAM OUTLINES

CERPACKS (Continued)

48-56 LEAD CERPACK (.025” LEAD PITCH)

5 T s o

T

L

48 N 25 L—1
E T

Iy

L

L

+-a

—=| j— A

NOTES: (UNLESS OTHERWISE SPECIFIED)
1. ALL DIMENSIONS ARE IN INCHES.
BSC — BASIC LEAD SPACING BETWEEN CENTERS.

2.
3. SYMBOL "N” REPRESENTS THE NUMBER OF LEADS.
4.

THIS DWG REPRESENTS A 48 LEAD CERPACK.

DWG_# £48—1 ___E56-1
# OF LDS (N) 48 56
SYMBOL MIN [ MAX | MIN | MAX
.065 |.086 |.065 {.086
.008 [.013 |.008 |.013
.0045 | .006 }.0045].006
.614 |.626 |.713 |.727
.370 |.390 | .370 |.390
.025 BSC .025 BSC
.003 [.007 J.003 |.007
.312 .[.405 }.312 |.405
.035 1.045 ].035 ;.045
— 1.045] — 1.045
.005 | — -1.005 | -
.995 11.2001.995 {1.200

—[Dnlol—|X|o|mo|o|oi>

4.3
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS

f— D1 —]

h X 45°' Bz——| —=| D2

3 PL

1Ty
NNVIE
.— Egiﬁ -

e

SR

. L3
NOTES: o Eza {
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS. = ‘ —-J l;:jf
‘ B3

20—-48 LEAD LCC (SQUARE)

BWG # [50-2 T28-1 T24—1 | L48-1

Z OF_LDS (N) 20 28 34 48
SYMBOL | MIN ] MAX | MIN | MAX | MIN | MAX | MIN | MAX
A 064 | .100 | .064 |.100 | .064 | .120 | .055 | .120
Al .054 | .066 | .050 |.088 | .054 | .088 | .045 |.090
B1 022 |.028 | .022 |.028 |.022 |.028 | .017 |.023
B2 072 REF | .072 REF_| .072 REF | .072 REF
B3 .006 |.022 | .006 |.022 |.006 |.022 |.006 [.022
D/E 342 | .358 | .442 | .460 | .640 | .660 | .554 | .572
b1 /€1 200 BSC | .300 BSC | .500 BSC | .440 BSC
D2/E2 100 BSC 150 BSC | .250 BSC | .220 BSC
D3/E3 — [.358 | — [.460 | — [.560 |.500 [.535
e 050 BSC | .050 BSC | .050 BSC | .040 BSC
el 015 ] - |.015] — [.0156] - |.0156] -
h .040 REF 040 REF 040 REF | .012 RADIUS
J .020 REF 020 REF 020 REF_| .020 REF
L .045 [.055 | .045 |.055 | .045 |.055 |.033 |.047
K] .045 |.055 | .045 |.055 |.045 |.055 |.033 |.047
2 077 |.093 |.077 [.093 |.077 |.093 |.077 |.093
3 .003 | .015 | .003 | .015 | .003 | .015 |.003 | .015
ND /NE 5 7 11 12
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS (Continued)

52—68 LEAD LCC (SQUARE)

DWG _# 1521 [52-2 168-2 [68—1
# OF_LDS (N 52 52 68 68
SYMBOL | MIN ] MAX | MIN ] MAX | MIN | MAX | MIN | MAX
A -061 | .087 | .082 | .120 | .082 |.120 |.065 | .120
Al 051 |.077 | .072 |.088 |.072 |.088 | .055 |.075
B .022 | .028 | .022 |.028 |.022 |.028 |.008 | .014
B2 072 REF 072 REF_| .072 REF 072 REF
B3 .006 [.022 | .006 |.022 |.006 |.022 | .006 |.022
D/E 739 | .761 | .739 | .761 | .938 |.962 | .554 | .566
D1 /E1 600 BSC | .600 BSC | .800 BSC | .400 BSC
D2/E2 .300 BSC | .300 BSC | .400 BSC | .200 BSC
D3/E3 — [ .661 | - [.661 | — [.862 | — [.535
€ .050 BSC | .050 BSC | .050 BSC | .025 BSC
el 05 ] — |05 — |.016] - |.0156] —
h .040 REF 040 REF .040 REF .040 REF
J 020 REF 020 REF .020 REF .020 REF
C .045 [.055 | .045 |.055 | .045 [.055 | .045 [.055
0 .045 | .055 | .045 |.055 |.045 |.055 | .045 |.055
2 077 |.093 | .075 |.093 |.075 |.095 |.077 |.093
L3 .003 [.015 | .003 |.075 |.003 [.015 |.003 | .015
ND /NE 13 13 17 17

4.3
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS (Continued)
h X 45 D1

L S
%@@ LB, &E ‘
==yl ! IR
J@ — AA; Kffof:

NOTES: - | 3
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. %’_‘f .
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS. :

Nl

20-32 LEAD LcC (RECTANGULAR) , 33-’| I“
DWG # L20-1 L22-1 L24—1 L28~-2 1L32-1

&£ OF LDS (N) 20 22 24 28 32

SYMBOL MIN | MAX MIN | MAX MIN | MAX MIN | MAX MIN | MAX

A .060 |.075 | .064 | .100 | .064 | .120 ] .060 | .120 | .060 | .120

Al .050 |.065 ] .054 |.063 | .054 | .066 | .050 |.088 | .050 |[.088

B1 .022 |.028 | .022 |.028 |.022 |.028 ].022 |.028 |.022 |.028

B2 .072 REF - .072 REF .072 REF .072 REF .072 REF

B3 .006 |.022 |.006 |.022 | .006 |.022 }.006 |.022 |.006 |.022

D .284 | .296 | .284 | .296 | .292 | .308 | .342 | .358 | .442 | .458

D1 .150 BSC .150 BSC .200 BSC .200 BSC .300 BSC

D2 .075 BSC .075 BSC 100 BSC 100 BSC 150 BSC

D3 - .280 - .280 .308 - .358 - .458

E .420 | .435 | .480 | .496 .392 .408 | .540 | .560 ]| .540 | .560

E1 .250 BSC .300 BSC .300 BSC 400 BSC .400 BSC

E2 125 BSC .150 BSC .150 BSC .200 BSC .200 BSC

E3 - [410] - [480 | - [.408] - [.558 | — [.558

e .050 BSC .050 BSC .050 BSC .050 BSC .050 BSC

el 05 — Joi5] — JT.oi5] — T.oi5] = J.015 ] =

h .040 REF .012 RADIUS .025 REF .040 REF .040 REF

J .020 REF .012 RADIUS .015 REF .020 REF .020 REF

L .045 | .055 | .039 | .051 ] .040 | .050 | .045 |.055 | .045 |.055

L1 .045 | .055 | .039 | .051 | .040 | .050 | .045 |.055 | .045 |.055

L2 .080 |.095 |.083 |.097 | .077 |.093 }|.077 |.093 | .077 |.093

L3 .003 | .015 | .003 | .015 | .003 |{.015 |.003 | .015 |.003 | .015
ND 4 4 5 5 7
NE [¢] 7 7 9 g

43 13



PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS

68 PIN PGA (CAVITY UP)

b —

>

BOTTOM VIEW —¢B1 TOP_ VIEW
123 45678/ 101 u .
L OEEEEEEE®
KIQ@OEOOOOE®E
JROIO] OO
HOO 2010,
OO | | L I
FHOO—— + —&& o &
B | 0]0,
IKOIO; @@
clOe® 0]0]
BlDOOOOO®®OOO®® |
A OOEEOEEEO® § | Pl
| i
D1 PIN 1 ID
D - '
Q L 1
: sl H
: SEATING PLANE | }
I —-IL-—¢B ——4 =
DWG_# G68—1. :
# OF PINS (N) - - 68 ) NOTES
SYMBOL _MIN_ | MAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
A~ | .070 | 145 | - . SPECIFIED. @ -~
9B 016 | .020 ]-* 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
#B1 - .080-. 3. 'SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE.
982 040 | .060 "4, -SYMBOL "N” REPRESENTS THE NUMBER OF PINS
D/E | 1.140 | 1.180 ' 5. CHAMFERED CORNERS ARE IDT'S OPTION..
D1/E1 1.000 BSC ‘ S :
e | 100 BSC
L 120 | 140
M ‘ 11
Q .040 | .060

43 14



PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

68 PIN PGA (SMALL OUTLINE — CAVITY UP)

'H ‘
1IN

BOTTOM VIEW — ¢B1 TOP VIEW
1.2 3 456 7 8/9 101
L[ CEEEOCEE®
KIO@OOE®OEEO®E
OO 0]0;
H( @ ®©@
9100 0]0] ]
OO— + —eot o ¢
E®O@ @@
II0]0; 0]0]
cl@@. @O
HOIOIOI0I0INI0I0I0I0IC
Al QOEOE®EEOO® ~
| T
D1 PIN-1-ID
D .
Q 1
s
SEATING PLANE
. ALae ~fel-
DWGC # G68—a
OF PINS (N) 68 NOTES: ) ) L :
SYMBOL MIN MAX . 1. ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE
A 070 | .145 SPECIFIED.
7B 016 | .020- 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
281 040 | .080 3. SYMBOL "M” REPRESENTS THE PGA MATRIX .SIZE.
982 040 | 080 4, SYMBOL "N" REPRESENTS THE NUMBER OF PINS
D/E 1.080 | 1.135 5. CHAMFERED CORNERS ARE IDT'S OPTION o
D1/E1 1.000 BSC i
e 100 BSC
L 120 | .140
M 11
Q 040 | .060

43
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

68 PIN PGA (CAVITY DOWN)

‘ BOTTOM VIEW —¢B1 TOP VIEW
1.2 3 45 6 7 8/9 101 .
Ll @eOEOGEE®
KIO@OEO®OEO®OE®
IOE 0]0,
H OO @@
J0]0; ®O ] N
P - @t e T
E@® o]0,
IOIO] 0l0,
J0]0; o]0,
:HOIOIO0I0I0I0I0I0I0I0)
Al OEEEOOOE® A
i 1
D1 PIN 1 ID
b {
at | - | A
SEATING PLANE = =3 !
c ‘J I‘ I
LA *
oB2 | B el
_DWe # G68—2
[Z OF PINS (N) 68 NOTES:
SYMBOL MIN i MAX 1. "ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE
A 077 | .095 SPECIFIED.
9B 016 | .020 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
?B1 060 | .080 3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE.
282 040 | 080 4, SYMBOL "N" REPRESENTS THE NUMBER OF PINS
D/t 1088 11122 5. CHAMFERED CORNERS ARE IDT'S OPTION.
D1 /E1 1.000 BSC
e 100 BSC
L 120 | 140
M 11
Q1 025 | .060

4.3 16



PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

144 PIN PGA (CAVITY UP — R3001)

BOTTOM VIEW #B1 TOP_VIEW

1 2 3 4 5 6 7 8 9 10/11 1213 14 15
ROOEOEEOECOEOCOEEOD
JloJolololololollololololelolo,
NEEEEEEEDEEEEEEE
MEEE 0]0J0,
11010]0) 0]0JO,
K@OE 0J0J0)
Niololo; OO, .
HEEE [ 0]0]0) +
J[ojolo OO
FITO) extrRA PIN (LA
s@@@@/ 0]0]0)
Jlololo; 0]010)
Jlolololololelololelolololelolo)
Jlololololelolololololololololo;
Nzlolololelololololololololo:: A

DI1 PIN 1 ID—/
D
_L Q

SEATING PLANE ! ! i

?_jﬂL 4L¢a w

DWG # G144—2
# OF PINS (N) 145
SYMBOL MIN_ | MAX
A .082 125 NOTES:
#B .016 | .020 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
#B1 .060 | .080 SPECIFIED.
9B2 .040 | .060 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
D/E 1.559 | 1.590 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
D1 /E1 1.400 BSC 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
e 700 BSC 5. CHAMFERED CORNERS ARE IDT'S OPTION.
L 120 | 140 6. EXTRA PIN (D—4) ELECTRICALLY CONNECTED TO D-3.
M 15
Q .040 [ .060

4.3 17



PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

208 PIN PGA (CAVITY DOWN)
BOTTOM VIEW

12345678 91011121314151617

i TOP_VIEW

POWOOMMO T XCZITZDODW A

(2()(2)()
0,000

_1._

00,0,00000000, T
00,0,00.00,00000.¢
0000000000,
EEEE@EEEEE()
() (2)(e)

0.0,

()

(2

O,
000,
0.0,
@@
(2
00
000,

ééé E1E —+—
0000
0000
O 0000,
0000000000000,
EOEE®@EE®EE((()
0.0/000 ' o
00000, | .

83

1 PIN 1 ID

SEATING PLANE

i
i

TTTTITITITE

e

DWG # G208—2
ZOF PINS (N) 208
SYMBOL MIN | MAX
A 070 | .145
9B .016 | .020
#B1 — 080
982 040 | .060
D/E 1.732 | 1.780
D1 /E1 1.600 BSC
e 100 BSC
L 120 | .140
M 17
Q1 025 | .060

L | J | Ao
l ¢82-H~ | e

NOTES:
1. ALL DIMENSIONS ARE
SPECIFIED.

BSC — BASIC LEAD SPACING BETWEEN CENTERS.
SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE.
SYMBOL "N" REPRESENTS THE NUMBER OF PINS
CHAMFERED CORNERS ARE IDT'S OPTION.

Ok

IN INCHES, UNLESS OTHERWISE

43
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES

16—32 LEAD PLASTIC DIP (300 MIL)

————————

N |
I

D E1 E

l:ll""l.r“ﬂ.r""\.r“"\.r"ﬁ.r'"'\."'"\J;*L

& i 4

* | —_::—;\—SEATING PLANE ] .

DeF AFbm , L

NOTES:
1. ALL DIMENSIONS ARE [N INCHES, UNLESS OTHERWISE SPECIFIED.
2. D & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

DWG_# P16=1 P22-1 pP28—-2 __P32-2
# OF LDS (N) 16 22 28 32

SYMBOLS MIN MAX MIN MAX MIN- MAX MIN MAX

A .140 165 .145 165 .145 .180 145 .180

Al .015 .035 .015 .035 .015 | .030 .015 .030

b .015 .022. .015 .022 .015 .022 .016 .022

b1 .050 .070 .050 .065 .045 .065 .045 .060

C .008 012 .008 012 .008 .015 .008 ' | .015

D .745 .760 1.050 1.060 1.345 | 1.375 ] 1.545 | 1.585

E .300 .325 .500 .320 .300 .325 .300 525

E1 247 .260 .240 .270 .270 .295 275 .295

€ .090 .110 .080 110 .090 110 .090 110

eA .310 .370 310 370 .310 .400 .210 .400

L 120 .150 120 .150 120 150 120 .150

o 0’ 15° 0 15° 0 15° 0 15°

S .015 .035 .020 .040 .020 .042 .020 .060

Qt .050 .070 .055 .075 .055 .065 .055 .065
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES (Continued)

18—24 LEAD PLASTIC DIP (300 MIL — FULL LEAD)

.-"L;r"\n.-rhu-n-‘rrh.-n—s.-"‘-,—ﬂqr-m_—*r

D E1 E

"u"‘ﬂ.l""u""u""\.r"ﬂ.r‘"u"ﬁ.r"‘u“—L

! B !

f o ' —r}-_LA SEATING PLANE
- | Al
el s =

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. D & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

DWG _# P18—1 P20-1 P24—1
# OF LDS (N) 18 20 24

SYMBOLS MIN MAX MIN MAX MIN MAX

A .140 169 145 160 145 169

Al .015 .035 .015 .035 .015 .035

b .015 .020 .015 .020 .015 .020

b1 .050 .070 .050 .070 .0580 .065

C .008 012 .008 .012 .008 012

D .885 .910 1.022 1.0401 1.240 | 1.255

E .300 .325 .300 925 .500 .520

El .247 .260 .240 .280 .250 .275

e .090 110 .090 110 .090 110

eA .310 .370 .310 .370 310 .370

L 120 150 120 150 .120 .150

x 0 15° 0 15° 0 15°

S .040 .060 .025 .070 .055 .075

o] 020 070 .055 075 055 070
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES (Continued)

28 & 32 LEAD PLASTIC DIP (400 MIL)

P I S ST , B, S, oy e oy o e
D o 0 £l E

T T P g

é1 ) *
* - | —_—’—L—-/;-SEATING PLANE .
NI
T——— e ‘4— —.“<—b — eA  jwm—
NOTES:

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. D & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

P28—3 P32—23
|__W# OF LEADS (N) 28 32

SYMBOLS MIN_| MAX | _MIN_] MAX
7y — 1 .210 — 1.200

Al 1 .015 — | .015 =

b 014 | 022 | .014 [.022

b1 .045 | .065 | .045 |.065

C .009 | .015 | .009 |.015
D 1.380 | 1.420 | 1.610 | 1.620

E 390 | 425 | .390 | .425

E1 340 |.390 | .340 |.390

e 100 BSC 100 BSC

eA .400_BSC 400 BSC

L 115 [ 160 | 115 [ .160

o 0 | 15° 0" [ 15°

S 040 | .070 | .040 [ .070

Qi 060 | .090 | .060 | .090
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES (Continued)

24—48 LEAD PLASTIC DIP (600 MIL)

D

D

e e Ny Ny e ey e Ny e oy Ny

_T

—Db1

&

A : :
1 , —L 'SEATING PLANE
L , ] } C
. | _ Al , \
o 1
: -——-l (5] I—— —.-”-4—[) ——] eA I-<—
NOTES:
1. ALL DIMENSIONS ARE IN.INCHES, UNLESS OTHERWISE SPECIFIED.
2. D & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
P24—2 P28—1 P21 “P40—1 P48—1
7 OF Lé%OS (N) 24 28 32 40 48
~ SYMBOLS MIN | MAX | _MIN | MAX | MIN ]| MAX MIN MAX | MIN MAX
1601185 1 .160 [ .185 1 .170 1 .190 | .160 [ 185 | .170 1 .200
Al .015_|.035 | .015 | .035 [.015 | .050 | .015 | .035 | .015 | .035
b .015_[.020 | .015 | .020 | .016_ | .020 | .015 | .020 | .015 [ .020
b1 .050 | .065 | .050 | .065 |} .045 | .055 | .050 | .065 | .050 | .065
C .008_|.012 | .008 | .012 [.008 | .012 | .008 | .012 | .008 | .012
D 1.240 | 1.260 | 1.420 | 1.460 | 1.645 | 1.655 | 2.050 | 2.070 | 2.420 | 2.450
E 600 | .620 | .600 | .620 | .600 | .625 | .600 | .620 | .600 | .620
E1 .530 | .550 | .530 | .550 | .530 | .550 | .530 | .550 | .530 | .560
e .090_ [ .110_| .090 | 110 [ .090 | .110 | .080 | 110 ] .080 [ .110
eA 610 | .670 | .610 | .670 | .610 | .670 | .610 | .670 | .610 | .670
L 120 | 150 [ 120 | .150 | .125 | 135 | .120 | 150 | 120 | .150
o 0° 15° 0 15° 0 15° 0 15° 0 15°
S .060_ | .080 | .055 | .080 |} .070 | .08B0 | .070 | .085 | .060 | .075
Q1 060 | 080 | 060 | .080 | .065 | .075 1 060 | .080 | .060 | 080
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES (Continued)

64 LEAD PLASTIC DIP (900 MIL)

L S, U W ey oy ne

D 1 BT E

+ ma il
* | _*_{_LA SEATING PLANE

. | | . ,A1, , ) L’
e e T

NOTES: : '
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.’
2. D & E1 DO NOT INCLUDE -MOLD FLASH OR PROTRUSIONS.

DWG # - Pb4—1
# OF LEADS (N) 64 .
SYMBOLS MIN MAX
A ] 180 .230
Al .015 .040
b -.015 .020
b1 .050 .065
C ' .008 .012
D~ 3.200 3.220
E .900 .925
El .780 .810
e .090 110
eA .910 1.000
L 120 150
o 0 15°
S : .045 .065
Q. .080 .090
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC

—-!-—s
LARRARER o

mwjﬁ_&l_HHHHHH
D

!

!
=8

_LA

Al ] I
SEATING PLANE

ES:

ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
SPECIFIED.

BSC — BASIC LEAD SPACING BETWEEN CENTERS.

D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS
AND TO BE MEASURED FROM THE BOTTOM OF PKG.
FORMED LEADS SHALL BE PLANAR WITH RESPECT TO
ONE ANOTHER WITHIN .004” AT THE SEATING PLANE.

’ H
hX4‘5\

]
I
[R Sl

16-24 LEAD SMALL OUTLINE (GULL WING - JEDEC)

DWG # S016—1 S018—1 S020-2 S024-2
# oF Lbs (N)] 16 (.300) | 18 (.300) 20 (.300") | 24 (.3007)
SYMBOL | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A .095 |.1043 | .095 |.1043 | .095 |.1043 | .095 |.1043
A1 .005 {.0118 | .005 |.0118 | .005 |.0118 | .005 |.0118
B .014 |.020 | .014 |.020 | .014 |.020 | .014 |.020
c .0091 {.0125 | .0091|.0125 |.0091 0125 |.0091].0125

D 403 | 413 | 447 |.462 | .497 | .51 | .600].614

e .050 BSC .050 BSC .050 BSC .050 BSC

E 292 |.2992 | .292 |.2992 | .292 |2992 | .292 |.2992

h .010 | .020 | .010 | .020 | .010 {.020 | .010 | .020
H 400 | .419 | .400 | .419 | .400 |.419 | .400] .419

L .018 |.045 | .018 |.045 | .018 |.045 | .018 | .045

a 0 8 o | & o 8’ o | &
S .023 |.035 | .023 {.035 |.023 |.035 | .023|.035
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

~j s

LARARARAAR

N

2.
3.
4

PIN 1jlewg TEELE

D

&

il nIwlw il
—{f=—8 A

RS

1
SEATING PLANE ]

28 LEAD SMALL OUTLING (GULL WING — JEDEC)

NOTES:
ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
SPECIFIED.

BSC — BASIC LEAD SPACING BETWEEN CENTERS.

D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS
AND TO BE MEASURED FROM THE BOTTOM OF THE PKG.
FORMED LEADS SHALL BE PLANAR WITH RESPECT TO
ONE ANOTHER WITHIN .004” AT THE SEATING PLANE.

hx45\

m

£
S

DWG # S028-2 S028-3
4 oF LDS (N)| 28 (.300") | 28 (.330")
SYMBOL MIN | MAX | MIN | MAX
A 095 |.1043] 110 | .120

Al .005 |.0118 ] .005 | .014

B .014 | .020 | .014 | .019
C .0091 | .0125 | .006 | .010

D 700 | 712 | .718 |.728

e .050 BSC .050 BSC
E 292 |.29921.340 | .350
h .010 | .020 | .012 | .020

H 400 | .419 | .462 |.478
L .018 | .045 | .028 | .045

o 0 8 0 8

S .023 | .035 | .023 | .035

s~

-
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

—f f=—S

.ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

Sh T

D

—={|=—8

NOTES:

i

' Al ] I
SEATING PLANE

1. ALL DIMENSIONS ARE IN MILLIMETERS, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
3. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS AND TO BE
MEASURED FROM THE BOTTOM OF THE PACKAGE. .
4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO ONE ANOTHER
WITHIN .004" AT THE SEATING PLANE,

16—-24 LEAD SSOP (EIAJ — 1.27 LEAD PITCH)

DWG # S016-6 S020-6 S024-6
# OF LDS (N) 16 20 24

SYMBOLS MIN | MAX | MIN | MAX | MIN MAX
A 1.70] 2.10 | 1.75 | 210 | 1.75 | 2.10
Al .08 - .05 TYP .05 TYP
B 35 | .45 .30 .50 .30 .50
C A2 .18 15 .25 15 .25
D 10.10110.30112.20 1 12.80 1 14.70 | 15.30
E 5.00] 5.60 | 5.20 | 5,60 | 5.20 | 5.60
e 1.27 BSC 1.27 BSC 1.27 BSC
H 7.60] 8.00 ) 7.62 | 810 | 7.62 | 8.10
L .65 | .85 .25 - .25 -
o 12 REF 0 8’ 0 8

-

43
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

—— l‘—s
nnononnnaononoan NOTES:
N 1. ALL DIMENSIONS ARE IN INCHES,

UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN
CENTERS. - o
1 e 3. DI & E1 DO NOT INCLUDE MOLD FLASH
| OR PROTRUSION AND TO BE MEASURED
: FROM THE BOTTOM OF THE PKG.
4. FORMED LEADS SHALL BE PLANAR WITH
RESPECT TO ONE ANOTHER WITHIN .004"

°
guoud ogoggtn AT THE SEATING PLANE
PIN 1 S —i e -

—»=! la—B (OPTIONAL) : h X 45°

]

_*_A‘ A . =N = ,

Wﬁﬁ%ﬁﬁ# SEATING PLANE Q/ NS c
"'l |<—B1 .025 MIN

[ [ i

20—32 LEAD SMALL OUTLINE (J—BEND, 300 MIL)

DWG # S020—-1 S024—4 S024—8 S028—5 S032—2
# OF (DS (N) 20 24 24 28 32
SYMBOLS MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A 120 | 140 | 130 | 148 | 120 | 140 | 120 | 140 | .130 | .148
Al 078 | .095 | .082 | .095 | .078 | .091 | .078 | .095 | .082 | .095
B - = 026 | .032 - = - = 026 | .032
B 014 | .020 | .015 | .020 | .014 | .019 | .014 | .020 | .016 | .020
C 008 | .013 | .007 | .0i1 | .0091 | .0125| .008 | .013 | .008 | .013
D1 500 | .512 | .620 | .630 | .602 | .612 | .700 | .712 | .820 | .830
3 335 | .347 | .335 | .345 | .335 | .347 | .335 | .347 | .330 | .340
El 292 | .300 | .295 | .305 | .292 | .299 | .292 | .300 | .295 | .305
E2 262 | .272 | .260 | .280 | .262 | .272 | .262 | .272 | .260 | .275
e 050 BSC 050 BSC 050 BSC 050 BSC -050 BSC
h 010 | .020 | .010 | .020 | .010 | .016 | .012 | .020 | .012 | .020
S 023 | .035 | .032 | .043 | .032 | .043 | .023 | .035 | .032 | .043
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

48 & 56 LEAD SSOP (JEDEC)

b"““ 6_1“[~ PIN 1
EREERELEEE Hﬁﬂﬁﬁﬁﬁﬁ
O

NOTES:

1. ALL DIMENSIONS ARE IN INCHES, UNLESS
OTHERWISE SPECIFIED.

2. BSC — BASIC LEAD SPACING BETWEEN
CENTERS.

3. D & E DO NOT INCLUDE MOLD FLASH OR
PROTRUSIONS.

4, FORMED LEADS SHALL BE PLANAR WITH
RESPECT TO ONE ANOTHER WITHIN .004"
AT THE SEATING PLANE.

—~h x 45°

M Ay ILJT_T

E ' (OPTIONAL)
N J/
o

SEATING PLANE] - l—— L

DWG # S048-1 S056—1
4 OF LDS (N) 48 (.300") 56 (.300")
SYMBOL MIN MAX MIN MAX
A .095 110 ~.095 110
Al .008 016 .008 .016
b .008 012 .008 .012
c .005 .009 .005 .009
D .620 .630 .720 730
E 291 .299 291 | .299
e .025 BSC .025 BSC
H .395 420 .395 .420
h .015 .025 015 .025
L .020 .040 .020 .040
a 0’ 8 0" 8
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

_.!__s
Eﬂﬁﬁﬁﬁjﬁﬁﬁ

=

=8 A:’]‘ o —-lL |

SEATING PLANE

ﬂﬂg T
ol | h x 45' | —-—I;—-_I
; =5

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS, UNLESS OTHERWISE
SPECIFIED.

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

3. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS
AND TO BE MEASURED FROM THE BOTTOM OF THE PKG.

4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO
ONE ANOTHER WITHIN .10mm AT THE SEATING PLANE.

20 & 24 LEAD SSOP (EIAJ — .85 LEAD PITCH)

DWG # S020-—7 S024-7
# OF LDS (N) 20 24

SYMBOLS MIN [ MAX | MIN MAX
1.73 11,99 | 1.73 { 1.99
.05 .21 .05 .21

.25 .38 .25 .38
A3 .22 A3 .22
7.07 | 7.33 | 8.07 | 8.33
5.20 | 5.38 | 5.20 | 5.38
.65 BSC .65 BSC
7.65 | 7.90 | 7.65 | 7.90
.55 .95 .58 .95
0 8’ 0 8°

R|iT|o |m|o|o|o|Z|>
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PACKAGE DIAGRAM OUTLINES

PLASTIC QUAD FLATPACKS (Continued)

80—208 LEAD SQUARE PLASTIC QUAD FLATPACK (EIAJ)

D
D1
ZD ‘ D3 —=
~ A —
NOnAAAAAAAR
[ — -
E——‘
rr] ar—
—rr] T
[ I
E E3 E1
| — _i_ 8
| — e
 — | ]
[ | | —

NOTES:

.

1. ALL DIMENSIONS ARE IN METRIC, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

3, D1 & E1 DO NOT INCLUDE MOLD PROTRUSION.
4. ND & NE REPRESENT NUMBERS OF LEADS IN D & E DIRECTIONS RESPECTIVELY.

PQI44—2

PQI60—2

PQ208-2

DWG # PQBO—1
# OF LDS (N) 80 144 160 208
SYMBOLS MIN | MAX | MIN T MAX T MIN | MAX | MIN [ MAX
A — | 2.45] 3.45 | 4.07 | 3.45 | 4.07 | 3.45 | 4.07
Al - .25 | .25 — .25 - .25 -
A2 1.75 | 2.25 | 318 [ 3.65] 318 [ 3.65] 3.18 | 3.65
c A3 [ 20| a3 [ 20 a3 201 1371 20}
D/E 16.95 | 17.45| 31.80 | 32.00] 31.80] 32.00] 31.80] 32.00]
-~ D1/E1 13.90[ 14.10 [ 27.90] 28.10] 27.90] 28.10[ 27.90] 28.10
D3/E3 12.35 REF | 22.75 REF | 25.35 REF_| 25.50 REF
L 65 ] 95| 65 95| 65 ] .95 | .65 ] .95
ND /NE 20/20 36/36 40/40 - 52/52
P .65 BSC 65 BSC .65 BSC .50 BSC.
W 22 [ 35 ] 22 ] 35 ] 221 35 ] 2271 .35
ZD /7E .82 2.62 1.32 1.25

ALLOWABLE PROTRUSION IS .254 PER SIDE.
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30



PACKAGE DIAGRAM OUTLINES

PLASTIC LEADED CHIP CARRIERS

20—84 LEAD PLCC (SQUARE)

45" x .045 PIN 1

_\ [‘lﬁ[‘lzf i B B
: :
0 ‘ : B e
q -4 5
O : : 1
[ 1
O i

NOTES:

U=

D

_ \\ M
|3 OO0 | oo — 1
—t

B

\\

i
oz

4
1

D3/E3

1
Ly

D2/E2

C1

HEATSINK OPTIONAL ON J84 1

ANOTHER WITHIN .004" AT THE SEATING PLANE.

o

RESPECTIVELY.
6. D1 & E1 SHOULD BE MEASURED FROM THE BOTTOM OF THE PKG.

ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED
BSC — BASIC LEAD SPACING BETWEEN CENTERS
D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

FORMED LEADS SHALL BE PLANAR WITH RESPECT .TO ONE

ND & NE REPRESENT NUMBER OF LEADS IN D & E DIRECTIONS

DWG # J20—1 J28—1 J44—1 J52—1 J68—1 J84—1
# OF LDS 20 28 . 44 52 68 84
SYMBOL | MIN [MAX] MIN | MAX] MIN | MAXT MIN | MAX] MIN.[ MAX] MIN | MAX
A .165(.180].165|.180].165].180}.165|.180}.165].180].165 | .180
Al ].095[.115].095|.115].095(.115].095(.115].095]|.115].095 | .115
B .0261.032].026].032).026|.032].026|.032}.026|.032] .026 | .032
b1 .013].021].013(.021].013}.021].013].021}.013].021].013 |.021
C .020].040].020(.040].020|.040}.020].040§.020|.040] .020 | .040
C1 .008}.012].008(.012].008].012}.008}.012}.008|.012}.008 |.012
D .385(.395].485|.495].685{.695].785|.795}.985|.995]1.185| 1.195
D1 .350].356].450|.456].650(.656].750(.756}.950|.9561.150 | 1.156
D2/E2 .290].330].390(.430].590].630].690|.730}.890[.930]1.090| 1,130
D3/E3 .200 REF].300 REF].500 REF|.600 REF|.800 REF| 1.000 REF
E .385].395].485|.495|.685(.695].785{.795].985|.995]1.185| 1,195
E1 .350/.356].450|.456}.650{.656].750{.756].950|.956]1.150|1.156
€ .050 BSC].050 BSC}.050 BSC|].050 BSC].050 BSC}.050 BSC
ND/NE S 7 11 13 17 21

/]—SEATING PLANE
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PACKAGE DIAGRAM OUTLINES

PLASTIC LEADED CHIP CARRIERS (Continued)
18—-32 LEAD PLCC (RECTANGULAR)

;PIN 1

45" X .045

1

y
lllnnnnnnm

u]
o
a]
E3 ]
(NE) + el E |
]
o
LSS W0 €6 g 0y |
D3 (ND) c2 |-—
D1
0 OPTIONAL FEATURE
! ' ADHESIVE PEDESTAL
(32 LD ONLY)
SEATING PLANE
I ]
fe—— D2 —~
DWG # J18—1 J32-1
# OF LDS 18 32 NOTES:
SYMBOL MIN | MAX ] MIN | MAX 1. ALL .DIMENSIONS ARE IN INCHES, UNLESS
A 1201 140 120 .140 OTHERWISE SPECIFIED.
o 5751 095 1 0751 095 2, ggﬁTERg.ASIC LEAD SPACING BETWEEN -
B .026 | .032] .026 | .032 3. D & E DO NOT INCLUDE MOLD FLASH OR'
- PROTRUSIONS.
b1 013] .021] .015| .02 4 FORMED LEADS SHALL BE PLANAR WITH
c .015| .040| .015| .040 RESPECT TO ONE ANOTHER WITHIN .004"
AT THE SEATING PLANE.
c 008 | 012f 008] .012] = 5 Np & NE REPRESENT NUMBERS OF LEADS IN
c2 - - | .005] .015 D & E DIRECTIONS RESPECTIVELY.
6. D1 & E1 SHOULD BE MEASURED FROM THE
D 320 | 335 | 485 | 495 | BOTTOM OF THE PACKAGE.
D1 .289 | .293 | .449 | .453
D2 225 | .265 | .390 | .430
D3 .150 REF | .300 REF
E .520 | .535 | .585 | .595
E1 489 |..493 | .549 | .553
E2 422 | .465] .490 | .530
E3 .200 REF | .400 REF
e .050 BSC | .050 BSC
ND /NE 4 /5 7/9
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DOUBLE DENSITY STANDARD 5V LOGIC PRODUCTS

The demand for higher integration and higher speed con-
tinues to push the need for high-performance, high-density
logic families. IDT has recently introduced a new series of
extra-quiet, high-performance, 16-, 18-, and 20-bit logic func-
tions. This exciting new Double Density family offers users
significantboard area savings, power savings, higher speeds,
excellent guaranteed low noise characteristics, and guaran-
teed low output skew. The Double Density tamily is the pre-
miere octal upgrade and is considered the high-speed, low-
noise replacement for all existing CMOS and BiCMOS wide
bus width products. Because of increased system bus widths,
these bus and backplane drivers represent the next logical
step in system integration.

To better accomodate various design applications, two
output drive options are available.

64mA, High Drive Outputs

The first configuration, designated 54/74FCT16XXXT, is
intended to act as a direct replacement for two high-drive octal
devices. These TTL-compatible, high drive (loH=-32mA and
loL = 64mA) functions were designed for use in bus and
backplane applications where heavy DC loads or termination
may exist. These high drive devices meet or exceed all
competitive BICMOS double-wide and IDT's octal FCT-T DC
specifications.

24mA, Balanced Drive Outputs
The second configuration, designated 54/74FCT162XXXT,
has newbalanceddrive outputs (loH=~24mA and loL=24mA)

with on-chip resistors. The combination of high dynamic drive
and reduced DC drive makes these low-noise, balanced drive
parts excellent for use in internal bus or motherboard designs,
where overshoot and undershoot can be a problem.

Both configurations are available in the very small 48- and
56-pin Shrink Small Outline Packages (SSOP) and ceramic
flatpacks. These fine-pitch SSOPs use approximately half the
board area of two standard octal SOICs. All devices have
been designed with flow-through pinouts and output edge rate
control circuitry, providing up to a 70% improvementin ground
bounce characteristics over older FCT octal devices. Pinouts
are compatible with existing CMOS and BiCMOS double-wide
families making system upgrades easy.

IDT's FCT-T double density devices use 40% less dynamic
power, at all operating frequencies, than any advanced
BiCMOS bus interface family, and, unlike their bipolar and
BiCMOS counterparts, do not use any power in high imped-
ance or static states (lccz, lccL, lccH).

These devices are offered in several industry standard
speed grades, FCT-T, FCT-AT, FCT-CT, and FCT-DT. All
speed specifications are consistent with IDT's octal FCT and
low-noise FCT-T devices, and are now guaranteed over an
extended temperature and voltage range.

No other technology or product family offers the performance
advantages that IDT's new Double Density family does. IDT
plans on expanding this family with additional Double Density
functions.

5.0 1







TABLE OF CONTENTS

DOUBLE DENSITY STANDARD 5V LOGIC PRODUCTS
DOUBLE DENSITY WITH HIGH OUTPUT DRIVE

IDT54/74FCT16240T
IDT54/74FCT16244T
IDT54/74FCT16245T
IDT54/74FCT16373T
IDT54/74FCT16374T
IDT54/74FCT16500T
IDT54/74FCT16501T
IDT54/74FCT16543T
IDT54/74FCT16646T
IDT54/74FCT16652T
IDT54/74FCT16952T
IDT54/74FCT16823T
IDT54/74FCT16827T
IDT54/74FCT16841T

16-Bit Inverting Buffer/Ling DIAVET .......c.ocevvvnmirncees ittt snnssssese s ensenssnns
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FAST CMOS 16-BIT

IDT54/74 FCT16240T/AT/CT

BUFFER/LINE DRIVER IDT54/74FCT162240T/AT/CT
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION: ST
« Common features: The - IDT54/74FCT16240T/AT/CT and - IDT54/

- 0.5 MICRON CEMOS™ Technology

— High-speed, low-power CEMOS replacement for
ABT functions

- Typical tsk(o) (Output Skew) < 250ps

— ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)

— 25 mil Center SSOP and Cerpack Packages

— Extended commercial range of -40°C to +85°C

- Veec =5V +10%
Speed grades same as FCT-T Octals

. Features tor FCT16240T/AT/CT:

— High drive outputs (-32mA IcH, 64mA loL)

— Power off disable outputs permit “live insertion”

~ Typical VoLp (Output Ground Bounce) < 1.0V at
Vee =5V, TA=25°C

- Features for FCT162240T/AT/CT:
— Balanced Output Drivers: +24mA (commercial),
+16mA (military)

— Reduced system switching noise

— Typical VoLp (Output Ground Bounce) < 0.6V at
Vee = 5V,TA = 25°C

74FCT162240T/AT/CT 16-bit buffer/line drivers are built
using advanced CEMOS, dual metal CMOS technology. These

- high-speed, low-power devices offer bus/backplane interface

capability withimproved packing density. These d_evices have
a flow-through organization for ease of board layout.  The

. three-state controls are designed to operate these devices in

a Quad-Nibble, Dual-Byte or single 16-bit word mode. All
inputs are designed with hysteresis for improved noise mar-
gin.

The IDT54/74FCT16240T/AT/CT are xdeally suuted for
drivinghighcapacitance loads andlow impedance backplanes.
The output buffers are designed with Power-Off disable capa-
bility to allow "live insertion" of boardswhen used as backplane
drivers. -

- The IDT54/74FCT1 62240T/AT/CT have balanced output
dnve with current limiting resistors. This offers low ground
bounce, minimalundershoot, and controlled output fall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162240T/AT/CT are plug-in replacements
for IDT54/74FCT16240T/AT/CT and 54/74ABT1 6240 for on-

_board mterface applications.

FUNCTIONAL BLOCK DIAGRAM
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IDT54/74FCT16240T/AT/CT,162240T/AT/CT

FAST CMOS 16-BIT BUFFER/LINE DRIVER " MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS
OE [ 1 \/48D25§ GEC——1 L] ——— e
i []2 47 A1 HC————— 2 Ly § — ¥
v |3 46 % 1A2 W ———————13 1) E——
GND [ 4 45 ] aND GND C————— 4 45———————1aND
Wa []5 44 7] 1hs Y e——— s s
s | 8 43;|V1A4 174::;6 L) e——— .V
vee ] 7 42 [ vce Vee T ————— 17 2 — — "1 \Vce
M [ 8 41 [ o ) e — M s
Yo []9 40 [] oA N ——————— o U] S ————— P Y
GND [ 10 3 [7] eNp GND ——————1 10 39 ] GND
&¥s [ M 38[ ] oA () —— ] Se—— Y
s [ 12 SO481 37 [ o 21 /7Y m—— R 1 & . 1§ Sem———— Y.V
1 [T] 13 .86 [ ] sA1 () e— | <[] m— 0
72 |j 14 35 ; 3A2 ) 7] Se— ' 35 3 aA2
GND [T]15 34 []GND  GND——————15 "1 GND
s ] e 33 ] sAs ) S — - ] m— .Y
s [ 17 32 [ ] oA N —— 17 7] ee— T
vec [ 18 31[JVvee . Veel————— 18 31 ) Vee
&[] 10 30 [] 4As P O e — T 30 1 4A1
& [ 20 20 [T 4he Y e ) O —
GND [ 21 28 [ ] GND GND C——————— 2t 28 ——————"1GND
Vs i 22 27 ] +hs Na————————— 2 27 1 4A3
«a d 23 26 [ ] 4A¢ No———— 23 26 1 4As
OF [] 24 25 [ oOF OEC————2 s ——— 10
2541 drw 03 2541drw 04
o8 ViEw Top VIEW




IDT54/74FCT16240T/AT/CT,162240T/AT/CT
FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE(")
Pin Names Description Inputs Outputs
xOE 3-State Output Enable Inputs (Active LOW) xOE XAX xYx
XAX Data Inputs L L H
xYx 3-State Qutputs L H L
2541 tbi 01 X Z
NOTE: 2541 tbl 02
1. H=HIGH Voltage Level
X = Don't Care
L = LOW Voltage Level
Z = High Impedance
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (Ta = +25°C, f = 1.0MHz)
Symbol Rating Commercial Military | Unit Symbol | Parameter(!) Conditions | Typ. | Max. | Unit
VTERM(2)| Terminal Voltage | -0.5t0 +7.0 | -0.5t0 +7.0 | V CIN Input VIN =0V 45 | 6.0 | pF
with Respect to Capacitance
GND Cout | Output Vour=0V | 55 | 80 | pF
VTERM(®)| Terminal Voltage | -0.5to Vcc | -0.5to Vo | V Capacitance
g‘,{lhDHQSP ect to NOTE: 2541 Ink 04
1. This parameter is measured at characterization but not tested.
Ta Operating —40t0+85 | -55t0+125 | °C
Temperature
TBlAS Temperature ~55t0+125 | -65t0 +135 | °C
Under Bias
TsTG Storage -551t0+125 | -65t0 +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Output -60to0 +120 | —60to +120 | mA
Current
NOTES: 2541 Ink 03
1. Stressesgreater thanthosslisted under ABSOLUTE MAXIMUMRATINGS
may cause permanentdamage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
notimplied. Exposureto absolute maximum rating conditions for extended
periods may affect reliability.
2. All device terminals except FCT162XXXT Output and I/O terminals.
3. Output and I/0 terminals for FCT162XXXT.
5.1 3




IDT54/74FCT16240T/AT/CT,162240T/AT/CT
FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified: '

Commercial: Ta = —40°C to +85°C, Vce = 5.0V + 10%; Military: Ta = ~55°C to +125°C, Vcc= 5.0V £ 10% -

Symbol Parameter Test Conditions(!) Min. { Typ.®?| Max. | Unit
ViH Input HIGH Level Guaranteed Logic HIGH Level 2.0 _ — v
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 v
IR Input HIGH Current (Input pins) Vee = Max. Vi=Vce — — 5 pA
Input HIGH Current (1/O pins) —_ — +15
e Input LOW Current (Input pins) Vi=GND - — 5
Input LOW Current (I/O pins) —_ — +15
lozH High Impedance Output Current | Vcc = Max. Vo=27V — — +10 pA
lozL (3-State Output pins) Vo=0.5V - — +10
VIK .Clamp Diode Voltage vVce = Min., IN =-18mA ‘ - 07 |12 v
los Short Circuit Current Vee = Max., Vo = GND@®) -80 | -140 | 200 | mA
lo Output Drive Current Vee = Max., Vo=2.5V0 -50 — | 180 | mA
VH Input Hysteresis - — 100 — mv
lccL Quiescent Power Supply Current | Vcc = Max., ViN = GND or Vcc —_ 0.05 1.5 mA
lccH
lccz
2541 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16240T
Symbol Parameter Test Conditions(!) Min. |Typ.d| Max. | Unit
VOH Output HIGH Voltage vee = Min. |oH =-3mA 25 3.5 —_ v
VIN = ViHor ViL loH = —12mA MIL. 24 | 35 — v
10H = -15mA COM'L.
|OH = =24mA MIL. 2.0 3.0 — v
IoH = —32mA COM'L4
VoL Output LOW Voltage Vce = Min. loL= 48mA MIL. —_ 0.2 0551 Vv
VIN = ViH or VIL loL= 64mA COM'L. :
|oFF Input/Output Power Off Leakage | Vcc =0V, VIN or Vo 4.5V — — | 2100 | pA
2541 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162240T
Symbol Parameter Test Conditions(! Min. | Typ(d| Max. | Unit
looL Output LOW Current Vce =5V, VIN= ViHor Vit, VouT= 1.5V®) 60 115 | 150 | ma
lobH Output HIGH Current Vee =5V, VIN=ViHor Vi, VouT= 1.5V(® -60 | 115 <150 | mA
VoH Output HIGH Voltage Vee = Min. loH=~-16mA MIL. 24 3.3 - v
VIN = VIH or ViL |OH = =24mA COM'L.
VoL Output LOW Voltage Vce = Min. loL = 16mA MIL. — 0.3 0.55 v
VIN = VIH or VIL loL = 24mA COM'L.
NOTES: 2541 Ink 07
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Ve = 5.0V, +25°C ambient.
3. Not more than one output should be tested at one time. Duraticn of the test should not exceed one second.
4. Duration of the condition can not exceed one second.
5.1 4



IDT54/74FCT16240T/AT/CT,162240T/AT/CT
FAST CMOS 16-BIT BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions() Min. |Typ.@| Max. { Unit
Quiescent Power Supply Current | Vcc = Max.
Alee 1 1 nputs HIGH ViN = 3.4V ' — eSS m
lcco Dynamic Power Supply Vece = Max. VIN = Vce - 60 100 | pA/
Current(4 Outputs Open VIN = GND MHz
xOE = GND :
One Input Toggling
50% Duty Cycle
lc Total Power Supply Current(6) Vce = Max. ViN = Vcc — 0.7 2.5 mA
Outputs Open VIN = GND
fi = 10MHz
50% Duty Cycle VIN = 3.4V — 0.9 33
xOE = GND VIN = GND
One Bit Toggling
Vce = Max. VIN = Vce — | 25 | 5508
Outputs Open VIN = GND
fi = 2.5MHz
50% Duty Cycle VIN = 3.4V — 6.5 |17.58
xOE = GND VIN = GND
Sixteen Bits Toggling
NOTES: ' 2541 tbl 08

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.

Per TTL driven input (VIN = 3.4V); all other inputs at Vcc 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 = lQUIESCENT + lINPUTS + IDYNAMIC

lc = Icc + Alcc DHNT + lecp (fePNer/2 + fiNi)

Icc = Quiescent Current (lcct, lccH and lecz)

Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH

lcep = 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

Ni= Number of Inputs at fi

OMBEON =

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16240T/162240T FCT16240AT/162240AT | FCT16240CT/162240CT
Com'l. Mil. Com'l. | Mil. Com'l. ‘ Mil.

Symbol Parameter Condition |Min.®)] Max. Min.‘z—’rMax. Min.(®)| Max. Min."’I Max. |Min.?] Max. 'Mln.m Max. | Unit
tPLH | Propagation Delay CL=50pF [ 15[80{15|90|15{48}| 1551|1543 |15 }4.7 |ns
tpHL | XAX to xYx RL = 500Q
trzn | Output Enable Time 1.5 [10.0] 1.5 |105) 15|62 | 156515158 | 15|65 ]|ns
tPZL
tPHz | Output Disable Time 15195115100} 15|56 (15|59 |15]|52] 15|57 |ns
tPLZ
tsk(o)] Output Skew®) — (05| —]os5| — |05} — 05| —]O5]| — |05|nms

NOTES: 2541 th1 09

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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FAST CMOS 16-BIT - IDT54/74FCT16244T/AT/CT
BUFFER/LINE DRIVER IDT54/74FCT162244T/AT/CT
integfat‘ed Device Te;:hnology, Inc.
FEATURES: DESCRIPTION:
« Common features: The IDT54/74FCT16244T/AT/CT and IDT54/

- 0.5 MICRON CEMOS™ Technology
. = High-speed, low-power CEMOS replaoement for
s ABT functions
- Typical tsk(o) (Output Skew) < 250ps
* -~ ESD > 2000V per MIL-STD-883, Method 3015;
: > 200V using machine model (C = 200pF, R = 0)
- — 25 mil Center SSOP and Cerpack Packages
— Extended commercial range of -40°C to +85°C
— Vec =5V +10%
Speed grades same as FCT-T Octals :
. Features for FCT16244T/AT/CT:
— High drive outputs (-32mA |oH, 64mA loL)
- — Paower off disable outputs permit “live insertion”
- Typical VoLp (Output Ground Bounce) < 1.0V at
Vee =5V, TA = 25°C ;
« Features for FCT162244T/AT/CT:
— Balanced Qutput Drivers: +24mA (commercial),
+16mA (military)
— Reduced system switching noise
— Typical VoLP (Output Ground Bounce) < 0.6V at
Vee =5V,TA = 25°C

74FCT162244T/AT/CT 16-bit buffer/line drivers are built

.using advanced CEMOS, dual metal CMOS technology. These

high-speed, low-power devices offer bus/backplane interface
capability with improved packing density. These devices have
a flow-through organization for ease of board layout. The
three-state controls are designed to operate these devices in
a Quad-Nibble, Dual-Byte or single 16-bit word mode. All
inputs are designed with hysteresis for improved noise mar-
gin. .
The IDT54/74FCT16244T/AT/CT are ideally suited for
driving highcapacitance loads andlowimpedance backplanes.
The outputbuffers are designed with Power-Off disable capa-
bility to allow "live insertion" of boards when used as backplane
drivers.

-The IDT54/74FCT162244T/AT/CT have balanced output
drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and contralled cutputfall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162244T/AT/CT are plug-in replacements
for the IDT54/74FCT16244T/AT/CT and 54/74ABT16244 for
on-board interface applications.

FUNCTIONAL BLOCK DIAGRAM
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IDT54/74FCT16244T/AT/CT,162244T/AT/CT
FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
16E [ 1 N 48

i [] 2 47 ]
1Yz [j 3 46
GND [ ] 4 45 E‘[
1Y3 E 5 44 ]
1Y4 E 6 43 :|
Vee [ |7 42 ]
2Y1 [: 8 a1
2Y2 9 40 [ ]
GND [| 10 39 ]
s [ 1 38 [ ]
2Ya E 12 8048-1 37 j
a1 [] 18 36 ]
av2 | 14 '35
GND |: 16 34 él
aYs : 16 33
aYs [} 17 327
vec [] 18 31
a1 ] 19 30
aY2 20 29[
GND E 21 28 :\
ays [ 22 27 ]
aYsa [] 28 26 ]
AOE [ 24 25 []

SSOP
TOP VIEW

20E
1A1
1A2
GND
1A3
1A4
Vce
2A1
2A2
GND
2A3
A4
3A1
3A2
GND
3A3
3A4
Vce
4A1
4A2
GND
4A3
4A4

30

OF 1 48r—:_\ 20E
£ 4 T O — ] 47— 1 1A ‘
P ees—— PT e—
GND C———————4 45— GND
Yo C—————s PP — T
B —— P e—
Voo C—————"77 PP —
Yy C————8 | —— Y
Yo CC—————— ¢ P ——
GND C——————] 10 ‘39— GND
2ys 1 11 ] I————— .Y |
P70 een— V- IT: SR | se— Y}
o) C————113 ] e— T ¥
AV e— T 7] e——
GND C———— 15 7Y e—
a¥s C—————— 16 Y] se———
o4 C—————— 17 ) e—— T
Voo C————— 18 s Voo
v 19 Y] —— 1Y
P — ) P Se— T
GND C——————— 21 28 ———————1 GN\D
s C———122 -1 se———
PV — Y] Se—— Y
OF C————— 2 P e— -
2544 drw 03 2544 drw 04
CERPACK
TOP VIEW

5.2 ' 2



IDT54/74FCT16244T/AT/CT,162244T/AT/CT
FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE("
Pin Names Description Inputs Outputs
xOE 3-State Output Enable Inputs (Active LOW) xOE xAX xYx .
XAx Data Inputs L L L
XYx 3-State Outputs L H H
. i 2544 tbl 01 H : X Z
NOTE: . ’  25441b102
1. H = HIGH Voltage Level o
X = Don't Care :
L = LOW Voitage Level
Z = High Impedance
ABSOLUTE MAXIMUM RATINGS'" CAPACITANCE (TA = 425°C, f = 1.0MHz)
Symbol ] Rating ’ Commerclal Military | Unit Symbol | Parameter(i) Conditions | Typ. | Max. | Unit
VTERM(Z) Terminal Voltage | ~0.5t0+7.0 [ -0.5t0+7.0] V CiN - {Input VIN =0V 45 | 6.0 | pF
with Respect to S - . Capacitance . ‘
GND , Cout | Output VouT=0V | 55 | 80 | pF
VTERM(3)] Terminal Voltage .| '-0.5to Voc | ~0.5to Vec |V - | capacitance : :
glrt\lhDRespect to NOTE: 2544 k04
- 1 This parameter is measured al characienzaﬂon butnot tested
TA Operating —40t0+85 | -55t0+125] °C |-
Temperature
Teias | Temperature —55t0+125 | -6510+135 | °C '
: Under Bias ; . :
TsTG . | Storage —5510+125 | 6510+150 | °C i
) Temperature ‘ :
PT Power Dissipation| 1.0 1.0 w
lout DC Output —6010+120 | 6010 +120 | mA
Current
NOTES:" 2544 Ink 03

1. StressesgreaterthanmosellstedunderABSOLUTEMAXIMUMHATINGS .
may cause permanent damage to the device. This is a stress rating only -
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
notimplied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

2. All device terminals except FCT162XXXT Output and I/O terminals.

3. Output and I/O terminals for FCT162XXXT. o
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IDT54/74FCT16244T/AT/CT,162244T/AT/ICT
FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:
Commercial: Ta = —40°C to +85°C, Vcc = 5.0V + 10%; Military: Ta = —55°C to +125°C, Vcc= 5. OV £ 10%

Symbol Parameter Test Conditions(" ‘Min. | Typ@| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level $20 — -V
ViL Input LOW Level Guaranteed Logic LOW Level — — |08 v
IH Input HIGH Current (Input pins) Vee = Max. Vi =Vce _ — | 5 HA

i Input HIGH Current (I/O pins) - — +15
IiL Input LOW Current (Input pins) ‘Vi=GND — — - 15-
Input LOW Current (I/O pins) _— — +15
lozH High Impedance Output Current | Vcc = Max. Vo=27V — — +10 pA
lozL (3-State Output pins) Vo=0.5V — - +10
VIK Clamp Diode Voltage Vce = Min., IN =-18mA — -07 | 112 \Y
los Short Circuit Current Vee = Max., 'Vo = GND®) -80 | 140 | 200 | mA
lo Output Drive Current Vee = Max., Vo =2.5V®) -50 — | -180 | mA
VH Input Hysteresis ) — — 100 — mv
lcoL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc - 0.05 1.5 mA
lccH
lccz
2544k 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16244T "
Symbol Parameter Test Conditions(") Min. | Typ@| Max. | Unit
VoH Output HIGH Voltage Vcce = Min. loH=-8mA . .25 35 — | v
VIN = ViHor ViL lIoH=~12mA MIL. 24 | 35 | — v
10H = —15mA COM'L.
loH=-24mAMIL, 2.0 3.0 — v
loH = -32mA COM'L.(4) L .
Vot Output LOW Voltage Vee = Min. loL=48mA MIL. -1 02 0.55 \'
VIN = VIHor VIL JoL = 64mA COMLL. . :
loFr Input/Output Power Off Leakage | Vcc =0V, VIN or Vo £4.5V —_— - +100 | - pA
't 2544 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162244T *

Symbol Parameter Test Conditions(! Min. | Typ(?| Max. | Unit
lobL Output LOW Current Vce =5V, VIN= ViHor ViL, VouT=1.5V@® 60 | 115 | 150 | mA
|opH Output HIGH Current Vce =5V, ViN= ViHor Vi, Vout= 1.5V . —60 | —115.].~150 | ‘mA.
VoH Output HIGH Voltage Vce = Min. loH=-16mA MIL. 24 33 —_ v

VIN = VIH or ViL |0H = —24mA COM'L.
VoL Output LOW Voltage Vce = Min. JloL=16mA MIL. — 1.03 055 ]| .v
VIN = ViHor ViL loL = 24mA COM'L. I
NOTES: 25441k 07,

1. For conditions shown as Max. or Min., use appropriate value speclﬁed under Electrical Characteristics for the appllcable dewce type
2. Typical values are at Vee = 5.0V, +25°C ambient.

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

4. Duration of the condition can not exceed one second.
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IDT54/74FCT16244T/AT/CT,162244T/AT/CT .
FAST CMOS 16-BIT BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE R

ANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(1) Min. |Typ.(2| Max. | Unit
Alcc Quiescent Power Supply Current | Vcc = Max. —_— 0.5 1.5 mA
TTL Inputs HIGH VIN =3.4V0)
lcco Dynamic Power Supply Vce = Max. VIN = Vce — 60 100 A/
Current(4) Outputs Open VIN = GND MHz
XOE = GND
One Input Toggling
50% Duty Cycle
lc Total Power Supply Current(6) Vee = Max. VIN = Vce — 0.7 25 mA
QOutputs Open VIN = GND
fi = 10MHz
50% Duty Cycle VIN =3.4V - 0.9 33
xOE = GND VIN = GND
One Bit Toggling
Vce = Max. VIN = Vce — 25 | 5.50)
Outputs Open VIN = GND
fi = 2.5MHz
50% Duty Cycle VIN = 3.4V — 6.5 |17.50)
XOE = GND VIN = GND
Sixteen Bits Toggling
NOTES: 2544 10108
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable devics type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (ViN = 3.4V); all other inputs at Vcc or GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
6. lIc = IQUIESCENT + lINPUTS + IDYNAMIC
lc = lcc + Alcc DHNT + lcep (fePNee/2 + fiNi)
lcc = Quiescent Current (IccL, lech and lccz)
Alce = Power Supply Current for a TTL High Input (VIN = 3.4V)
. DH = Duty Cycle for TTL Inputs High
NT = Number of TTL Inputs at DH
lcco = 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
Ni= Number of Inputs at fi
'SWITCHING CHARACTERISTICS OVER OPERATING RANGE
’ FCT162447/162244T FCT16244AT/162244AT | FCT16244CT/162244CT
} Com'l. Mil. Com’l, Mil, Com'l. Mil.
mbol Paramoter Condition(!) |Min.?)| Max. |Min.®} Max. |Min.)} Max. |Min.®| Max. |Min.®| Max. |Min.?)| Max. | Unit
tPLH Propagation Delay CL=50pF | 15|65]|15 |70 15|48 | 15|51 ]|15]|41]|15]46|ns
PHL XAX to XYx RL = 500Q
tPzH Output Enable Time 15|80 15|85|15|62|15|65| 15158 | 15165 |ns
tPZL
tPHZ Output Disable Time 15|70 15|75 15|56 | 15|59 | 15|52 | 1557 |ns
tPLZ
tsk(o)] Output Skew(® —|os5|] —|os5| —|os5| —|o5| — o5 — |05 (ns
NOTES: 2544 1b1 09
1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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Integrated Device Technology, Inc.

FAST CMOS 16-BIT
BIDIRECTIONAL
TRANSCEIVERS

IDT54/74FCT16245T/AT/CT
IDT54/74FCT162245T/AT/CT

FEATURES:

« Common features:
- 0.5 MICRON CEMOS™ Technology
— High-speed, low-power CEMOS replacement for
ABT functions
—~ Typical tsk(o) (Output Skew) < 250ps
— ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine mode! (C = 200pF, R = 0)
— 25 mil Center SSOP and Cerpack Packages
— Extended commercial range of -40°C to +85°C
- Vee =5V 110%
Speed grades same as FCT-T Octals
. Features for FCT16245T/AT/CT:
— High drive outputs (-32mA loH, 64mA loL)
— Power off disable outputs permit “live insertion”
— Typical VoLp (Output Ground Bounce) < 1.0V at
Vce =5V, TA=25°C
« Features for FCT162245T/AT/CT:
— Balanced Output Drivers: £24mA (commercial),
+16mA (military)
— Reduced system switching noise
— Typical VoLp (Output Ground Bounce) < 0. 6V at
Vce = 5V,TA = 25°C ,

DESCRIPTION:

The |IDT54/74FCT16245T/AT/CT and IDT54/
74FCT162245T/AT/CT 16-bit transceivers are built using
advanced CEMOS, dual metal CMOS technology. - These
high-speed, low-power transceivers are ideal for synchronous
communication between two busses (A and B). The Direction
and Output Enable controls are designed to operate these
devices as either two independent 8-bit transceivers or one
16-bit transceiver. The direction contro! pin (xDIR) controls
the direction of data flow. The output enable pin (xOE)
overrides the direction control and disables both ports. All
inputs are designed with hysteresis for improved noise mar-
gin.

The IDT54/74FCT16245T/AT/CT are ideally suited for
driving high capacitance loads and low impedance backplanes.
The output buffers are designed with Power-Off Disable
capability to allow "live insertion" of boards when used as
backplane drivers.

The IDT54/74FCT162245T/AT/CT have balanced output
drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled outputfall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162245T/AT/CT are plug-in replacements
for the IDT54/74FCT16245T/AT/CT and 54/74ABT16245 for
on-board interface applications. '

FUNCTIONAL BLOCK DIAGRAM

1DIR Jr__oD_ Acﬁ 2DIR —l’_—oD_ —CB%‘ -
b . - 16E 9 L 4 ZO_E-
w > — w S — |
ﬂ_L_ 1B1 - ﬂ——l— 2B1
b ) b )
we 1> s
—21 1 e T
4 p
1A3 —T—y , 2A3 _T_F r
3 ’__a—l— 1B3 X ﬂ—l— 2B3
1A4 —T—l/t‘ p 2A4 W r
Sy I S WY
R v >
L——j\']—l— 1Bs —_a—l— 2Bs
p p
1A —T—y oAs _T__§——4
L L
ﬂ—l— 1Bs q_l_ 2Bs
p Y
p—— p——
'ﬂ_l_ 1B7 ‘w_l, 2B7
1A8 _T_Ig— 2A8 —T—y
_7\]_1_ 1Bs ﬁ’\l_l_ 2Bs
CEMOS is a trad rk of Device Technol Inc. 2545 drw 01 2545 drw 02
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992
©1992 Integrated Device Technology, Inc. 53 DSC-4228/3
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IDT54/74FCT16245T/AT/CT, 162245T/AT/CT

FAST CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
DR [] 1 N 48 [ ] 1O
B [ 2 47 ] 1A
B2 [ 38 46 [ ] 1A2
GND [] 4 45 [ ] GND
B[] 5 44 [ 1As
1B4 r: 6 43 ] 1A
Ao 7 42| ] Vee
1Bs g 8 a1 ]
Bs |9 40 [] 1A
GND [] 10 39 [] GND
B [ 1 38 [ ] 1A7
B8 [ | 12 s0481 37 [ ] 1As
B[] 18 36 [ ] oA
B2 [] 14 35 [ ] 2A2
GND [] 15 34 ] GND
B[] 16 33[ ] oAs
B [ 17 32 [ ] 2A4
vec [] 18 31 [ ] Vee
Bs [] 19 30 [] 28
Bs [ ] 20 29 [ ] 2R
GND [ 2t 28 [] GND
Br [ 22 27 ] oA
Bs [ | 23 26 ]2p8
2DIR [ 24 25 [ ) 20
TOP VIEW

DR C———————— 1

pry

[-}: ) — T g |

£ = S — ) 47 1 1A1
B C 7713 46 1 1A
GND C——™ 711 4 4571 GND
B C—— ——— 15 44 ] 1A3
B C———¢ P ) r—— " Y}
Vee C—————— 17 42 ] Vee
B C—— 718 L) |} N— 7.1
B C—————— 9 40 —1 1As
GND C——1 {0 /L " 1 GND

L]=F 2 So— |
Be 112 E484 37— 7 1As
P11 — | 36 2A1

38 1A7

B C———— 14 Y — "
GND C———————— 115 ("1 GND
pl= 2N —— N [ 33 —1 2A3
Be 1 17 < 72 —— ).V
Vee C——————71 18 "1 Vce
2Bs E___.___—_J 19 k<[] — ).
Be 120 29 —J 2As
GND C——————1 2 28— "1 GND
By C———— 122 27 —1 2A7
P/ ] N E—— 26 ] 2As
IR CCC—— 1 24 25 1 .0E
2545 drw 03 2545 drw 04

CERPACK
TOP VIEW
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IDT54/74FCT16245T/AT/CT, 162245T/AT/CT
FAST CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION

Pin Names Description
XxOE Output Enable Input (Active LOW)
xDIR Direction Control Input
XAX Side A Inputs or 3-State Outputs
xBx Side B Inputs or 3-State Outputs

ABSOLUTE MAXIMUM RATINGS("

2545 bl 01

Symbol Rating Commercial Military | Unit

VTERM(2)| Terminal Voltage | -0.510+7.0 | -0.5t0 +7.0| V
with Respect to
GND

VTERM(3)| Terminal Voltage {| —-0.5to Vcc | -0.5toVec | V
with Respect to
GND

TA Operating —40t0 +85 | -55t0 +125| °C
Temperature

TalAs Temperature ~55t0+125 | -65t0 +135 | °C
Under Bias

TsTG Storage -55t0 +125 | 65t0 +150 | °C
Temperature

PT Power Dissipation 1.0 1.0 w

lout DC Output —60t0 +120 | —60to +120 | mA
Current

NOTES: 2545 Ink 03

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage to the device. Thisis astressrating
only and functional operation of the device at these or any other condi-
tions above those indicated in the operational sections ofthis specification
is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

2. All device terminals except FCT162XXXT Output and I/O terminals.

3. Output and I/O terminals for FCT162XXXT.

FUNCTION TABLE("
Inputs
xOE xDIR Outputs
L L Bus B Data to Bus A
L H Bus A Data to Bus B
X High Z State
NOTE: 2545 tb) 02
1. H=HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
Z = High Impedance
CAPACITANCE (TA=+25°C, f = 1.0MHz)
Symbol | Parameter(1) Conditions | Typ. | Max. | Unit
CIN Input VIN =0V 45 | 6.0 | pF
Capacitance
Cio 1o VouT = 0V 55| 80 | pF
Capacitance
NOTE: 2545 Ink 04

1. This parameter is measured at characterization but not tested.
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IDT54/74FCT16245T/AT/CT, 162245T/AT/CT

FAST CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:

Commercial: TA ——40°C to +85°C, VGe = 5.0V + 10%; Military: Ta = —55°C to +125°C, Vce = 5.0V + 10%

Symbol : Parameter Test Conditions( Min. | Typ?| Max. | Unit
ViH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — —_ v
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 v
IIH Input HIGH Current (Input pins) Vece = Max. Vi=Vce — — 5 pA

Input HIGH Current (/0 pins) — — +15
L Input LOW Current (Input pins) Vi=GND —_ — 5

Input LOW Current (I/O pins) —_ — +15
lozH High Impedance Output Current | Vcc = Max. Vo=27V — — +10 MA
lozL (3-State Output pins) Vo=0.5V —_ — +10 .
ViK Clamp Diode Voltage ' Vee = Min,, IN =-18mA — | 07| 12 v
los Short Circuit Current: Ve = Max., Vo = GND®) -80 | 140 | 200 | mA
lo Output Drive Current Vece = Max., Vo =2.5V@ -50 — | 180 | maA
VH Input Hysteresis" — — 100 — mv
lcc Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc —_ 005 | 15 mA
lccH
lccz

2545 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16245T
Symbol Parameter Test Conditions(V Min. | Typ@| Max. | Unlt
VoH Output HIGH Voltage Vece = Min. loH=-3mA 25 35 — v
VIN = ViHor VIL loH =-12mA MIL. 24 3.5 — v
10H = —15mA COM'L. -
loH = -24mA MIL. 2.0 3.0 — v
loH = =32mA COML.(4
VoL Output LOW Voltage Vee = Min. loL= 48mA MIL. — | o2 |oss| v
VIN = VIHor VIL loL=64mA COML. - ‘
loFF Input/Output Power Off Leakage | Vcc =0V, ViN or VO <4.5V —_ e +100 A
2545 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162245T

Symbol Parameter Test Conditions(V) Min. {Typ.?{ Max. | Unit
lobL Output LOW Current Vee =5V, ViN= ViHor ViL, VouT= 1.5V 60 115 | 150 | mA
lobH Output HIGH Current Vee =5V, ViN= ViHor Vi, VouT= 1.5V 60 | -115| -150 | mA
VoH Output HIGH Voltage Vce = Min. IoH = —-16mA MIL. 24 33 — \'

VIN = ViH or ViL |0H = —24mA COM'L.
VoL Output LOW Voltage Vee = Min. loL = 16mA MIL. — 0.3 0.55 v
VIN = VIH or VIL loL = 24mA COM'L.
NOTES: 2545 Ink 07

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

2. Typical values are at Vee = 5.0V, +25°C ambient.
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second.

4. Duration of the condition can not exceed one second.
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IDT54/74FCT16245T/AT/CT, 162245T/AT/CT
FAST CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(" Min. | Typ.2 | Max. Unit
Alcc Quiescent Power Supply Current | Vcc = Max. — 0.5 1.5 mA
TTL Inputs HIGH VIN = 3.4V
lcen Dynamic Power Supply Current®) | Vcc = Max. VIN = Vcc —_ 60 100 pA/
Outputs Open VIN = GND MHz
XOE = xDIR = GND
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current® Vee = Max. VIN = Vce — 0.7 25 mA
Outputs Open VIN = GND
fi= 10MHz
50% Duty Cycle VIN = 3.4V - 0.9 33
xOE = xDIR = GND VIN = GND
One Bit Toggling . .
Vee = Max. ViN = Vce — 25 5.5
Outputs Open VIN = GND
fi=2.6MHz
50% Duty Cycle VIN = 3.4V — 65 | 17.50
xOE = xDIR = GND VIN = GND
Sixteen Bit Toggling

NOTES: 2545 tbl 08

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (ViN=3.4V); all other inputs at Vcc or GND.
4. This parameter is not directly testable, butis derived for use in Total Power Supply Calculations.
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
6. Ic = IQUIESCENT + [INPUTS + IDYNAMIC

lc = lcc + Alce DHNT + lccp (fcPNep/2 + fiNi)

lcc = Quiescent Current (lccL, IccH and lccz)

Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH

lcco = 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

Ni= Number of Inputs at fi

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16245T7/162245T FCT16245AT/162245AT | FCT16245CT/162245CT
Coml, Mil. cComl. | M. Coml. Mil.

Symbol Parameter Condition(") [Min.?)| Max. [Min.®?)] Max. |Min.2| Max. {Min.®?)] Max. {Min.®] Max. {Min.?)| Max. | Unit
tPLH Propagation Delay CL=50pF | 15|70 | 15|75 ]| 15|46 | 15149 ]| 15|41 |15 ]|45]|ns
tPHL AtoB Bto A RL = 500Q )
tPzH Output Enable Time 15619515 |100]J 15|62 }|15|65]|15)58]| 15|62 |ns
tPzL xOEto Aor B
tPHZ Output Disable Time 15|75} 15 |100| 15|50 | 15160 | 15|48 | 15|52 |ns
tPLZ xOEto Aor B
tPZH Output Enable Time 156|951 15|100| 15|62 | 15165 15|58 ]|15]|62]|ns
tPzL xDIR to A or B
tPHZ Output Disable Time 156}175]115|100] 15|50 | 1560} 15|48 ]| 15|52 |ns
1PLZ xDIR to A or B®
tsk(0)| Output Skew( —|os| —|os| —}jo5| —]os5| —]os5]| — |05 ]|ns

NOTES: 2545 tbl 09

1. See test circuit and waveforms.

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

3. This parameter is guaranteed but not tested.

4. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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- FAST CMOS 16-BIT

IDT54/74FCT16373T/AT/CT

TRANSPARENT LATCHES IDT54/74FCT162373T/AT/CT
lntegrated l;e‘ Tech;\oleg;, lnc; 1
FEATURES: DESCRIPTION:
. Common features: The |IDT54/74FCT16373T/AT/CT and IDT54/

. — 0.5'MICRON CEMOS™ Technology
‘ High-speed, Iow-power CEMOS replacement for
ABT functions ' :
Typical tsk(o) (Outpul Skew) < 250ps !
ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
25 mil Center SSOP and Cerpack Packages
Extended commercial range of -40°C to +85°C
; Veec =5V +10% v
. — Speed grades same as FCT- T Octals
Features for FCT16373T/AT/CT:
- High drive oltputs (-32mA IoH, 64mA IoL)
. = Power off disable outputs permit “live insertion”

—  Typical VoLp (Output Ground Bounce) < 1.0V at
=" "\ec =5V, TA=25°C

Features for FCT162373T/AT/CT:

- Balanced Output Drivers: +24mA (commercial),

+16mA (military)
— Reduced system switching noise
— Typical VoLp (Output Ground Bounce) < 0. 6V at
Vee = 5V, TA = 25°C

74FCT162373T/AT/CT 16-bit transparent D-type latches are
built using advanced CEMOS, dual metal CMOS technology.
These high-speed, low-power latches are ideal for temporary
storage of data. They can be used for implementing memory
address latches, I/O ports, and bus drivers. The Output
Enable and Latch Enable controls are organized to operate
each device as two B-bit latches or one 16-bit latch. Flow-
through organization of signal pins facilitates ease of layout.
All inputs are designed with hysteresis for improved noise
margin.

The IDT54/74FCT16373T/AT/CT are ideally suited for
driving highcapacitance loads and lowimpedance backplanes.
The output buffers are designed with Power-Off Disable
capability to allow "live insertion" of boards when used as
backplane drivers.

The IDT54/74FCT162373T/AT/CT have balanced output
drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled output fall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162373T/AT/CT are plug-in replacements
for the IDT54/74FCT16373T/AT/CT and 54/74ABT16373 for
on-board interface applications.

FUNCTIONAL BLOCK DIAGRAM

10E 20F :{\
T LE —I>o—— o oE —l>o— )
1o — ‘ D1 —~ ' D
‘ el 101 201
. | Lo [
Y Y., Y v,
N v v
TO 7.0THER CHANNELS TO 7 OTHER CHANNELS
: : ‘ 2543 drw 01 2543 drw 02
CEMOS is a trademark of Integrated Device Technology, Inc. ;
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992
©1992 Integrated Device Technology, Inc. 54

DSC-4229/3
1



IDTS4/74FCT16373T/AT/CT, 162373 T/AT/CT
FAST CMOS 16-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGéS

PIN CONFIGURATIONS
] N el \OF ! 1 48 LE
101 [} 2 47 ] 1Dt 101 [ 2. . .47 .1D1
102 [} 3 46“:|‘102, 102 [ 3 . 46 1D2.
GND [ ] 4 45 GND GND 4 45 GND
103 5 44 1 1Ds 103 | 5 44 103
104 |: 6 43 [ 1D4 104 [ 6 43 1D4
Vee [ 7 42 [ Veo Vee | 7 42 Vee
10s [] 8 41 [ ] 1Ds 10s C——————118 41 1Ds
106 [ | @ 40 1Ds 106 I——_—_—'— 9 40 1D
GND [ 10 39 ] GND a0 C—————1 10 30 GND
107: | 11 88 []1D7 107 _ : o 38 D7
108 [] 12 so48-1 37 L 108 C———————] 12 E484 a7 1De!
201,13 36[ ] 2D 201 13 36 21
202 [] 14 35 [] o2 200 14 35 2Dz’
GND [ 15 34 ] GND' GND C———— ———115 " . -34 ‘GND
208 [] 16 33 [ 2Ds 08 15 . 33 Da’
204 [| 17 32 [ ] D4 oYl e—— Y 32 I 2Dat
Vee [] 18 31 [ ] Veo Vee C———— 18 3L Voo
205 [__—__ 19 30 :] 2Ds 20s C———— 1 192 - 30 2Ds
208 [] 20 29 [ 2Ds 05 C———————120 29 Do
GND [] 21 28 ] GND GND C———— 2 28 GND
207 [ 22 27 [ ] D7 07 "2 . 27 | 2D7
208 [ 23 26 [ ] 2Ds 208 C__————23 ‘26 ‘2De
20 [] 24 25 [ ] 2E ol ———— Y 25 AE
2543drw 03 B 2‘54'3“”04
o Vw sy |
54 2




IDT54/74FCT16373T/AT/CT, 162373 T/AT/CT

FAST CMOS 16-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE("
Pin Names Description Inputs Outputs
xDx Data Inputs xDx xLE xOE XxOx
xLE Latch Enable Inputs (Active HIGH) H H L H
xOE Output Enable Inputs (Active LOW) L H L L
xOx 3-State Outputs X X H z
2543wi01  NOTE: 2543 1b1 02
1. H = HIGH Voltage Level
L = LOW Voltage Level
X = Don’t Care
Z = High Impedance
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (TA = +25°C, f = 1.0MHz)
Symbol Rating Commerclal | Military | Unit Symbol | Parameter(1) Conditions | Typ. | Max. | Unit
VieRM(@ | Terminal Voltage | ~0.5t0 +7.0 | 0.5t0+7.0| V CN Input VIN =0V 45 | 60 | pF
with Respect to Capacitance
GND Cout |Output Vour=0V | 55 | 8.0 | pF
VTERM(3)| Terminal Voltage | —0.5to Vec | -0.5to Ve | V Capacitance
with Respect to ) 2543 Ink 04
GND NOTE: -
1. This parameter is measured at characterization but not tested.
Ta Operating —40t0 +85 | ~-55t0+125| °C
Temperature
Teias Temperature ~55t0+125 | ~65t0 +135 | °C
Under Bias
TsTG Storage —55t0+125 | 65t0 +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 W
lout DC Output —60to +120 | -60to +120 | mA
Current
NOTES: 2543 Ink O

1. Stresses greater thanthoselisted under ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
notimplied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

2. All device terminals except FCT162XXXT Output and 1/0 terminals.

3. Output and I/O terminals for FCT162XXXT.
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IDT54/74FCT16373T/AT/CT, 162373T/AT/CT
FAST CMOS 16-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions A%ply Unless Otherwise Specified:
Commercial: TA = —40°C to +85°C, Vcc = 5.0V + 10%; Military: TA = =55°C to +125°C, Vcc= 5.0V + 10%

Symbol . Parameter Test Conditions() Min. | Typ?@{ Max. | Unit
VIH Input HIGH Level . Guaranteed Logic HIGH Level . 2.0 — — v
ViL Input LOW Level Guaranteed Logic LOW Level — — | o8 \
ItH Input HIGH Current (Input pins) Vece = Max. ) Vi=Vcc —_ — 15 pA

Input HIGH Current (I/O pins) ) —_ — +15

S Input LOW Current (Input pins) ) ' Vi=GND —_ — 15

Input LOW Current (I/O pins) ) . — — +15
lozn High Impedance Output Current | Vcc = Max. Vo=27V - — +10 HA
lozL .(3-State Output pins) Vo=0.5V - - +10
VIK Clamp Diode Voltage Vee = Min,, IIN =-18mA . — 07 | 1.2 v
los Short Cireuit Current Vce = Max., Vo= GND® -80 | -140 | 200 | mA
lo . Output Drive Current Vee = Max.,, Vo=25V® " - -50 — | 180 ] mA
VH Input Hysteresis — - 100 — mV
lcoL Qmescent Power Supply Current Vee = Max., VIN = GND or Vcc —_ 0.05 1.5 mA
lccH :
Iccz

. N B 2543 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16373T
Symbol k Parameter ] Test Conditions(? Min. | Typ@| Max. | Unit
VoH Output HIGH Voltage Vce = Min. {OH=-3mA 25 35 — v
VIN = ViHor ViL loH=—=12mA MIL. - 24 3.5 —_— \'
B loH = -15mA COM'L.
loH = —24mA MIL. 2.0 3.0 — | v
IoH = -32mA COM'L.4) ‘
Vou Output LOW Voltage Vee = Min. loL=48mA MIL. — 0.2 0.55 \'
VIN = VIHor VIL loL=64mA COM'L. .
loFF Input/Output Power Off Leakage | Vcc =0V, VIN or Vo £4.5V —_ — | £100 | pA
2543 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162373T v

Symbol Parameter Test Conditions(! Min. | Typ.?@| Max. | Unit
looL Output LOW Current Vce =5V, VIN= Visor ViL, VouT=1.5V@ 60 | 115 ] 150 | mA
lobH Output HIGH Current Vee =5V, ViN= ViHor Vi, VouT=1.5V() —-60 | -115| -150 | mA
VoH Output HIGH Voltage Vee = Min. 1oH=-16mA MIL. 24 33 - v

VIN = VIHor VIL 10H=-24mA COML.
VoL Output LOW Voltage Vee = Min. loL=16mA MIL. —_ 0.3 0.55 \Y
VIN = ViHor ViL loL=24mA COM'L.
NOTES: 2543 Ik 07

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vce = 5.0V, +25°C ambient.

3. Notmore than one output should be tested at one time. Duration of the test should not exceed one second.

4. Duration of the condition can not exceed one second.
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IDT54/74FCT16373T/AT/CT, 162373T/AT/CT
FAST CMOS 16-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

O h WD =

Ic = lcc + Alcc DHNT + lccp (fepNep/2 + fiNi)
lec = Quiescent Current (IccL, IccH and lecz)
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)
DH = Duty Cycle for TTL Inputs High
NT = Number of TTL Inputs at DH
Icco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fep = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fcp
fi= Input Frequency

Ni= Number of Inputs at fi

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V; +25°C ambient.
. Per TTL driven input (ViN= 3.4V), all other inputs at Vcc 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. Thess limits are guaranteed but not tested.
. 1c = lQUIESCENT + lINPUTS + IDYNAMIC

Symbol Parameter Test Conditions(1) Min. |Typ.@ | Max. | Unit
Alcc Quiescent Power Supply Current | Vcc = Max. — 0.5 1.5 mA
TTL Inputs HIGH VIN =3.4VE®
lcco Dynamic Power Supply Vece = Max. VIN = Vce —_ 60 100 | pA
Current(® Outputs Open VIN = GND MHz
xOE = GND
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current(®) Vce = Max. VIN =Vce — 0.7 2.5 mA
Outputs Open VIN = GND
fi =10MHz
50% Duty Cycle VIN =3.4V — | 09 | 33
xOE = GND VIN =GND
XLE = Vce
One Bit Toggling
Vee = Max. VIN = Vce — | 25 | 550
Outputs Open VIN = GND :
fi = 2.5MHz
50% Duty Cycle VIN = 3.4V — 6.5 |17.50
xOE = GND VIN = GND
xLE = Vce
. Sixteen Bits Toggling
NOTES: 2543 bl 08
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IDT54/74FCT16373T/AT/CT, 162373T/AT/CT
FAST CMOS 16-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT163737/162373T FCT16373AT/162373AT | FCT16373CT/162373CT
Com'l. Mil. Com'l. Mil. Com'l. Mil.
Symbol| Par Conditiont! [MIn.?| Max. |Min.?} Max. {Min.?)| Max. |Min.?] Max. |Min.2} Max. |Min.?)| Max. | Unit
tPLH Propagation Delay CL=50pF |15 (80| 15|85 1552|1556 15)42 ) 15561 ]ns
tPHL XDx to xOx RL = 500Q
tPLH Propagation Delay 2.0 |13.0] 20 |150[({ 20 8512098 | 20(55]|20(|80]ns
tPHL XLE to xOx
tPZH Output Enable Time 15120 1.5 |135] 15|65 |15 |75 | 15}55 | 15|63 |ns
tPzL
tPHZ Output Disable Time 15|75 15}|100] 15|55 | 15|65 | 15|50 15|59 |ns
tPLZ
tsu Set-up Time HIGH 20} — 120} —}t20| — |20 — |20 —]20] — |Mms
or LOW, xDx to xLE
tH Hold Time HIGH 15| — 165} — |15 — |15| — |15 — ] 1565] — |ns
or LOW, xDx to xLE
w XLE Pulse Width 60| —|60)] —|50| —}|60)—|50]— |60} —|ns
HIGH
tsk(0)| Output Skew(®) —|os] —|os| —}tos| —]o5] —]o5| —}05]|ns
NOTES: 2543 tbl 09
1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
5.4 6



FAST CMOS 16-BIT IDT54/74FCT16374T/AT/CT
REGISTER (3-STATE) - IDT54/74FCT162374T/AT/CT
Integrated Device Technology, Inc.

FEATURES: : DESCRIPTION:

- Common features: . . The 1DT54/74FCT16374T/AT/CT and IDT54/
- 0.5 MICRON CEMOS™ Technology 74FCT162374T/AT/CT 16-bitedge-triggered D-type registers
— High-speed, low-power CEMOS replacement for -are built using advanced CEMOS, dual metal CMOS tech-

ABT functions nology. These high-speed, low-power registers are ideal for
— Typical tsk(o) (Output Skew) < 250ps - Use as buffer registers for data synchronization and storage.
— ESD > 2000V per MIL-STD-883, Method 3015: The Output Enable (xOE) and clock (xCLK) controls are or-
5 200V using machine mode! (C = 200pF, R = 0) ganized to operate each device as two B-bit registers or one
— 25 mil Center SSOP and Cerpack Packages 16-bitregister with common clock. -Flow-through organization
— Extended commercial range of -40°C to +85°C of signal pins facilitates ease of layout. Allinputs are designed
Vee =5V £10% with hysteresis for improved noise margin. :
- speed grades same as FCT-T Octals . The IDT54/74FCT16374T/AT/CT are ideally suited for

. Features for FCT16374T/AT/CT: driving highcapacitance loads andlowimpedance backplanes.
— High drive outputs (-32mA IoH, 64mA loL) - .. The output buffers are designed with Power-Off Disable
- Power off disable outputs permit “live insertion” - capability to allow "live |nsert|on of boards when used as
— Typical VoLP (Output Ground Bounce) < 1.0V at backplane drivers.

Vee = 5V, TA = 25°C The IDT54/74FCT162374T/AT/CT have balanced output

« Features for FCT162374T/AT/CT: drive with current limiting resistors. This offers low ground
— Balanced Output Drivers: +24mA (commercial), bounce, minimal undershoot, and controlled output fall times—

+16mA (military) reducing the need for external series terminating resistors.

— Reduced system switching noise The IDT54/74FCT162374T/AT/CT are plug-in replacements

- Typical VoL (Output Ground Bounce) < 0.6V at for the IDT54/74FCT16374T/AT/CT and 54/74ABT16374 for
Vee = 5V,TA = 25°C on-board bus interface applications.

FUNCTIONAL BLOCK DIAGRAM

o8 > 20 d

1CLK —Do— « 2CLK —{>o— 4
1D1 D 2D1 D
101 201
¢ c +—C
N ‘ -7 \ Y V4
\d \ V4
TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS
2542 drw 01 2542dw 01

CEMOS is a of I Device Technok Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992

©1992 Integrated Device Technology, Inc. 5.5 DSC-4230/3
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IDT54/74FCT16374T/AT/CT, 162374T/AT/CT
FAST CMOS 16-BIT REGISTER (3-STATE)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
©OE [ 1 \\-fas ] 1CLK
101 [] 2 47 ] 1D
102 [ )3 46 [ ] 1D2
GND E: 4 45 : GND
103 L__' 5 44 j 1Ds
104 |j 6 43 ] 1D4
Vee []7 42 g Vee
105 [ ] 8 41 [ ] 1Ds
108 [ ]9 40 [ 1Ds
GND [] 10 39 [] GND
107 [ 1 38 [ ] 1Dr
108 [ | 12 SO48-1 37 ] 1Ds
201 [] 18 36 [ ] oD
202 [] 14 35 ] 2D2
GND [: 15 34 :l GND
203 [ 116 33 [ ] aDs
204 [ 17 32 | 7] D4
Vec [] 18 31 [ ] Vee
205 ] 19 30 [ ] 2Ds
206 [] 20 29 [ 2bes
GND [ 2t 28 [ ] GND
207 [ 22 27 [ ] oDr
208 D 23 26 [ ] 2Ds
20E |: 24 25 2CLK
SSOP
TOP VIEW

2542 drw 03

10E
101
102
GND
103
104
Vce
105
106
GND
107
108
201
202
GND
203
204
Vee
205
206
GND
207
208
20E

"7 14CLK
—— ] » }
] 1D2

— Y ¢1\\]»]
— ]
1 1D4
I— /ool
— >
] 0
—  c\\|»}

1 1Ds
———
1>
71 GND
" 2Ds
——— >3
E——— /v’

—1 2Ds

D )
™1 GND
I— >
I )
" ClK

 ——— 48
 — 47
— | 46
| E— 45
 E—— 44
C————1s 43
 —— 42
C——— 38 41
 E—— 40
C—————J 10 39
 ——— 38
C—————— 112 E481 37
C——————113 36
114 35
 —— 34
C——————116 33
C————117 32
C——————118 31
 — T 30
C——————120 29
——— 3 28
| ——— ¥ 27
C————o23 26
 — 7’ 25
CERPACK
TOP VIEW

2542drw 04
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IDT54/74FCT16374T/AT/CT, 162374T/AT/CT
FAST CMOS 16-BIT REGISTER (3-STATE) -

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE(")
Pin Names Description Inputs Outputs
- xDx Data Inputs Function xDx xCLK xOE XOX -
XxCLK “| Clock ' Inputs Hi-Z X L H 4
xOx 3-State Outputs. . L X H H z
XOE 3-State Output Enable Input (Active LOW) Load L T L L
' 252101 | Register H T L H
L T H z
H ) H z
NOTE: 2542 tbl 02
1. H = HIGH Voltage Leve!
L = LOW Voltage Level
X = Don't Care
~Z=High Impedance
» , T = LOW-to-HIGH Transition
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (TA = +25°C, f = 1.0MHz)
Symbol Rating Commercial Military | Unit Symbol | Parameter(1) Conditions | Typ. | Max. { Unit
VTERM(2| Terminal Voltage | —0.510+7.0 | 0.5t10+7.0| V CIN Input VIN =0V 45 | 6.0 | pF
with Respect to ~ Capacitance
3 GND. Cout | Output VouT = 0V 55| 80 | pF
VTERME | Terminal Voltage | -0.5t0 Vec | -0.5toVee | V Capacitance
: with Respect to
GND . NOTE: 2542 Ink 04
™ Operating 2010485 | 55041251 - 1. This parameter is measured at characterization but not tested. v
Temperature .
ToIAS Temperature -55t0+125 | -65t0 +135 | °C
) Under Bias
Ts1G Storage -55t0 +125 | -65t0 +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
‘lout DC Output ~60to +120 | -60to +120 | mA
: - | Current
NOTES: 2542 Ink 03
1. Stressesgreaterthanthoselisted under ABSOLUTE MAXIMUMRATINGS
may cause permanentdamage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
notimplied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.
2. Al device terminals except FCT162XXXT Output and I/O terminals.
3. Output and I/O terminals for FCT162XXXT. -
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IDT54/74FCT16374T/AT/CT, 162374T/AT/CT o o .
FAST CMOS 16-BIT REGISTER (3-STATE) . MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE = "
Following Conditions Apply Unless Otherwise Specmed .
Commercial: TA = —40°C to +85°C, Vcc = 5.0V + 10%; Military: TA = =55°C to +125°C, Vcc 5.0V-+10% -

Symbol Parameter Test Conditions()  ~ Min. | Typ®| Max. | Unit
VIH Input HIGH Level ’ Guaranteed Logic HIGH Level ©~ -~~~ "~ 1 20 —. — v
viL Input LOW Leve! Guaranteed Logic LOW Level — — .| 08 v
IIH Input HIGH Current (Input pins) Vee = Max. |- Vir=Vee — — | 45 HA

Input HIGH Current (/O pins) o B — — | +18
L Input LOW Current (Input pins) S ) Vi=GND -~ - -+ |- — +5 -

Input LOW Current (VO pins) ' N = — | x5
lozH High Impedance Output Current | Vcc = Max. | vo=27V — — +10 RA
lozL (3-State Output pins) . ' Vo=0.5V - — | %10
VIK Clamp Diode Voltage Vece = Min,, IIN =-18mA — -07 1 1.2 \
los Short Circuit Current Vee = Max., Vo = GND®) -80 | 140 | 200 | mA !
lo. Output Drive Current Vce = Max.,, Vo=25V0® - -50 — | -180 | mA
VH Input Hysteresis : ) = : — 100 — mv
lecL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc —_ 0.05 | 15 mA
IccH '
Iccz s

i 2542 1nk 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16374T - ;
Symbol Parameter ) Test Conditions(" Min. | Typ@| Max. | Unit:
VoH Output HIGH Voltage Vece = Min. - IoH=-3mA - - - 25 35 | — \'
VIN=ViHorViL. | loH=-12mA MIL. 24 | 35 — v
10H = —15mA COM'L. . ‘
- |OH = ~24mA MIL. 20.| 30 —_ v
‘loH = —32mA COM'L4) S - L
VoL Output LOW Voltage Vee = Min. ) loL=48mA MIL.~ = 0.2 055 v
VIN = VIHor VIL loL= 64mA COM'L.
loFF Input/Output Power Off Leakage | Vcc =0V, ViN or Vo 4.5V s — | — ] £100°]  pA
: v ' . 2542 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162374T o

Symbol Parameter Test Conditions() ' Min. | Typ@| Max. | Unit
lobL Output LOW Current Vee =5V, ViN= ViHor VIL, VouT= 1.5V®) . 60 | 115 | 150 mA
lobH Output HIGH Current Vee =5V, VIN= ViHor Vi, VouT= 1.5V -0 | -115| -150 | mA
VOH Output HIGH Voltage Vee = Min. |OH = ~16mA MIL. 24 3.3 — \'

VIN = VIHor VIL 10H = —24mA COM'L.
VoL Output LOW Voitage Vee = Min. loL = 16mA MIL. - 0.3 0.55 \Y
VIN = ViIHor VIL loL = 24mA COM'L.
NOTES: 25421nk 07

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vee = 5.0V, +25°C ambient.

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

4. Duration of the condition can not exceed one second.
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IDT54/74FCT16374T/AT/CT, 162374T/AT/CT

FAST CMOS 16-BIT REGISTER (3-STATE)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(1) Min. |Typ.@| Max. [ Unit
Alce Quiescent Power Supply Current | Vcc = Max. — 0.5 1.5 mA
TTL Inputs HIGH “VIN=3.4V0)
lcco Dynamic Power Supply Vce = Max. VIN = Vce — 60 100 | pA/
Current(4) Outputs Open VIN = GND MHz
XOE = GND
One Input Toggling
50% Duty Cycle
Ilc Total Power Supply Current(6) Vce = Max. VIN = Vce — 0.7 2.5 mA
Qutputs Open VIN=GND
fcp = 10MHz
50% Duty Cycle .
XOE = GND VIN = 3.4V — 1.2 4.0
fi = SMHz VIN = GND
50% Duty Cycle
One Bit Toggling
Vce = Max. VIN = Vco — 3.1 | 650
Outputs Open ViN=GND
fcp = 10MHz
50% Duty Cycle
XxOE = GND VIN = 3.4V — 7.6 | 2009
Sixteen Bits Toggling VIN = GND
fi = 2.5MHz
50% Duty Cycle
NOTES: 2542 b1 08

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN= 3.4V); all other inputs at Vec or GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
5. Values for these conditions are examples of the Icc formula These limits are guaranteed but not tested.
6. Ic = |QUIESCENT + lINPUTS + IDYNAMIC
= Icc + Alcc DHNT + lcep (fcpNep/2 + fiNi)

lcc = Quiescent Current (Icct, lccH and lccz)

Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs High

N7 = Number of TTL Inputs at DH

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

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

Ncp = Number of Clock Inputs at fcp

fi = Input Frequency

Ni = Number of Inputs at fi

5.5 5



IDT54/74FCT16374T/AT/CT, 162374T/AT/CT

FAST CMOS 16-BIT REGISTER (3-STATE)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16374T7/162374T FCT16374AT/162374AT | FCT16374CT/162374CT
Com’l. Mil, Com'l. Mil. Com!l. I Mil.

Symbol Parameter Condition(") |Min.()] Max. |Min.(2)| Max. |Min.()] Max. [Min.(2| Max. {Min.(2)]| Max. |Min.(2| Max. | Unit
tPLH Propagation Delay CL=50pF | 20 |10.0} 20 |11.0] 20 )65 | 2072 ] 20|52 ] 20|62 ]|ns
tPHL XCLK to xOx RL = 500Q
tPZH Output Enable Time 15 |125| 1.5 |140| 1565 |15 |75| 15|55 ]| 15|62 |ns
1PZL
tPHZ Output Disable Time 1580|1580 |15|55|15]|65]15}150|15]|57|ns
tPLZ
tsu Set-up Time HIGH 20 — |20 —J20} — 20| — |20 — {20 | — | s

or LOW, xDx to xCLK
tH Hold Time HIGH 15| — |15 —}15| — | 15| — 15| —]1565]| — |ns
or LOW, xDx to xCLK i ‘
w XCLK Pulse Width 70| —}|70] —|50| — |60} — 50| — (60| — [ns
HIGH or LOW i
tsk(o){ Output Skew(® — o5 —Jo5] —}Jo5) —Jos5|] —]os5] —|o5|ns
NOTES: 2542 1] 09
1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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FAST CMOS

Integrated Device Technology, Inc.

18-BIT REGISTERED
TRANSCEIVER

IDT54/74FCT16500AT/CT
IDT54/74FCT162500AT/CT

FEATURES:

Common features:

0.5 MICRON CEMOS™ Technology

High-speed, low-power CEMOS replacement for

ABT functions

Typical tsk(o) (Output Skew) < 250ps

ESD > 2000V per MIL-STD-883, Method 3015;

> 200V using machine model (C = 200pF, R = 0)

25 mil Center SSOP and Cerpack Packages

Extended commercial range of -40°C to +85°C

- Vcec =5V +10%

Features for FCT16500AT/CT:

— High drive outputs (-32mA IoH, 64mA loL)

~ Power off disable outputs permit “live insertion”

— Typical VoLP (Output Ground Bounce) < 0.8V at
Vee =5V, TA=25°C

Features for FCT162500AT/CT:

— Balanced Output Drivers: +24mA (commercial),

+16mA (military)

— Reduced system switching noise

— Typical VoLP (Output Ground Bounce) < 0.5V at
Vce =5V,TA=25°C

DESCRIPTION:

The IDT54/74FCT16500AT/CT and [IDT54/
74FCT162500AT/CT 18-bit registered transceivers are built
using advanced CEMOS, dual metal CMOS technology.

.

These high-speed, low-power 18-bit registered bus trans-
ceivers combine D-type latches and D-type flip-flops to allow
data flow in transparent, latched and clocked modes. Data
flowineachdirectionis controlled by output-enable (OEAB and
OEBA,), latch enable (LEAB and LEBA) and clock (CLKAB
and CLKBA) inputs. For A-to-B data flow, the device operates
in transparent mode when LEAB is HIGH. When LEAB is
LOW, the A datais latched if CLKAB is held ata HIGH or LOW
logiclevel. if LEABisLOW, the Abusdatais stored inthe latch/
flip-flop on the HIGH-to-LOW transition of CLKAB. OEAB
performs the output enable function on the B port. Data flow
from B portto A portis similar but requires using OEBA, LEBA
and CLKBA. Flow-through organization of signal pins facili-
tates ease of layout. All inputs are designed with hysteresis
for improved noise margin.

The IDT54/74FCT16500AT/CT are ideally suited for driv-
ing high capacitance loads and low impedance backplanes.
The output buffers are designed with Power-Off Disable
capability to allow "live insertion" of boards when used as
backplane drivers.

The IDT54/74FCT162500AT/CT have balanced output
drive with current limiting resistors. This offers low ground
bounce, minimalundershoot, and controlled output fall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162500AT/CT are plug-in replacements for
the IDT54/74FCT16500AT/CT and 54/74ABT16500 for on-
board bus interface applications.

FUNCTIONAL BLOCK DIAGRAM
OEAB

CLKBA

LEBA

OEBA
CLKAB

i%?%

LEAB

A1

=

Dj—= D
\\ A \ y \ e
~———
CEMOSis a of d Devics Tech , Inc. TO 17 OTHER CHANNELS 2548 drw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES

MAY 1992

©1992 Integrated Device Technology, Inc.
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IDT54/74FCT16500AT/CT, 162500AT/CT

FAST CMOS 18-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
OEAB [ ] 1 s ]
LEAB [] 2 55 ]
A [ 54 ]
GND [] 4 53 [
A2 []5 52
As [ 8 51 g’
Vee [ 7 50 [ ]
A+ [] 8 49 |
As |: 9 48 j
As [ 10 47 []
GND [} 11 46 ]
AT [] 12 45 ]
As [: 13 44 j
As [] 14 sose-1 43 [ ]
Ao [] 15 42
A [} 18 4“1
Az [ 17 40
GND [ 18 39 [
A13 19 38 ]
A1a g 20 37 ]
A1s [] 2 36 [ ]
Vee [] 22 35 [
A [] 23 34 7
Az [] 24 33 b
GND [ 25 2]
A [] 26 31 :]
OEBA [| 27 30 ]
LEBA [ ] 28 29 ]
SSOP

TOP VIEW

GND OEAB C——————— 7114 56 ——— "1 GND
CLKAB LEAB C——— "1 2 551 CIKAB
B4 - [ S sS4 77 B4
GND GND 7714 53 1 GND
B2 A C————15 Se—————— B
Ba P S— L] | S— -
Vce Veoe C——————————17 [ n— /o'
B4 A C——— "8 49— 1 B4
Bs As C———— "9 48— Bs
Bs A C——— — "1 10 A7 Bs
GND GND L——— — 7 14 46— 71 GND
B7 Ar C———— 77112 A1 By
Bs A 1 13 ;¥ ——
Bs Ao C—————— 114 ES61 43— "1 Bg
B1o Ao C—————— 115 2771 B1o
B11 An "1 16 M Bn
Bt2 Az C——— 117 40— —— 71 B
GND GND C—— "1 18 39— GND
B3 As C———— 119 """ B
B A 7120 kY4 m——— - T
B1s As C——————— 71 21 [ —— T Bis
Vee Vec C——— 122 35— 1 Vee
B1s Ae C—————— 123 341 B
B17 Ay C————— 777124 i} E— - T}
GND GND C—————— "1 25 R GND
Bis VT 31— """ B
CIKBA OEBA —————— 27 30—/ 1 CIKBA
GND LEBA C——————— o8 2071 GND
es4p e 02 CERPACK e
TOP VIEW
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IDT54/74FCT16500AT/CT, 162500AT/CT
FAST CMOS 18-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE(#)
Pin Names Description
OEAB A-to-B Output Enable Input Inputs Outputs
OFBA B-to-A Output Enable nput (Active LOW) OEAB LEAB | CLKAB Ax Bx
LEAB A-to-B Latch Enable Input L X X X z
LEBA B-to-A Latch Enable Input H H X L L
CIKAB | A-to-B Clock Input (Active LOW) H H X H H
CIKBA | B-to-A Clock Input (Active LOW) H L 4 L L
Ax A-to-B Data Inputs or B-to-A 3-State Outputs H L 1 H H
Bx B-to-A Data Inputs or A-to-B 3-State Outputs H L H X B@
2548 107 H L L X B®
NOTES: 2548 tb 02
1. A-to-Bdataflowis shown. B-to-Adataflowissimilarbut 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 LOW before LEAB went LOW.
4. H = HIGH Voltage Level

ABSOLUTE MAXIMUM RATINGS"

L = LOW Voltage Level

X = Don't Care

Z = High Impedancs

1 = HIGH-to-LOW Transition

CAPACITANCE (TA= +25°C, f = 1.0MHz)

Symbol Rating Commercial Military | Unit Symbol | Parameter() Conditions | Typ. | Max. | Unit
VTERM(3)| Terminal Voltage | -0.5t0 +7.0 | -0.5t0+7.0| V CIN Input VIN =0V 45 | 6.0 | pF
with Respect to Capacitance
- GND_ co 1o Vour=0vV | 55 | 80 | pF
VTERM(3) Terminal Voltage | —0.5to Vec | ~0.5to Ve |V Capacitance
with Respect to
GND NOTE: ) o 2548 Ink 04
- 1. This parameter is measured at characterization but not tested.
TA Operating -40t0 +85 | -55t0+125 | °C
Temperature
TBIAS Temperature -551t0+125 | 6510 +135 | °C
Under Bias
Ts1G Storage -551t0+125 | -65t0 +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lour DC Output -601to +120 | -60t0 +120 | mA
: Current
NOTES: 2548 Ink 03
1. Stressesgreater thanthoselisted under ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
notimplied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.
2. Al device terminals except FCT162XXXT Output and 1/O terminals.
3. Qutput and I/O terminals for FCT162XXXT.
5.6 3



IDT54/74FCT16500AT/CT, 162500AT/CT
FAST CMOS 18-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = —40°C to +85°C, Vcc = 5.0V £ 10%,; Military: TA = -55°C to +125°C, Vcc = 5.0V +10%

Symbol Parameter Test Conditions(V Min. | Typ.@| Max. | Unit
ViH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - — v
ViL Input LOW Level Guaranteed Logic LOW Level —_ — 0.8 v
ItH Input HIGH Current (Input pins) Vce = Max. Vi=Vce —_ — 15 HA

Input HIGH Current (I/O pins) ‘ —_ — +15
e Input LOW Current (Input pins) Vi=GND - — 5

Input LOW Current (/O pins) —_ — +15
lozH High Impedance Output Current | Vcc = Max. Vo=27V - — +10 pA
lozL (3-State Output pins) Vo=0.5V - — +10
VIK Clamp Diode Voltage Vce = Min,, IIN =-18mA — 07 (| -12 v
los Short Circuit Current Vce = Max., Vo=GND® —80 | 140 | 200 | mA
lo Output Drive Current vce = Max., Vo=25V) -50 — | 180 | mA
VH Input Hysteresis — — 100 — mv
R Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc —_ 0.05 1.5 mA
IccH :
lccz

2548 Ink 05

OUTPUT DRIVE CHARACTERISTICS FOR FCT16500T |

Symbol Parameter Test Conditlons(" Min. | Typ?@| Max. | Unit
VoH Output HIGH Voltage Vece = Min. loH=-3mA 25 3.5 —_ \Y
VIN = ViHor ViL [OH = ~12mA MIL. 24 3.5 —_ \
|OH = =15mA COM'L.
|oH = —24mA MIL. 20 3.0 —_ \
10H = =32mA COM'L.4
VoL Output LOW Voltage Vee = Min. loL=48mA MIL. —_ 0.2 0.55 v
VIN = ViHor ViL loL= 64mA COM'L. ’
|loFF Input/Output Power Off Leakage | Vcc =0V, VIN or Vo £4.5V e— — | £100}| pA
) 2548 Ink 06

OUTPUT DRIVE CHARACTERISTICS FOR FCT162500T

Symbol Parameter Test Conditions(") Min. | Typ{?| Max. | Unit
lopL Output LOW Current Vee =5V, VIN= ViHor Vit, VouT=1.5V@ 60 115 150 mA
lobH Output HIGH Current Vee =5V, VIN=ViHor V), VouT=1.5V@) —-60 | -115| =150 | mA
Vox Output HIGH Voltage Vee = Min. loH = —=16mA MIL. 24 3.3 —_ \

VIN = ViH or VIL |0H = —24mA COM'L.
VoL Output LOW Voltage Vee = Min. loL=16mA MIL. —_ 0.3 0.55 v
VIN = VIHor ViL joL = 24mA COM'L.
NOTES: 2548 Ink 07

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.

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

4. Duration of the condition can not exceed one second.

5.6 4




IDT54/74FCT16500AT/CT, 162500AT/CT
FAST CMOS 18-BIT REGISTERED TRANSCEIVER - *:

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS Cee

Symbol . Parameter ‘ Test Conditions!” Min. | Typ.® | Max. Unit
Alcc - | Quiescent PowerSupply -~ = - | Vec=Max. - - . — 05 | 15 " mA
... | Current TTLInputs HIGH .. . . '|.ViN=3.4V®
Icco Dynaimic Power Supply Current® | Vcc = Max., Outputs Open |vin=Vece — | 75 120 pA/
N OEAB = OEBA = Ve or GND| Vin = GND MHz
. One Input Toggling o
A ! 50% Duty Cycle - :
Ic Total-Power Supply Current® . .| .Vcc = Max., Outputs Open | VIN = Vce - 08 | 27 mA
Lo ~{ fcp = 10MHz (CLKAB) VIN = GND o
50% Duty Cycle .
‘OEAB= OEBA=Vcc - -
LEAB = GND ' VIN = 3.4V —_ 13 4.2
One Bit Toggling VIN = GND
fi=5MHz " L
50% Duty Cycle. -
o Vce = Max., Outputs Open | ViN = Vce —_ 3.8 7.50
R R fop = 10MHz (CLKAB) - VIN = GND ,
R [ .| .50% Duty, Cycle
R : OEAB = OEBA = Vcc
LEAB = GND VIN = 3.4V — 86 | 21.89
Eighteen Bits Togglmg VIN = GND
fi=2.5MHz - '
50% Duty, Cycle
NQTES B B : . 2548 thi 08
- For conditions shown as Max or Mm use appropnate value speclﬁed under Electncal Characterlstlcs for the applicable device type.
2 Typical values are at.Vce = 5.0V, +25°c ambient. ; )
‘3. “Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
5. Values for these conditions are examples of the lec tormula _ These limits are guaranteed but not tested.
6. Ic = JQUIESCENT + IINPUTS + IDYNAMIC .
Ic = lcc + Alcc DHNT + lecp (fcPNcr/2 + fi Nl)
léc = Quiescent Current (icct, IccH and “lecz) -
Alce = Powér supply Current for a TTL High Input (VIN 3. 4V)
. DH = Duty Cycle for TTL Inputs High -
NT = Number of TTL Inputs at DH
Icco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non- Register Dewces)
Ncp = Number of Clock lnputs atfcp
- fi = Input Frequency ey
Ni= Number of Inpuls atfi - .
5.6 5



IDT54/74FCT16500AT/CT, 162500AT/CT : : [ .
FAST CMOS 18-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16500AT/162500AT FCT16500CT/162500CT
Com'l. Mil. Com'l.. . Mil.
Symbol Parameter cCondition®” | Min.® | Max. | min® | Max. | Min® | Max.: | Min® | Max. | unnt
fMax | CLKAB or CLKBA frequency® |  CL = 50pF — | 10| — [150 ] — | 150 | — 150 | MHz
tPLH | Propagation Delay i RL = 500Q 15 51 15 5.6 15 46 |. 1.5 4.6 ns
tPHL | Ax to Bx or Bx to Ax . . .
_tPLH | Propagation Delay 1.5 5.6 1.5 6.0 15 53 | .15 5.6 ns
tPHL | LEBA to Ax, LEAB to Bx e
tPLH | Propagation Delay 1.5 5.6 1.5 6.0 15 ‘63 | 1.5 54 ns
teHL | CCKBA to Ax, CLKAB to Bx : o : . . i
tPzH | Output Enable Time 1.5 6.0 1.5 6.4 1.5 5.6 1.5 6.0 ns
tpzL | OEBA to Ax, OEAB to Bx ' ‘
tPHZ Qutput Disable Time 15 5.6 1.5 6.0 1.5 52 1.5 |56 ns
trLz | OEBA to Ax, OEAB to Bx ‘ ‘ - :
tsu | Set-up Time HIGH or LOW . 3.0 —_ 3.0 —_ 3.0 —_ 3.0 — | ns
Ax to CLKAB, Bx to CLKBA : o :

tH | Hold Time HIGH or LOW . 0 - o | — 10 — 0~ — | ns
Ax to CLKAB, Bx to CLKBA ‘ . . .

tsu | Set-up Time . Clock 3.0 - 3.0 — 3.0 — |30 | — ns
HIGH or LOW HIGH . : L :
Ax to LEAB, Clock ) 1.5 — 1.5 — 15 | — 1.5 — ns
Bx to LEBA LOW

tH Hold Time HIGH or LOW : 1.5 —_ 16 | — 1.5 — 1.5 —_ ns

| Ax1o LEAB, Bx to LEBA i

tw | LEAB or LEBA Pulse Width 3.0 — 3.0 —_ 3.0 — 30 | — ns
HIGH® ) . . - . )

tw- | CLKAB or CLKBA Pulse Width ‘ 3.0 — | 30 — ] 30 — 3.0, — ns

: HIGH or LOW®) ‘ . ‘ o N

tsk(o) | Output Skew(4 - 05 | — 0.5 - 05 | — ] 05:|.ns

NOTES: A . . ) 2548 tb 09
1. See test circuits and waveforms. . e

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

3. This parameter is guaranteed but not tested. .

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

5.6 o 6



FAST CMOS IDT54/74FCT16501AT/CT
18-BIT REGISTERED IDT54/74FCT162501AT/CT
; TRANSCEIVER
Integrated Device Technology, Inc.

FEATURES:

Common features:

— 0.5 MICRON CEMOS™ Technology

- High-speed, low-power CEMOS replacement for
ABT functions

— Typical tsk(o) (Output Skew) < 250ps

— ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)

—~ 25 mil Center SSOP and Cerpack Packages

— Extended commercial range of -40°C to +85°C

- Vecec =5V +10%

Features for FCT16501AT/CT:

— High drive outputs (-32mA IoH, 64mA loL)

— Power off disable outputs permit “live insertion”

— Typical VoLp (Output Ground Bounce) < 0.8V at
Vee =5V, TA=25°C

Features for FCT162501AT/CT:

— Balanced Output Drivers: #24mA (commercial),

+16mA (military)

~ Reduced system switching noise

-~ Typical VoLp (Output Ground Bounce) < 0.5V at
Vce = 5V, TA=25°C

DESCRIPTION:

The IDT54/74FCT16501AT/CT and IDT54/
74FCT162501AT/CT 18-bit registered transceivers are built
using advanced CEMOS, dual metal CMOS technology.

.

.

These high-speed, low-power 18-bit registered bus trans-
ceivers combine D-type latches and D-type flip-flops to allow
data flow in transparent, latched and clocked modes. Data
flowin eachdirectionis controlled by output-enable (OEAB and
OEBA,), latch enable (LEAB and LEBA) and clock (CLKAB
and CLKBA) inputs. For A-to-B data flow, the device operates
in transparent mode when LEAB is HIGH. When LEAB
isLOW, the A data is latched if CLKAB is held at a HIGH or
LOW logic level. If LEAB isLOW, the A bus data is stored in
the latch/flip-flop on the LOW-to-HIGH transition of CLKAB.
OEAB performs the output enable function onthe B port. Data
flow from B port to A port is similar but requires using OEBA,
LEBA and CLKBA. Flow-through organization of signal pins
facilitates ease of layout.  All inputs are designed with
hysteresis for improved noise margin.

The IDT54/74FCT16501AT/CT are ideally suited for driv-
ing high capacitance loads and low impedance backplanes.
The output buffers are designed with Power-Off Disable
capability to allow "live insertion" of boards when used as
backplane drivers. )

The IDT54/74FCT162501AT/CT have balanced output
drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled output fall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162501AT/CT are plug-in replacements for
the 1DT54/74FCT16501AT/CT and 54/74ABT16501 for on-
board bus interface applications.

FUNCTIONAL BLOCK DIAGRAM

OEAB
CLKBA >
LEBA
OFBA ———q >—
N
CLKAB >
LEAB > )
= o, I
A1 > D »>—D
c —] ¢t
D~ D <
\\ \ # \ A \ P
S~
TO 17 OTHER CHANNELS

CEMOS is a trademark of Integrated Device Technology, Inc.

2547 drw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES

MAY 1992

©1992 Integrated Device Technology, Inc.

57

DSC-4620/2
1



IDT54/74FCT16501AT/CT, 162501AT/CT
FAST CMOS 18-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

OEAB 1 u 56 GND
LEAB[ ]2 = 55[]CLKAB
A3 54 [ ] B
GND [ ] 4 53 [ ] GND
A5 52 [ ] B2
As[] e 51 |Bs-
vee [ 7 50 [] Vee
A 8 49 ] Bs
As[] o 48 [ ]Bs
As 10 47 ] Bs
GND 11 46 [ ] GND
A7) 12 45| By
As[] 18 44 )88
As[ | 14 SOs6-1 43 [ |Bs -
Ao [ ] 15 42 B0
Aun[] 16" 41 :] B11
A 17 40 [TBr
“GND 18 33 []GND
Al ] 19 38[ |B1s
As[] 20 37 []Bu
Ais ] 2 38| |Bts
Vec [ 22 35 [ Vec
Aws[ ] 23 34 B
A7 [ 24 33| B
GND [ | 25 32 []GND
Aw[ | 26 31| ]Bis
OEBA[ | 27 30 [ ] CLKBA
LEBA[ | 28 29 ] GND
2547 drw 02
SSOP
TOP VIEW

OEAB
LEAB
A1
GND
A2
A3
Vce
A4

As

As
GND
A7
As
A9

Ato

A1
A12
GND
A13
A4
A15
Vece
Ats
A7
GND
Ais

LEBA

— 56—
—— 1] —
— ) e—
— 1] e—
—— Y ——
— 51 ——————
7 50—
——— P1) E—
— PTY —
—— P? | e——]
— 4 ——————
—— UT] e——]
13 Y'Y ——
——F S T R | e——
— T 4ap————
— V] e—)
——— ) ——
— ——————
— 1 1) e————
— ) 7—————
 — 1 sp———————
— Y] S————
—— u——————
— ——————
— ") m——
— ) 7 e—
— - 4 I———————
— Pro) S——

) } 2547 drw 03

s

GND
CLKAB
B1
GND
B2
Bs
Vce
B4
Bs
Bs
GND
B7
Bs
Bs
B1o
B
B12
GND
B13
B14

‘B1s .

Vee.
Bis
B17
GND
B1s
CLKBA
GND
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IDT54/74FCT16501AT/CT, 162501AT/CT
FAST CMOS 18-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE(#

Pin Names Description

OEAB A-to-B Output Enable Input Inputs Outputs

OEBA B-to-A Output Enable Input (Active LOW) OEAB LEAB CLKAB Ax Bx

LEAB A-to-B Latch Enable Input L X X X YA

LEBA B-to-A Latch Enable Input H H X L L

CLKAB A-to-B Clock Input H H X H H

CLKBA B-to-A Clock Input H L T L L

Ax A-to-B Data Inputs or B-to-A 3-State Outputs H L ) H H

Bx B-to-A Data [nputs or A-to-B 3-State Outputs H L L X B®@
2547101 01 H L H X B®

NOTES: 2547 tb1 02

ABSOLUTE MAXIMUM RATINGS("

1. A-to-Bdataflowisshown. B-to-Adataflowis 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
X =Don't Care
Z = High Impedance
T = LOW-to-HIGH Transition

CAPACITANCE (Ta=+25°C, f = 1.0MHz)

Symbol Rating Commerclal | Military | Unit Symbol | Parameter() Conditions | Typ. | Max. | Unit
VTERM(2)| Terminal Voltage | -0.5t0 +7.0 | -0.5t0 +7.0 | V CN Input VIN =0V 45| 6.0 | pF
with Respect to Capacitance
GND_ cro |0 VoUT=0V | 55 | 80 | pF
V1ERM{3)| Terminal Voltage | —0.5to Vcc | -0.5toVeec | V Capacitance
with Respect to
GND NOTE: 25471k 04
" . Thi i d at ch izati .
Ta Operating 4010485 | 55104125 | °C 1. This parameter is measured at characterization but not tested
Temperature
TeiAS Temperature -55t0+125 | 6510 +135 | °C
Under Bias
TsTG Storage -55t0+125 | -65t0 +150 | °C
Temperature
Pt Power Dissipation 1.0 1.0 w
lout DC Output —601to+120 | —-60t0 +120 | mA
Current
NOTES: 2547 Ink 03
1. Stresses greaterthanthoselisted under ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
notimplied. Exposureto absolute maximum rating conditions for extended
periods may affect reliability.
2. All device terminals except FCT162XXXT Output and /O terminals.
3. Outputand I/O terminals for FCT162XXXT.
5.7 3



IDT54/74FCT16501AT/CT, 162501 AT/CT .
FAST CMOS 18-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA= —40°C to +85°C, Vcc = 5.0V £ 10%,; Military: TA = -55°C to +125°C, Vcc = 5.0V £10%

Symbol Parameter Test Conditions(?) Min. | Typ.®| Max. | unit
ViH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — v
ViL Input LOW Level Guaranteed Logic LOW Level —_ - 0.8 v
liH Input HIGH Current (Input pins) vece = Max. Vi=Vce —_ — 5 | pA

Input HIGH Current (1/O pins) — — +15
liL Input LOW Current (Input pins) Vi=GND — — 15

Input LOW Current (/O pins) . — — +15
lozH High Impedance Output Current | Vcc = Max. Vo=27V - — +10 pA
lozL (3-State Output pins) Vo=0.5V —_ — +10
VIK Clamp Diode Voltage Vce = Min., IN =-18mA — 07| 1.2 v
los Short Circuit Current vee = Max., Vo= GND® —80 | 140 | 200 | mA
lo Output Drive Current Vcce = Max., Vo =2.5V® -50 — | -180 | mA
VH Input Hysteresis — — 100 —_ mv .
lecL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc - 005 | 15 mA
lccH
lccz

2547 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16501T '
Symbol Parameter Test Conditions(V Min. | Typ?@| Max. | Unit
VOH Output HIGH Voltage Vce = Min. IoH=-3mA 25 3.5 — v
VIN = ViHor ViL loH=-12mA MIL. . 24 3.5 - v
IoH = —15mA COM'L. :
10H = —24mA MIL. 2.0 3.0 — v
loH = —=32mA COM'L.(4)
VoL Output LOW Voltage Vee = Min. loL=48mA MIL. —_ 0.2 0.55 \
VIN = ViH or ViL 0L = 64mA COM'L.
loFF Input/Output Power Off Leakage | Vcc =0V, VIN or Vo <4.5V —_ — | £100 | pA
2547 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162501T

Symbol Parameter Test Conditions(" Min. | Typ@{ Max. | Unit
lobL Qutput LOW Current Vee = 5V, VIN= ViHor ViL, VouT= 1.5VE) 60 115 { 150 mA
lopH Output HIGH Current Vee =5V, ViIN= ViHor Vi, VouT=1.5V(@®) -60 | —115] —150 | mA
VoH Output HIGH Voltage Vvce = Min. loH=-16mA MIL. 24 3.3 - v

VIN = ViH or ViL IoH = —=24mA COML.
VoL Output LOW Voltage Vee = Min. loL = 16mA MIL. - 0.3 | 055 v
VIN = VIHor VIL loL = 24mA COM'L.
NOTES: 2547 Ik 07

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.

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

4. Duration of the condition can not exceed one second.

5.7 4




IDT54/74FCT16501AT/CT, 162501AT/CT
FAST CMOS 18-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditlons!? Min. | Typ.? | Max. Unit
Alcc | Quiescent Power Supply Vece = Max. - : — 0.5 - 1.5 mA
o “Current TTL Inputs HIGH VIN = 3.4VP) : :
lcco Dynamic Power Supply Current¥) | Vcc = Max., Outputs Open - |ViN = Vce —_ 75 120 pA/
. ‘ OEAB = DEBA = Vccor GND|ViN = GND MHz
One Input Toggling i
. 50% Duty Cycle .
Ic Total Power Supply Current® . .. | Vcc = Max., Outputs Open | VIN = Vee — 0.8 2.7 mA
) fcp = 10MHz (CLKAB) VIN = GND
50% Duty Cycle
OEAB = OEBA = Vcc :
LEAB = GND o VIN = 3.4V — 1.3 4.2
One Bit Toggllng VIN = GND :
=5MHz ‘ c
50% Duty Cycle .
Vce = Max., Outputs Open - [ViN=Vce — 3.8 7.50)
fcP = 10MHz (CLKAB) VIN=GND
50% Duty Cycle
OEAB= OEBA=Vcc '
LEAB = GND VIN = 3.4V - 86 | 21.8%
Eighteen Bits Toggling VIN = GND '
fi=2.5MHz
50% Duty Cycle
NOTES: 2547 tbl 08
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the appllcable device type.
2. Typlcal values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vccor GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
5. Values for these conditions are examples-of the Icc formula. These limits are guaranteed but not tested.
6. Ic = lQUIESCENT + lINPUTS + IDYNAMIC
lc = Icc + Alcc DHNT + lcco (fceNcp/2 + fiNi) |
lcc = Quiescent Current (lccL, lccH and Iccz)
Alcc = Power Supply Current for a TTL High Input (VN = 3.4V) -
DH = Duty Cycle for TTL Inputs High
Nt = Number of TTL Inputs at D
lcco = Dynamic Current Caused by an lnput Transltion 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
.. Ni= Number of Inputs at fi
57 5



IDT54/74FCT16501AT/CT, 162501AT/CT
FAST CMOS 18-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16501AT/162501AT FCT16501CT/162501CT
Com'l. Mil. Com'l. Mil.
Symbol Parameter Condition(" Min.® | Max. | Min.® | Max. | Min.® | Max. | Min.® | Max. | Unit
fMAX -| CLKAB or CLKBA frequency(® — 150 — 150 — 150 - 150 | MHz
tPLH | Propagation Delay CL = 50pF 1.5 5.1 1.5 5.6 1.5 4.6 1.5 4.6 ns
tPHL | Axto Bx or Bx to Ax Rt = 500Q i
tPLH | Propagation Delay 1.5 5.6 1.5 6.0 1.5 53 1.5 5.6 ns
tpHL | LEBA to Ax, LEAB to Bx
tPLH | Propagation Delay 1.5 56 1.5 6.0 1.5 5.3 1.5 54 ns
tPHL | CLKBA to Ax, CLKAB to Bx :
tpzH | Output Enable Time | 156. ] 6.0 1.5 6.4 1.5 5.6 1.5 6.0 ns
trzL | OEBA to Ax, OEAB to Bx
tPHZ | Output Disable Time 1.5 56 1.5 6.0 1.5 52 1.5 5.6 ns
tprz | OEBA to Ax, OEAB to Bx
tsu | Set-up Time HIGH or LOW 3.0 - 3.0 _ 3.0 - 3.0 - ns
Ax to CLKAB, Bx to CLKBA

tH Hold Time HIGH or LOW 0 —_ 0 - 0 -_— 0 _ ns
Ax to CLKAB, Bx_to CLKBA

tsu | Set-up Time Clock 3.0 —_ 3.0 —_ 3.0 - 3.0 —_ ns
HIGH or LOW LOW
Axto LEAB, Clock 1.5 —_ 1.5 — 1.5 —_ 1.5 — ns
Bx to LEBA HIGH ‘ ‘

tH Hold Time HIGH or LOW 1.5 —_ 1.5 —_ 1.5 — 1.5 —_ ns
Ax to LEAB, Bx to LEBA

tw | LEAB or LEBA Pulse Width 3.0 — 3.0 — 3.0 — | 30 — | ns
HIGH®

tw | CLKAB or CLKBA Pulse Width 3.0 — 3.0 — 3.0 — 3.0 — ns
HIGH or LOW®) '

tsk(o) | Output Skew(4 - 0.5 — 0.5 — 0.5 — 05 | ns
NOTES: . 2547tbl09

1. See test circuits and waveforms.

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

3. This parameter is guaranteed but not tested.

4. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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FAST CMOS IDT54/74FCT16543T/AT/CT/DT
16-BIT LATCHED IDT54/74FCT162543T/AT/CT/DT
IR, R TRANSCEIVER
Integrated Device Technology, Inc.

FEATURES:
- Common features:
.. — 0.5 MICRON CEMOS™ Technology
- High-speed, low-power CEMOS replacement for
_ABT functions
. "= Typical tsk(o) (Output Skew) < 250ps
— ESD > 2000V per MIL-STD-883, Method 3015;
. > 200V using machine model (C = 200pF, R = 0)
- 25 mil Center SSOP and Cerpack Packages
-, Extended commercial range of -40°C to +85°C
- Vee =5V +10% .
Speed grades same as FCT-T Octals
Features for FCT16543T/AT/CT/DT:
» =~ High drive outputs (-32mA IoH, 64mA loL)
- Power off disable outputs permit “live insertion” -
- = Typical VoLp (Output Ground Bounce) <1 OV at
Vce =5V, TA=25°C
Features for FCT162543T/AT/CT/DT:
- Balanced Output Drivers: +24mA (commerclal),
. . £16mA (military)
L= Reduced system switching noise
—. Typical VoLp (Output Ground Bounce) < 0. 6V at
Vee=5V,TA=25°C

DESCRIPTION:

" The IDT54/74FCT1 6543T/AT/CT/DT and IDT54/
74FCT162543T/AT/CT/DT 16-bitlatched transceivers are built
using advanced CEMOS, dual metal CMOS technology.

o -

co

These high-speed, Iow-power devices are organized as

“two independent 8-bit D-type latched transceivers with sepa-

rate input and output control for each set to permit indepen-
dent control of data flow in either direction. For example, the
A-to-B Enable (xCEAB) must be LOW in order to enter data
from Aportor to output datafrom the B port. xLEAB controls
the latch function. When xLEAB is LOW, the latches are
transparent; a subsequent LOW-to-HIGH transition of xCEAB
signal puts the A latches in the storage mode. xOEAB
performs output enable function on the B port. Data flow from
B port to A port is similar but requires using xCEBA, xLEBA,
and xOEBA inputs. Flow-through organization of signal pins
facilitates ease of layout. Allinputs are designed with hyster-
esis for improved noise margin. .

The IDT54/74FCT16543T/AT/CT/DT are ideally suited for

_driving high capacitance loads and low impédance backplanes.

The output buffers are designed with Power-Off Disable
capability to allow "live insertion" of boards when used as
backplane drivers.

The IDT54/74FCT162543T/AT/CT/DT have balanced out-

* put drive with current limiting resistors. This offers low ground
" bounce, minimalundershoot, and controlled output fall times—

reducing the need for external series terminating resistors.
The |DT54/74FCT162543T/AT/CT/DT are plug-in replace-
ments for the IDT54/74FCT16543T/AT/CT/DT and 54/
74ABT16543 for on-| board bus mterface applxcatlons

FUNCTIONAL BLOCK DIAGRAM

10EBA
1CEBA
1LEBA
10EAB
1CEAB
1LEAB
cie
1A1 <> O
D —<> 1B1
Mo
o
D
y Y N \
\ _— 4
N
TO 7 OTHER CHANNELS
2618 drw 01
CEMOS is a trademark of Integrated Device Te Inc.

20EBA”
2CEBA

2LEBA
20EAB
2CEAB

2LEAB

D <> 2B1

TO 7 OTHER CHANNELS
2618 drw 02

MILITARY AND COMMERCIAL TEMPERATURE RANGES

MAY 1992

©1992 Integrated Device Technology, Inc.
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IDT54/74FCT16543T/AT/CT/DT, 162543T/AT/CT/DT
FAST CMOS 16-BIT LATCHED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
10EAB [ | ¥ / 56 | 10OEBA 10EAB ———— 11 56
1LEAB [| 2 55 ] «EBA ~ WEAB C————— 2 55
1CEAB [ 3 54:];@ CEAB C—————3 54|
GND [ 4 53[] GND GND C—————4 53
A1 é 5 52 ] 1B AT 5 52|
e [ 6 51 B2 - he C—————6 51
Vec []7 50 [ ] Veo Vee C————17 . 50
s [] 8 49 ] 1B RN s — 48
A [] 9 48 [ ] 1B4 A CC———— o9 48
1As [] 10 47 [ Bs s C——— 110 47
GND [ 11 46 ] GND GND 1 11 46
e [] 12 45 ] 1Bs e C———————12 .., 45
- 1A7 [] 13 44 | 1B7 1A7 L__—___—_: 13 ‘ 44
1As [] 14 SOS6-1 43 [ 1Bs s C——————114 Es6-1 43
21 é 15 42 B o VI ms—— 1 42|
om2 ] 16 41%282 e Lo 16 . a1
o [ 17 407 8 YV m—— VA 40
GND [] 18 39 ] GND GND C—————— 18 39
2A¢ [ ] 19 38| | 2Bs4 PV —— |-} - 38
2As [] 20 37 [ ] #Bs As C——————20 a7,
2hs [ 21 36 ] 2Bs PPV — Y I 36
vee [ 22 35 ] Voo Voo C————— 12 35
A7 [] 28 34 [ ] 287 27 Y e—— 34
2As [ 24 33[ ] Bs PV — Y 33
GND [] 25 32 ] GND GND C———————— 25 32
(GEAB [] 26 31 [ OFEA LEAB C—————26 a1
AEAB [ 27 30 ] JEBA AEAB C————— =1 30
2OFAB [ | 28 29 ] 20OEBA 20EAB C————— 28 29
L Ssoe e SoF iEw

ISR —— N 5 =T

2618 drw 04
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IDT54/74FCT16543T/AT/CT/DT, 162543T/AT/CT/DT
FAST CMOS 16-BIT LATCHED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION

FUNCTION TABLE(": 2

Pin Names Description For A-to-B (Symmetric with B-to-A)
xOEAB A-to-B Output Enable Input (Active LOW) Latch Output
XOEBA | B-to-A Output Enable Input (Active LOW) Inputs Status Buffers
XCEAB | A-to-B Enable Input (Active LOW) XCEAB | xLEAB [xOFAB | xAx to xBx XBx
xCEBA B-to-A Enable Input (Active LOW) H X X Stor!ng High 2
x(EAB A-to-B Latch Enable Input (Active LOW) X H X Storing X
xLEBA B-to-A Latch Enable Input (Active LOW) X X H X High 2
XAX A-to-B Data Inputs or B-to-A 3-State Outputs L L L Transp?arent Curr.ent A Inputs
xBx B-to-A Data Inputs or A-to-B 3-State Outputs L H L Storing Previous” A Inputs
NOTES: 2618 tbl 02
2618101 1. * Before XLEAB LOW-to-HIGH Transition
H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care or Irrelevant
2. A-to-B data flow shown; B-to-A flow control is the same, except using
XCEBA, x LEBA and xOEBA.
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (TA= +25°C, f = 1.0MHz)
Symbol Rating Commerclal Military | Unit Symbol | Parameter(1) Conditions | Typ. | Max. | Unit
V7eRM(2)| Terminal Voltage | —0.510+7.0 [ -0.5t0+7.0 ] V CIN Input VIN =0V 45 | 6.0 | pF
with Respect to Capacitance
- GND o |vo Vour=0vV | 55 | 80 | pF
VTERM(3) Terminal Voltage | —0.5to Vec | -0.5to Ve [ V Capacitance
glrt\}']DRespect to NOTE: 2618 1k 04
- - 1. This parameter is measured at characterization but not tested.
Ta Operating —40t0+85 | -55t0+125] °C
Temperaturs
Teias Temperature ~551t0+125 | 6510 +135 | °C
Under Bias
TsTG Storage ~551t0 +125 | -65t0 +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Output —60t0+120 | -60t0 +120 | mA
Current
NOTES: 2618 Ink 03

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanentdamage to the device. Thisisastressrating
only and functional operation of the device at these or any other condi-
tions above those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

2. All device terminals except FCT162XXXT Output and I/O terminals.

3. Output and I/O terminals for FCT162XXXT.
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IDT54/74FCT16543T/AT/CT/DT, 162543T/AT/CT/DT
FAST CMOS 16-BIT LATCHED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE .

Following Conditions Apply Unless Otherwise Specified:
Commercial: TA =—40°C to +85°C, Vcc = 5.0V + 10%; Military: TA = —55°C to +125°C, Vcc = 5.0V £ 10%

Symbol Parameter Test Conditions() Min. | Typ@| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 20 — — v
ViL Input LOW Level Guaranteed Logic LOW Level —_ — 0.8 v
ItH Input HIGH Current (Input pins) Vce = Max. Vi=Vcc — — 5 A
Input HIGH Current (I/O pins) ) — — +15
IiL Input LOW Current (Input pins) Vi=GND _ — 15
Input LOW Current (/O pins) _ — +15
lozH High Impedance Output Current | Vcc = Max. Vo=27V — — +10 A
lozL (3-State Output pins) Vo=0.5V - — +10
VIK Clamp Diode Voltage Vce = Min, IIN ==18mA — 207 | 1.2 \'
los Short Circuit Current Vee = Max., Vo=GND® | -80 | 140 | 200 | mA -
lo Output Drive Current Vce = Max., Vo =25V =50 — -180 mA
VH Input Hysteresis — — 100 — mV
lco Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc —_ 0.05 1.5 mA
IccH
lccz .
] 2618 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16543T -
Symbol Parameter Test Conditions(!) Min. | Typ{@| Max. | Unit
VoH Qutput HIGH Voltage Vee = Min. loH=-3mA 25 35 ] — |- v
VIN'= ViHor ViL loH=-12mAMIL. | 24 '] 35 —_ v
|oH = —15mA COM'L.
10H = -24mA MIL. 20 3.0 — |- v
loH = —32mA COM'L.(4 » :
VoL Output LOW Voltage Vce = Min. loL=48mA MIL. —_ 0.2 | 055 v
VIN = ViHor ViL loL= 64mA COM'L. .
loFF Input/Output Power Off Leakage | Vcc =0V, VIN or Vo £ 4.5V —_ — | 100 | pA
2618 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162543T
~ Symbol Parameter Test Conditions(! Min. | Typ£2| Max. | unit
lobL Output LOW Current Vee =5V, VIN = ViHor Vit, VouT= 1.5V(3 60 | 115 | 150 | mA
loDH Output HIGH Current Vce =5V, VIN= ViHor Vi, VouT= 1.5V —60 | 115 | 150 | mA
VoH Output HIGH Voltage Vce = Min. loH = —16mA MIL. 24 3.3 — v
VIN = VIH or ViL |0H = —-24mA COM'L.
VoL Output LOW Voltage Vce = Min. loL= 16mA MIL. — 0.3 0.55 v
VIN = VIHor VIL loL = 24mA COM'L.
NOTES: 2618 Ink 07
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Voc = 5.0V, +25°C ambient.
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
4, Duration of the condition can not exceed one second.
5.8 4




IDT54/74FCT16543T/AT/CT/DT, 162543T/AT/CT/DT
FAST CMOS 16-BIT LATCHED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(" Min. | Typ.® | Max. Unit
Alce Quiescent Power Supply Vce = Max. —_ 0.5 1.5 mA
Current TTL Inputs HIGH VN = 3.4V
lcco Dynamic Power Supply Current® | Vcc = Max., Outputs Open | VIN = Vce — 60 100 WA/
xCEAB and xOEAB = GND | ViN=GND MHz
XCEBA = Vcc
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current(® Vce = Max., Outputs Open | VIN = Vco — 0.7 25 mA
fi= 10MHz VIN = GND
50% Duty Cycle
xLEAB, xCEAB and
xOEAB= GND VIN = 3.4V — 0.9 3.3
xCEBA = Vcc VIN=GND
One Bit Toggling
Vce = Max., Outputs Open | VIN = Ve - 25 5.56)
fi= 2.5MHz Vin=GND
50% Duty Cycle
xLEAB, xCEAB and
xOEAB= GND VIN = 3.4V — 6.5 17.50)
xCEBA = Vcc ViN=GND

Sixteen Bits Toggling

NOTES: 2618 11 08
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); alf other inputs at Vcc or GND.
4. This parameter is not directly testable, butis derived for use in Total Power Supply Calculations.
5. Values for these conditions are examples of the Icc formula.  These limits are guaranteed but not tested.
6. Ic = [QUIESCENT + lINPUTS + IDYNAMIC
Ic = lcc + Alce DHNT + lccp (fcPNep/2 + fiNi)
lcc = Quiescent Current (lcct, lccH and lccz)
Alce = Power Supply Current for a TTL High Input (ViN = 3.4V)
DH = Duty Cycle for TTL Inputs High
NT = Number of TTL Inputs at DH
lccd = 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
Ni= Number of Inputs at fi
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IDT54/74FCT16543T/AT/CT/DT, 162543T/AT/CT/DT

FAST CMOS 16-BIT LATCHED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT165437/162543T FCT16543AT/162543AT
Com'l. Mil. Com'l. Mil.

Symbol Par Condition(") Min.? | Max. | Min2 | Max. | Min.® | Max. | Min.® | Max. | Unit
trLH | Propagation Delay CL = 50pF 2.5 8.5 25 10.0 25 6.5 25 7.5 ns
tPHL | Transparent Mode RL = 500Q

XAX to xBx or xBx to XAx
trLH | Propagation Delay 25 12.5 2.5 14.0 25 8.0 25 9.0 ns
trHL | XLEBA to xAx, XLEAB to xBx
tpzH | Output Enable Time 2.0 12.0 2.0 14.0 2.0 9.0 2.0 10.0 | ns
trzL |XOEBA or xXOEAB to xAx or xBx
xCEBA or xCEAB to xAx or xBx
tPHZ | Output Disable Time 2.0 9.0 2.0 13.0 2.0 7.5 2.0 8.5 ns
trLz | XOEBA or xOEAB to xAx or xBx
xCEBA or XCEAB to xAx or xBx
tsu | Set-up Time HIGH or LOW 3.0 - 3.0 - 2.0 - 2.0 — ns
xAx or xBx to XLEAB or XLEBA
tH |Hold Time HIGH or LOW 2.0 - 2.0 — 2.0 — 2.0 — ns
xAx or xBx to xXLEAB or xXLEBA
tw | xCEBA or xLEAB Pulse Width 5.0 —_ 5.0 —_ 5.0 —_ 5.0 —_ ns
LOW
tsk(o) | Output Skew(® — 0.5 — 0.5 — 0.5 —_ 05 | ns
26181109
FCT16543CT/162543CT FCT16543D1/162543DT
Com'l. Mil. Com'l. Mil.

Symbol Paramet Condition(" Min.@ | Max. | Min® | Max. | Min.® | Max. | Min. | Max. { Unit
tPLH | Propagation Delay CL = 50pF 1.5 53 1.5 6.1 25 4.4 — — ns
tPHL | Transparent Mode RL = 500Q

XAX to xBx or xBx to xAx
tPLH | Propagation Delay 1.5 7.0 1.5 8.0 25 5.0 - — ns
teHL | XCEBA to xAx, XLEAB to xBx
tpzH |Output Enable Time 1.5 8.0 1.5 9.0 2.0 54 - —_ ns
trzL | XOEBA or xOEAB to xAx or xBx
XCEBA or xCEAB to xAx or XBx
tpHz | Output Disable Time 1.5 6.5 1.5 7.5 20 43 -— -—_ ns
trLz | XOEBA or xXOEAB to xAx or xBx
xCEBA or xCEAB to xAx or xBx
tsu | Set-up Time, HIGH or LOW 2.0 —_ 2.0 —_ 1.5 —_ — — ns
xAx or xBx to XLEBA or xXLEAB
tH |Hold Time HIGH or LOW 2.0 — 2.0 — 1.5 — — — ns
xAx or xBx to xXLEBA or xXLEAB
tw | XCEBA or xLEAB Pulse Width 5.0 —_ 5.0 — 0@ — — — ns
LOW
tsk(o) | Output Skew(® — 0.5 - 0.5 — 0.5 - — ns
NOTES: 261810110
1. See test circuits and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays
3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guarameed by design.
4. This limit is guaranteed but not tested.
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FAST CMOS 16-BIT BUS IDT54/74FCT16646T/AT/CT
TRANSCEIVER/ IDT54/74FCT162646T/AT/CT
: e REGISTERS (3-STATE)
Integrated Device Technology, Inc. .

+

FEATURES:

+ Common features:
* — 0.5 MICRON CEMOS™ Technology
- High-speed, low-power CEMOS replacement for
ABT functions
— Typical tsk(o) (Output Skew) < 250ps
— ESD > 2000V per MIL-STD-883, Method 3015;
. > 200V using machine model (C = 200pF, R=0) .
— 25 mil Center SSOP and Cerpack Packages
— Extended commercial range of -40°C to +85°C
.= Vec=5V.110%
Speed grades same as FCT-T Octals
. Features for FCT16646T/AT/CT: ‘
— High drive outputs (-32mA IoH, 64mA IOL)
. — Power off disable outputs permit “live insertion”
— Typical VoLp (Output Ground Bounce) < 1.0V at
Vce =5V, TA=25°C
 Features for FCT162646T/AT/CT:
— 'Balanced Output Drivers: +24mA (commercial),
‘ +16mA (military)
~ Reduced system switching noise
— Typical VoLp (Output Ground Bounce) < 0.6V at
Vee = 5V, TA = 25°C :

DESCRIPTION:

The IDT54/74FCT16646T/AT/CT and IDT54/

74FCT162646T/AT/CT 16-bitregistered transceivers are built -

using advanced CEMOS, dual metal CMOS technology.

These high-speed, low-power devices are organized as
two independent 8-bit bus transceivers with 3-state D-type
registers. The control circuitry is organized for multiplexed
transmission of data between A bus and B bus either directly
or from the internal storage registers. Each 8-bit transceiver/
register features direction contro! (xDIR), over-riding Output
Enable control (xOE) and Select lines (xSAB and xSBA) to
select either real-time data or stored data. Separate clock
inputs are provided for A and B port registers. Data onthe A
or B data bus, or both, can be stored in the internal registers
by the LOW-to-HIGH transitions at the appropriate clock pins.
Flow-through organization of signal pins facilitates ease of
layout. All inputs are designed with hysteresis for improved
noise margin.

The IDT54/74FCT16646T/AT/CT are ideally suited for

 driving high capacitance loads and lowimpedance backplanes.

The output buffers are designed with Power-Off Disable

" capability to allow "live insertion” of boards when used as

backplane drivers.

The IDT54/74FCT162646T/AT/CT have balanced output
drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled output fall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162646T/AT/CT are plug-in replacements

_for the IDT54/74FCT16646T/AT/CT and 54/74ABT16646 for

on-board bus interface applications.

FUNCTIONAL BLOCK DIAGRAM
iae a0
1DIR- ; 2DIR
1CLKBA : o 2CLKBA >
1SBA —-{>o-r{>— 2SBA — D1
1CLKAB : 2CLKAB E_ .
1SAB —— —I>°—t<{>— | - sAB —I>°-L-‘{>—
: —— : BREG "_ B REG
1 4_ D J— i < D}—
. . . | 1 c [ <ll ¢
1A 4l AREG o —1B1 2A1—4 AREG —1 2B1
A = ‘ L 5
e DS be B s
I ) > D
. L : ' Y
- P N — V)
TO 7 OTHER CHANNELS 2540 6w 01 TO 7 OTHER CHANNELS 2540 drw 02
CEMOSisa of Device T logy, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992

©1992 Integrated Device Technology, Inc.
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IDT54/74FCT16646T/AT/CT, 162646 T/AT/CT

FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS
iDIR [ 1 u 56 D 10E IDR C——11 1] E—— Do =
1ICLKAB [ ] 2 55 ] 1CLKBA 1ClKAB —————— — 12 55 T T11CLKBA
1SAB [ 3 54 :] 1SBA 1ISAB C———————— 773 54 "14SBA
GND [ 4 53] GND GND C————— 77714 3T ""1GND
A [ 5 52 [ 1B1 A s 723 S— - }'
A2 [1 8 51 ] B L.V — O 51— 11B2
Vee (|7 50 [ ] Vee Vee C———17 L]0} I— /<o
s []|8 49 ] 1Bs YR — 1) E—— -}
Ad ]9 48 | ] 1B4 L.V S A —— ] 8 1Ba
As [] 10 47 ] 1Bs 27— ' e——— -
GND |: 11 46 j GND GND 1 11 -1 E—— ¢ |\ 0]
1Ae [ 12 45 ] 1Be L. I S— 1) — -1
w7 [] 18 4[] 1B7 7Y e—— Y — 7
1As [ | 14 SOS56-1 43 [ | 1Be Ae 114 ES6-1 43— 11Bs
A1 [] 15 42 [ 2B e N eee—— 1 L) — -
2A2 [] 16 411 2B2 FY. V2 — [ P3| E——— -
2A3 [: 17 40 ] 2Bs Ay 1 47 -1 ) ——— -
GND [ ] 18 39 [ ] GND GND C—— ™ 18 39::1GND
2A¢ [] 19 38 [ ] 2B4 PI Vo n— ] ki) I— -
2As [ 20 87 [ ] 2Bs 2As 120 kY 4 I— - T
A [ ] 21 36 | 2Bs e — 121 3 "12Bs
Vec [] 22 35[ ] Vee Vee CC—————1 22 ke I————— /o]
A7 [] 28 34 oB7 A7y 123 fcZ: Y —— -
ohs [] 24 33 ] 2Bs 7Y e—— ] —— -
GND [ 25 32 ] GND GND 125 32 1GND
28AB [ 26 31 [ ] 2SBA SAB """ 28 [ 12SBA
2CLKAB [ 27 30 :] °2CLKBA 2CLKAB 127 T .CLKBA
2DIR [ ] 28 20 | 20E oDIR C———————— 28 P ) E— e
SEmAS
TOP VIEW \
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IDT54/74FCT16646T/AT/CT, 162646 T/AT/CT

FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION

CAPACITANCE (TA = +25°C, f = 1.0MHz)’

Pin Names Description Symbol | Parameter(1 Conditions | Typ. | Max. | Unit
XA Data Register A Inputs ' CiN Input T VIN =0V 45 | 6.0 | pF
Data Register B Outputs Capacitance
xBx Data Register B Inputs ’ | Co [l[e] VouT = 0V 5.5 8.0 | pF
Ry L . {Data Register A Outputs Capacitance : '
XxCLKAB, xCLKBA |Clock Pulse inputs . . NOTE: B . 25401bi 02
. Thi ter i d cterization but .
XSAB, xSBA Output Data Source Select Inputs 1. This parameter is measured at characterization but not tested
xDIR, xOE Output Enable Inputs
. . ' 2540 bl 01
FUNCTION TABLE®
. . @ ] -
Inputs Data V'O Operation or Function
XOE xDIR | xCLKAB | xCLKBA| xSAB | xSBA xAx xBx ' '
H - X HorL | Horl X X Input Input’ Isolation
H - X T T X X ‘ Store A and B Data
L L X X X L Output Input Real Time B Data to A Bus
L L X HorlL X H Stored B Data to A Bus
L H. X X L X Input Output. Real Time A Data to B Bus
L H Hor L X H X Stored A Data to B Bus
NOTES: o . ’ ' 2634 1b1 03
1. The data output functions may be enabled or disabled by various signals at the XOE or xDIR inputs. Data
Inputfunctions are always enabled, i.e. data atthe 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
. 1'= LOW-to-HIGH Transition
ABSOLUTE MAXIMUM RATINGS"
Symbol Rating ' Commerclal Military ] Unit
VTERM(?)| Terminal Voltage | -0.5t0 +7.0 | -0.5t0+7.0 | V
with Respect to
VTeERM(3)| Terminal Voltage | —0.5to Vcc | -0.5to Vec | V
with Respect to
GND
TA Operating —40to+85 | -55t0+125] °C
Temperature )
Toias - -| Temperature ~551t0+125 | -6510+135 | °C
-] Under Bias -
Tstc | Storage —5510+125 | 6510 +150 | °C
. Temperature
PT Power Dissipation] 1.0 1.0 w
lout DC Output -60to0 +120 | 6010 +120 | mA
Current
NOTES: 2540 1b1 04
1. Stessesgreaterthan thoselisted under ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
abovethoseindicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.
2. All device terminals except FCT162XXXT Output and 1/O terminals.
3. Outputand I/O terminals for FCT162XXXT.
5.9 3
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FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES
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IDT54/74FCT16646T/AT/CT, 162646 T/AT/CT
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = —40°C to +85°C, Vcc = 5.0V + 10%,; Military: TA = -55°C to +125°C, Vcc = 5.0V + 10%

~Symbol Parameter Test Conditlons(!) Min. | Typ@| Max. { Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — v
ViL Input LOW Level Guaranteed Logic LOW Level - — 0.8 v
IH Input HIGH Current (Input pins) Vee = Max. Vi=Vce —_ —_ +5 pA
Input HIGH Current (/O pins}) — — +15
e Input LOW Current (Input pins) Vi=GND — — 5
Input LOW Current (I/O pins) —_ — +15
lozH High Impedance Output Current | Vcc = Max. Vo=27V _ — 10 HA
lozL (3-State Output pins) Vo=0.5V - — +10
VIK Clamp Diode Voltage Ve = Min,, IIN =~18mA — | 07| a2 v
los Short Circuit Current Vee = Max., Vo = GND(®) -80 | -140 | 200 | mA
lo Output Drive Current Vce = Max., Vo =25V -50 — | 180 mA
VH Input Hysteresis — —_ 100 — mv
lecL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vce —_ 005 15 mA
lccH
| [ofe74
2540 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16646T
Symbol Parameter Test Conditlons(1) Min. | Typ(@| Max. | Unit
VoH Output HIGH Voltage Vee = Min. IoH = -3mA 2.5 3.5 —_ v
VIN = ViHor ViL loH = =12mA MIL. 24 3.5 —_ v
10H = —15mA COM'L.
10H = —24mA MIL. 2.0 3.0 — v
10H = —32mA COM'L.\4)
Vou Output LOW Voltage Vee = Min. loL=48mA MIL. - 02 | 0.55 v
. VIN = ViHor ViL oL = 64mA COM'L.
loFF Input/Output Power Off Leakage | Vcc =0V, VIN or Vo 4.5V —_ -— +100 pA
2540 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162646T
Symbol Parameter Test Conditlons{! Min. | Typ{@| Max. | Unit
lobL Output LOW Current Vee =5V, VIN= ViHor ViL, VouT=1.5V® 60 | 115 | 150 | mA
lobH Output HIGH Current Vee =5V, ViN= ViHor V)., Vout= 15V —60 | —115| -150 | mA
VoH Output HIGH Voltage Vce = Min. IoH = —16mA MIL. 24 3.3 —_ v
VIN = ViHor Vi, |OH = —24mA COM'L.
VoL Output LOW Voltage Vee = Min. loL=16mA MIL. - 0.3 0.55 \
VIN = VIHor ViL loL = 24mA COML'L.
NOTES: 2540 Ink 07
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vec = 5.0V, +25°C ambient.
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
4. Duration of the condition can not exceed one second.
5.9 5



IDT54/74FCT16646T/AT/CT, 162646 T/AT/CT } . I
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS ‘ .
Symbol Parameter . : Test Conditions(1) Min. | Typ.(d| Max. |. Unit

Alcc Quiescent Power Supply Current | Vcc = Max. —_ 0.5 1.5 mA
| TTL Inputs HIGH . ) VIN = 3.4V(3) h :
lccp Dynamic Power Supply Current(4 | Vcc = Max. ’ VIN=Vce = — 75 120 | pA/ -
- ' . Outputs Open VIN = GND MHz

XDIR = XOE= GND
One Input Toggling

50% Duty Cycle !

Ic Total Power Supply Current(6) Vee = Max. ‘ VIN = Vce — 0.8 2.7 mA
' - ' Outputs Open VIN = GND

fcp = 10MHz (xCLKBA)

50% Duty Cycle

xDIR = xOE = GND VIN =3.4V — | 13| 42

One Bit Toggling VIN = GND ' ’

fi = 5SMHz

50% Duty Cycle

Vee = Max. VIN = Vce — 3.8 | 7.5

Qutputs Open VIN=GND '

fcp = 10MHz (xCLKBA)
50% Duty Cycle

xDIR = XOE = GND VIN =34V - — | 83 ] 218

Sixteen Bits Toggling | VIN = GND

fi = 2.5MHz

50% Duty Cycle .
NOTES: 2540 th1 08

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.

Per TTL driven input (VIN= 3.4V); all other inputs at Vcc 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 = IQUIESCENT + [INPUTS + IDYNAMIC

Ic = lcc + Alcc DHNT + Iccp (fcPNcr/2 + fiNi)

Icc = Quiescent Current (Icct, lccH and lccz)

Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH

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

fi = Input Frequency

Ni= Number of Inputs at fi

onswLR =




IDT54/74FCT16646T/AT/CT, 162646 T/AT/CT
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT166467/162646T FCT16646AT/162646AT | FCT16646CT/162646CT
Com'l. Mil. Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition'") |Min.®)| Max. [Min.| Max. |Min.)| Max. |Min.®?)| Max. {Min.(®)] Max. |Min.] Max. | Unit
teLH Propagation Delay CL=50pF | 20 |90 |20 (110] 20|63 |20)7.7]| 15|54 ]|15]|6.0]| ns
tPHL Bus to Bus AL = 500Q
trzH Output Enable Time 20 |140]| 20 |150) 20 |98 |20 |105| 15|78 ]| 15|89 | ns
trz | xDIR or XOE to Bus
tPHZ Ouiput Disable Time 20|90 20}|110j20}63 20|77 |15}|63|15]|77 ] ns
tr.z | xDIR or XOE to Bus
tPLH Propagation Delay 20|90 20 |100|20|63|20|70| 15|57 |15]|63]| ns
tPHL Clock to Bus
tPLH Propagation Delay 2.0 ]11.0] 2.0 |120| 20 |77 |20 |84 | 15|62 | 15|70 | ns
1PHL xSBA or xSAB to Bus
tsu Set-up Time HIGH or 40| — |45 | — 20| — 20| — | 20| — |20 ] — | ns

LOW Bus to Clock
tH Hold Time HIGH or 20| — 20 — |15 — |15 — |15 —|15]| — | ns
LOW Bus to Clock
w Clock Pulse Width 60| —|60]| —]|s50|—]50] —|50] —|50]—]ns
HIGH or LOW
tsk(o) | Output Skew(® —J]os] —jos| —=]os5}] —|os| —]o5] —]05] ns
NOTES: . 2540 1b1 09

1. Ses test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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FAST CMOS 16-BIT BUS IDT54/74FCT16652T/AT/CT
TRANSCEIVER/ IDT54/74FCT162652T/AT/CT
: REGISTER
Integrated Device Technology, Inc.

FEATURES:

- Common features:
— 0.5 MICRON CEMOS™ Technology
- High-speed, low-power CEMOS replacement for
ABT functions
— Typical tsk(o) (Output Skew) < 250ps
— ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
— 25 mil Center SSOP and Cerpack Packages
— Extended commercial range of -40°C to +85°C
- Vce =5V +10%
Speed grades same as FCT-T Octals
. Fea‘(ures for FCT16652T/AT/CT:
— High drive outputs (-32mA IoH, 64mA loL)
~ Power off disable outputs permit “live insertion”
— Typical VoLp (Output Ground Bounce) < 1.0V at
Vee = 5V, TA = 25°C
- Features for FCT162652T/AT/CT:
— Balanced Output Drivers: +24mA (commercial),
+16mA (military)
— Reduced system switching noise
— Typical VoLp (Output Ground Bounce) < 0.6V at
vce = 5V,Ta = 25°C

DESCRIPTION:
The |IDT54/74FCT16652T/AT/CT and 1DT54/
74FCT162652T/AT/CT 16-bitregistered transceivers are built

usingadvanced CEMOS, dualmetal CMOS technology. These
high-speed, low-power devices are organized as two inde-
pendant 8-bit bus transceivers with 3-state D-type registers.
For example, the xOEAB and xOEBA signals control the
transceiver functions.

xSAB and xSBA control pins are provided 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 stored and real
time data. A LOW input level selects real-time data and a
HIGH level selects stored data.

Data on the A or B data bus, or both, can be stored in the
internal D-flip-flops by LOW-to-HIGH transitions at the ap-
propriate clock pins (xCLKAB or xCLKBA), regardless of the
select or enable control pins. Flow-through organization of
signal pins facilitates ease of layout. Allinputs are designed
with hysteresis for improved noise margin.

The IDT54/74FCT16652T/AT/CT are ideally suited for
driving high capacitance loads and lowimpedance backplanes.
The output buffers are designed with Power-Off Disable
capability to allow "live insertion" of boards when used as
backplane drivers.

The IDT54/74FCT162652T/AT/CT have balanced output
drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled output fall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162652T/AT/CT are plug-in replacements
forthe IDT54/74FCT16652T/AT/CT and 54/74ABT16652 for
on-board bus interface applications.

FUNCTIONAL BLOCK DIAGRAM

10EAB—> 20EAB—T>
10EBA— > 20EBA —
1CLKBA —> 2CLKBA {>o-
1SBA j'>°~‘:[>- 2SBA ——[>°-<[<{>—
1CLKAB 2CLKAB
1SAB —-{>°-t‘{>7 2SAB ——[>°—t<{>j
BREG B REG
<H o] :
< J
eie==mmll eie==rmwill
1A AREG HH-1B1 2A1_|l4 AREG 2B1
e D
o H>— 8}[5: c H DG
% { 1P D
L L \L |
- S - S
N N
TO 7 OTHER CHANNELS 2549 0w 01 TO 7 OTHER CHANNELS 2540 drw 02
CEMOS is a trademark of I d Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992
5.10 DSC-463172

©1992 Integrated Device Technology, Inc.
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IDT54/74FCT16652T/AT/CT, 162652T/AT/CT

FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER ' MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS
“1OEAB[ | 1 \_/ s6[JoEBA  10EAB ——————11 S6—————1.OEBA
1ICLKAB[ | 2 55 J1CLKBA 1CLKAB L ————— 2 L] —— o1 (1
1SAB[ ] 3 54[J1SBA  isABC_————— 13 Y — Y
GND[ ] 4 53 ] GND GNDC————14 | —— |\
A1 5 52 b 1B1 ‘ AMOCC————15s (7] E— -}
A2 6 51 ; 1B2 [7. V) n—— [} |} Sne— -}
Voo 7 50 | ] Vee VeeL————17 ) e— /e
4A35 8 49 1B3 AsC——— 1 8 [ I ——— | -

' 1A4L: 9 48 g 1B4 ) W _————— 719 48 - ] 1B4
1As[ ] 10 47 [ ]85 SRY7.) e—— Y — -
_GND[] 11 46 T ]GND . GNDC—————— 11 45— ) GND
e[ 12 45 [ Bs 7YY — T as—————1
w18 44T Y e— T TP 1187
1As[ | 14 SO56-1 43 [ | 1Bs e 114 ES61 43— 11Bs
A1[] 15 42 [ 2B1 Y.V e —— - | ———. :
A1 16 oM M1 16 41 - 1282
As[ ] 17 40 ] 2Bs 07 Y n—— ) ¢ VL0 ——— -
GND[ ]| 18 39 [ ]GND )0 m— - 39 1 GND
A 19 [ ]Be VY r—— T 38 1284
2As 20 37 [ ]2Bs LYY n— (1] 37 12B5 ~
Msg a1 36 [ }2Bs P70 — 36 [ —12Bs
Vcc: 22 35 [ ]vee Vee C——— 22 35 —JVce
Ar[ ] 28 34 ]oB7 LY 4 ee— | 34 ] 2B7
As[ | 24 33 [ ]2Bs TS m— 7 a3 m—T
GND[ ] 25 32 ]GND GNDIT————— 125 32 ——1GND
SAB[ | 26 31| ]2SBA SABLC—— 126 31 1 28BA
2CLKAB[ | 27 30 [T]2CLKBA  sCLKAB C——— 27 30 ) 2LKBA
20EAB 28 20 T).0EBA - 20EABCC——— |28 29[ —1,0EBA

SSOP 2549 drw 03 . CERPACK o 2549 drw 04
TOP VIEW TOP VIEW

5.10 2



IDT54/74FCT16652T/AT/CT, 162652T/AT/CT
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION CAPACITANCE (TA = +25°C, f = 1.0MHz)
Pin Names - Description Symbol | Parameter(1) Conditions | Typ. | Max. | Unit
XAX Data Heg!ster A Inputs o Input ViN = 0V 45| 60 | pF
Data Reg!ster B Outputs Capacitance
xBx Bata gegfs‘eri :_')‘P”‘S cio |V VouT=0vV | 55 | 80 | pF
ata Register A Outputs Capacitance
XCLKAB, xCLKBA |Clock Pulse Inputs NOTE: 2549 Ik 02
XSAB, xSBA Output Data Source Select Inputs 1. This parameter is measured at characterization but not tested.
XOEAB, XOEBA | Output Enable Inputs
3 2549 tbl 01
FUNCTION TABLE®
Inputs Data l/O(1) Operation or Function
XOEAB | XOEBA | xCLKAB | xCLKBA| xSAB XSBA XAX xBx
L H HorlL HorlL X X Input Input Isolation
L H T T X X Store A and B Data
X H T Horl X X Input Unspecified()) | Store A, Hold B
H H T T X X Input Output Store A in Both Registers
L X HorlL t X X Unspecified(1) Input Hold A, Store B
L L T T X X2 Output Input Store B in both Registers
L L X X X L Output Input Real Time B Data to A Bus
L L X Horl X H Stored B Data to A Bus
H H X X L X Input Qutput Real Time A Data to B Bus
H H HorlL X H X Stored A Data to B Bus
H L HorlL HorL H H Output Output Stored A Data to B Bus and
Stored B Data to A Bus
NOTES: 2549 bl 03
1. The data outputfunctions may be enabled or disabled by various signals atthe xXOEAB 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.
2. Select control = L: clocks can occur simultaneously.
Select control = H: clocks must be staggered in order to load both registers.
3. H =HIGH Voltage Level
L = LOW Voltage Level o
X = Don't Care - ABSOLUTE MAXIMUM RATINGS
T = LOW-to-HIGH Transition Symbol Rating Commercial | Military | Unit
VTERM(3{ Terminal Voltage | -0.5to +7.0 | -0.5t0 +7.0| V
with Respect to
GND
VTERM(3}| Terminal Voltage | ~0.5to Vcc | -0.5to Vec | V
with Respect to o
GND
TA Operating -40to+85 | -55t0+125 | °C
Temperature
TslAs Temperature -55t0 +125 | 6510 +135 ) °C
Under Bias
TsTG Storage -55t0+125 | -6510+150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Output —60to +120 | -60to +120 | mA
Current
NOTES: 2549 Ink 04

1.

Stresses greater than those listed under ABSOLUTE MAXIMUMRATINGS

may cause permanent damage to the device. This is a sfress rating only

and functional operation of the device at these or any other conditions

above those indicated in the operational sections of this specification is

notimplied. Exposure to absolute maximum rating conditions for extended

periods may affect reliability.
2. All device terminals except FCT162XXXT Output and /O terminals.
3. Output and 1/O terminals for FCT162XXXT.
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IDT54/74FCT16652T/AT/CT, 162652T/AT/CT
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES
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IDT54/74FCT16652T/AT/CT, 162652T/AT/CT
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply-Unless Otherwise Specmed
Commercial: TA = —40°C to +85°C, Vcc = 5.0V + 10%; Military: TA = =55°C to +125°C, Vcc 5. OV +10%

Symbol Parameter Test Conditions(") Min. [Typ{@| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level L 2.0 — — SV
ViL Input LOW Level Guaranteed Logic LOW Level —_ — 0.8 \Y
IiH Input HIGH Current (Input pins) Vee = Max. Vi=Vce - — 5 pA

Input HIGH Current (/O pins) — — +15
it Input LOW Current (Input pins) Vi= GND —_ — 15

Input LOW Current (/O pins) - _ — | %15
lozH High Impedance Output Current | Vcc = Max. Vo=27V — — +10 7.9
lozv (3-State Output pins) Vo = 0.5V — — +10
ViK Clamp Diode Voltage Vee = Min., IN = -18mA — |07 |12 v
los Short Circuit Current Vce = Max., Vo= GND® -80 | -140 [ 200 | mA
lo Output Drive Current Vee = Max.,, Vo=25V®) -50 | — | -180] maA
VH Input Hysteresis = — 100 — mv
lceL Quiescent Power Supply Current | Vcc = Max., ViN'= GND or Vce - 0.05 | 1.5 mA
lccH - ‘
lccz ;

2549 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16652T
Symbol Parameter Test Conditions(! Min. | Typ®| Max. | Unit
VoH Output HIGH Voltage Vee = Min. IoH = -3mA 2.5 3.5 —_ \
VIN = VIiHor VIL loH=-12mA MIL., 24 | 35 — |V
IoH = —15mA COM L. . )
“loH=-24mA MIL. 20 | 3.0 —_ v
10H'= —32mA COM'L.4) )
VoL Output LOW Voltage Vee = Min. loL=48mA MIL. — | .02 0.55 \Y
VIN = VIHor VIL loL= 64mA COM'L. .
loFF Input/Output Power Off Leakage | Vcc =0V, VIN or Vo <4.5V - — — | 100 ] pA
7 25491nk 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162652T .

Symbol Parameter Test Conditions(! Min. | Typ@| Max. ] Unit
lobL Output LOW Current Vce = 5V, ViN= ViHor ViL, VouT= 1.5V@ 60 | 115 | 150 | mA
IODH Output HIGH Current Vee = 5V, ViN= ViHor V)i, VouT= 1.5V(3) —-60 | <115 150 | mA
VoH Output HIGH Voltage Vce = Min. 1oH =-16mA MIL. 2.4 3.3 — v

VIN = VIH or VIL |0H = —24mA COM'L.
VoL Output LOW Voltage Vee = Min. loL=16mAMIL. - 0.3 0.55 v
VIN = ViHor ViL |oL = 24mA COM'L.
NOTES: 25491Ink 09
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Notmore than one output should be tested at one time. Duration of the test should not exceed one second.
4. Duration of the condition can not exceed one second.
5.10 5




IDT54/74FCT16652T/AT/CT, 162652 T/AT/CT
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditlons(! Min. | Typ.?| Max. | Unit

Alcc Quiescent Power Supply Current | Vcc = Max. o —_ 0.5 1.5 mA
TTL Inputs HIGH VIN = 3.4V()

lcco Dynamic Power Supply Currentt) | Vcc = Max. VIN = Vco - 75 120 | pAv/

: Outputs Open VIN = GND MHz

XOEAB = xOEBA=GND|
One Input Toggling

.| 50% Duty Cycle
lc Total Power Supply Current(®) Vce = Max. VIN = Vco : — 08 | 27 | mA

Outputs Open VIN = GND
fcp = 10MHz (xCLKBA)
50% Duty Cycle
XOEAB = XOEBA=GND| VIN =3.4V — | 13 | 42
One Bit Toggling VIN =GND
fi = SMHz
50% Duty Cycle
Vce = Max. VIN = Vco — 3.8 | 750
Outputs Open VIN = GND

fcp = 10MHz (xCLKBA)
50% Duty Cycle

XOEAB = XOEBA=GND| viN = 3.4V — | 83 | 2109
Sixteen Bits Toggling | VIN = GND
fi = 2.5MHz
50% Duty Cycle
NOTES: 2549 1b1 08

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.
4. This parameter is not directly testable, butis derived for use in Total Power Supply Calculations.
5. Values for these conditions are examples of the lcc formula.  These limits are guaranteed but not tested.
6. Ic = |QUIESCENT + lINPUTS + IDYNAMIC )

Ic = lcc + Alcc DHNT + lcco {fcPNep/2 + fiNi)

lcc = Quiescent Current (lccL, lccH and lccz)

Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)

" DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH

lcep = 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

fi= Input Frequency - .

Ni = Number of Inputs at fi

5.10 6



IDT54/74FCT16652T/AT/CT, 162652T/AT/CT
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERVISTICS OVER OPERATING RANGE

FCT16652T/162652T FCT16652AT/162652AT | FCT16652CT/162652CT
Com'l. Mil. Com'l. Mil. Com'l. Mil.
ymbol P 3 Condition!!) [Min.2)] Max. |Min.2| Max. {Min.?] Max. [Min.®)]| Max. |Min.®)| Max. |Min.®)]| Max. | Unit
tPLH | Propagation Delay CL=50pF | 20| 90| 20 |110|] 20 |63 | 20|77 | 15|54 | 15]|6.0|ns
tPHL | Bus to Bus RL = 500Q
tpzH | Output Enable Time 2.0 1140} 20 ]150} 20 1 98 | 20 }105}15}78 ] 15188 ] ns
tpzl. |XOEAB or XOEBAto Bus' - ‘
tpHz |Output Disable Time 20|90 |20]110|20]|63|20|77|15]|63|15|77|ns
trz | XOEAB or XOEEA to Bus
trLH |Propagation Delay 20 |90]|20]|100]20]|63]20]|70|15|57]15]63|ns
trHL ] Clock to Bus '
tPLH | Propagation Delay xSBA or 20 {110 20 |120) 20|77 | 20|84 | 15|62 15]70{ns
tPHL | XSAB to Bus
tsu | Set-up Time HIGH or LOW 40| — |45 — |20 — 20| — 20| — |20 | — |ns
Bus to Clock : :
tH  jHold Time HIGH or LOW R 20|l — |20 — 15| — |15 — |15} — |15} — |ns
Bus to Clock ‘ ]
tw | Clock Pulse Width 60| — 60| — |50 —|50]—|50]|—1]50|—{ns
HIGH or LOW ‘ ) ‘
tsK(0) | Output Skew(®) . —|os5] —]os5) —]|os]| — |05 —}o5]| —}05]|ns
NOTES: 2549 11 09

1. See test circuit and waveforms. .
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.




FAST CMOS

Integrated Device Technology, Inc.

16-BIT REGISTERED
TRANSCEIVER

IDT54/74FCT16952AT/BT/CT/DT
IDT54/74FCT162952AT/BT/CT/DT

FEATURES:

- Common features:
— 0.5 MICRON CEMOS™ Technology
- High-speed, low-power CEMOS replacement for
ABT functions
— Typical tsk(o) (Output Skew) < 250ps
— ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
— 25 mil Center SSOP and Cerpack Packages
— Extended commercial range of -40°C to +85°C
- Vcc =5V +£10%
Speed grades same as FCT-T Octals
. Features for FCT16952AT/BT/CT/DT:
— High drive outputs (-32mA IoH, 64mA loL)
— Power off disable outputs permit “live insertion”
— Typical VoLp (Output Ground Bounce) < 1.0V at
Vece =5V, TA=25°C )
« Features for FCT162952AT/BT/CT/DT:
— Balanced Output Drivers: +24mA (commercial),
+16mA (military)
— Reduced system switching noise
— Typical VoLp (Output Ground Bounce) < 0.6V at
Vce = 5V,TA=25°C

DESCRIPTION:
The IDT54/74FCT16952AT/BT/CT/DT and IDT54/
74FCT162952AT/BT/CT/DT 16-bit registered transceivers

are built using advanced CEMOS, dual metal CMOS technol-
ogy. These high-speed, low-power devices are organized as
two independent 8-bit D-type registered transceivers with
separate input and output control for each set to permit
independent control of data flow in either direction. For
example, the A-to-B Enable (xCEAB) mustbe LOW in order
to enter data from the A port. XCLKAB controls the clocking
function. When xCLKAB toggles from LOW-to-HIGH, the data
present on the A port will be clocked into the register. xOEAB
performs the output enable function on the B port. Data flow
from B port to A port is similar but requires using xCEBA,
xCLKBA, and xOEBA inputs. The flow-through organization
of signal pins facilitates ease of layout. Full 16-bit operation
can be achieved by tying the control pins of the independent
transceivers together. Allinputs are designed with hysteresis
for improved noise margin.

The IDT54/74FCT16952AT/BT/CT/DT are ideally suited
for driving high capacitance loads and low impedance
backplanes. The output buffers are designed with Power-Off
Disable capability to allow "live insertion" of boards when used
as backplane drivers.

The IDT54/74FCT162952AT/BT/CT/DT have balanced
output drive with current limiting resistors. This offers low
ground bounce, minimal undershoot, and controlled output
fall times-reducing the need for external series terminating
resistors. The IDT54/74FCT162952AT/BT/CT/DT are plug-in
replacements for the IDT54/74FCT16952AT/BT/CT/DT and
54/74ABT16952 for on-board bus interface applications.

FUNCTIONAL BLOCK DIAGRAM
1CEBA —OD 2CEBA —°[>
N N
1CLKBA > 2CLKBA >
10EAB c[> 20EAB c[>
1CEAB ——GD— 2CEAB —c[>————
N N
1CLKAB > 2CLKAB >
10EBA ———aD— 20EBA —aD—
2 — ]
1A1 g:d 2A1 ) | g:<
~ LDl ’ 1B1 ~ Lol ’ 2B1
—pe EJ e &J
0| 0_J
YY) Y YOV
\ ~/ / \ v /
TO 7 OTHER CHANNELS 2tsdn 01 TO 7 OTHER CHANNELS 2515 02
CEMOS is a trademark of Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992

©1992 Integrated Device Technology, Inc.

5.11

DSC-4633/2
1



IDT54/74FCT16952AT/BT/CT/DT, 162952AT/BT/CT/DT

FAST CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
1OEAB [ | 1 \-/ 56 |1OEBA OEABL——— 14 1] —— oY== |
1ICLKAB [ 2 55| J1CLKBA olKABC————————— 2 551 1CLKBA
1CEAB [ | 8 54 TJ4«CEBA (CEAB[—————3 54— "1 .CEBA
GND[ ] 4 53 [ ] GND GNDC——————14 53— —JGND
W[ ] s 52 [ ] 1B1 7.V ———— 7] —— | - Y
e[| 6 51 ]1B2 .V — L} || e ——] - >
Vee [} 7 50 [ ] Vec Vee CC——————17 L]0} E—— /s
1As[ ] 8 49 [ 1Bs 7YY E— P ] — -
w9 48 [ ] 1B4 7. VY e— PL:) —— |-
1As [ 10 47 [ ] 1Bs As 110 -y —— 1 -
GND [] 11 46 ] GND GND 1 {4 UL e— N}
1As [ 12 45 [ 1Bs L. 1-3 E—— PY ] — ]
A7 [] 13 44 [ 187 7Y N ee— PP ) e— -
1As [ ] 14 SO56-1 43 [ ] 1Be 27V — SR ~1-T- 5 L — -
A1 [] 15 42 [ ] 2B1 Py Yl e— I Py —— - Y
A2 [ ] 18 41 ] 2B2 PY.0Y e—— 1 T — -3
A3 [ ] 17 40 ] B3 PV E——— F ¢ 1)) E—— - ¥
GND[ ] 18 39 [ ] GND GNDC————————1 18 39— GND
A [ 19 38 ] 2Bs Ad A qg fc1: ] —— = 71
2As [ 20 37 [ ] 2Bs DY mo— (Y nenesnens— -7
A8 | 21 36 ] 2Bs Y.} — "} | kel —— )= "
Vee [] 22 35 ] Vce VeceTC———————™1 22 kL) —— Y/}
2A7 [ 23 34 [ ] oB7 Py ) E—— X L7} — -7
2As [ | 24 33 ] Bs .Y ) —— " kK] —— -
GND[ | 25 32 ] GND GNDC——————— 25 32— 1GND
2CEAB [| 26 31 ]o0EBA o0EAB ——————— 126 Y n— Yo -
2CLKAB [ | 27 30 [ ] 2CLKBA 2CLKAB C——————— 27 LV ——TF o1 (-1
20EAB [ 28 29[ ] .0BBA OEABC 28 29— —1,5EBA
2515 drw 03 CERPACK 2515drw 04
T OSPS‘?I'EW TOP VIEW
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IDT54/74FCT16952AT/BT/CT,/DT 162952AT/BT/CT/DT
FAST CMOS 16-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE('® ,

Pin Names Description Inputs Outputs
xOEAB A-to-B Output Enable Input (Active LOW) XCEAB | xCLKAB | xOEAB xAx xBx
XOEBA B-to-A Output Enable Input (Active LOW) H X L X B@
XCEAB A-to-B Clock Enable Input (Active LOW) X L L X - B®@

- XCEBA B-to-A Clock Enable Input (Active LOW) L T L L L
YCLKAB | A-to-B Clock Input L ) L H H
XCLKBA B-to-A Clock Input X X H X z
XAX A-to-B Data Inputs or B-to-A 3-State Outputs NOTES: 251516102

1. A-to-B data flow is shown: B-to-A data flow is similar but uses, xXCEBA,
xBx B-to-A Data Inputs or A-to-B 3-State Outputs XCLKBA, and xOEBA,

2515 tbl 01

ABSOLUTE MAXIMUM RATINGS

2.
3.

Level of B before the indicated steady-state input conditions were
established.
H = HIGH Voltage Level
L= LOW Voltage Level
X = Don't Care
T = LOW-to-HIGH Transition
Z = High Impedance

CAPACITANCE (TA= +25°C, f = 1.0MHz)

1.

Stresses greater than those listed under ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
notimplied. Exposureto absolute maximumrating conditions for extended
periods may affect reliability.

2. All device terminals except FCT162XXXT Qutput and I/O terminals.
3. Output and /O terminals for FCT162XXXT.

Symbol Rating Commerclal Military | Unit Symbol | Parameter!) Conditions | Typ. | Max. | Unit
VTERM(2)| Terminal Voltage | —-0.5t0 +7.0 | -0.5t0+7.0) V CiN Input VIN =0V 45| 6.0 | pF
with Respect to ' Capacitance
GND_ co o Vout=0vV | 55 | 80 | pF
VTERM(®)| Terminal Voltage | —0.5to Ve | -0.5to Vec | V Capacitance
: glrt\lhDReSPECt to- NOTE: ) PEATT
- 1. This parameter is measured at characterization but not tested.
Ta Operating —-40to+85 | -55t0+125 | °C
Temperature
TelAs Temperature -55t0+125 | -65t0+135 | °C
Under Bias '
TsTG Storage -551t0+125 | -651t0 +150 | °C
Temperature :
PT Power Dissipation 1.0 1.0 w
lout DC Output —601t0 +120 | 6010 +120 | mA
Current
- NOTES: 2515 Ink 03
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IDT54/74FCT16952AT/BT/CT/DT, 162952AT/BT/CT/DT :
FAST CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Fallowing Conditions Apply Unless Otherwise Specified:
Commercial: TA =—40°C to +85°C, Vcc = 5.0V + 10%; Military: TA = -55°C to +125°C, Vcc = 5.0V £10%

Symbol Parameter Test Conditions(") Min. | Typ?| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — —_ v
ViL Input LOW Level Guaranteed Logic LOW Level —_ — 0.8 v
ItH Input HIGH Current (Input pins) Vee = Max. Vi=Vce — — 5 BA

Input HIGH Current (I/O pins) . —_ — +15
L Input LOW Current (Input pins) Vi=GND — — +5

Input LOW Current (/O pins) . —_— — +15
lozH High Impedance Output Current | Vcc = Max. Vo=27V —_ — +10 RA
lozL (3-State Output pins) Vo=0.5V — — +10
VIK Clamp Diode Voltage vce = Min,, IIN =-18mA —_ 07 | 112 \Y
los Short Circuit Current Vce = Max., Vo =GND® i -80 | <140 | 200 | mA
lo Output Drive Current Vce = Max., Vo =25V -50 — | 180 | mA
VH Input Hysteresis — — 100 - mv
lecL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc _ 0.05 1.5 mA
lceH
Iccz

25151Ink 05

OUTPUT DRIVE CHARACTERISTICS FOR FCT16952T

Symbol Parameter Test Conditions(!) Min. | Typ@| Max. | Unit
VoH Output HIGH Voltage vce = Min. loH=-3mA 2.5 3.5 - v
VIN = ViHor VIL loH = =12mA MIL. 24 3.5 — v
IOH = —15mA COM'L.
10H = —24mA MIL. 20 3.0 —_ v
loH = ~32mA COM'L.(4) :
VoL Output LOW Voltage Vee = Min. loL=48mA MIL. — 0.2 0.55 \
VIN = ViHor ViL loL = 64mA COM'L. ’
loFr Input/Output Power Off Leakage | Vcc =0V, VIN or Vo $4.5V —_ —_ +100 pA
2515 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162952T
Symbol Parameter Test Conditions(!) Min. | Typ{@] Max. | Unit
lobL Output LOW Current Vce =5V, VIN= ViHor Vit, VouT= 1.5V 60 | 115 ]| 150 | mA
loDH Output HIGH Current Vce =5V, ViN= ViHor Vi, VouT=1.5V@) -0 | =115 =150 | mA
VoH Output HIGH Voltage Vce = Min. |oH=~16mA MIL. 24 3.3 —_ \'
VIN = VIH or VIL |OH = —24mA COM'L.
VoL Output LOW Voltage Vce = Min. loL = 16mA MIL. —_ 0.3 0.55 v
VIN = VIHor ViL oL =24mA COM'L.
NOTES: 2613 Ink 07

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vee = 5.0V, +25°C ambient.

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

4. Duration of the condition can not exceed one second.

5.11 4



IDT54/74FCT16952AT/BT/CT,/DT 162952AT/BT/CT/DT :
FAST CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS , .
Symbol Parameter Test Conditions'" Min. | Typ.® | Max. Unit

Alce |- Quiescent Power-Supply -+ - - Vec=Max. - — 0.5 1.5 mA
_ ... | Current TTL Inputs HIGH | ViN=3.4VE E
Icep Dynamic Power Supply Current® | Vcc = Max., Outputs Open | Vin = Vce — 75 120 .y
; T """ | XOEAB or xOEBA = GND . | ViN = GND ‘ MHz
_One Input Toggling . . ' .
. . . '50% Duty Cycle
Ic Total Power Supply Current® Vce = Max., Outputs Open | ViN = Vce - 08 | 27 mA
S | fep = 10MHz (xCLKAB) VIN = GND
50% Duty Cycle
~ | XOEAB = xCEAB = GND .
| xXOEBA = Vcc VIN = 3.4V — 1.3 4.2
One Bit Togglmg VIN = GND '
fi= SMHz ' :
50% Duty Cycle
Vce = Max., Outputs Open | VIN = Vco — 38 | 759
fcP= 10MHz (xCLKAB) "1 VIN=GND
50% Duty Cycle '
T -+ - | xOEAB = xCEAB = GND
L ' XOEBA=Vcc - ViN=34V | — 83 216
: ! Sixteen Bits Toggling VIN = GND
| fi=5MHz . .
50% Duty Cycle
NOTES: ' 2515tblog
1. For conditions shown as Max. or Min., use appropriate value speuﬁed under Electrical Characteristics for the appllcable device type.
" 2. Typical values are at Vce = 5.0V, +25°C amblent.
3. Per TTL driven |nput (VIN=3.4V); all other inputs at Vce or GND.
“4: This parameter is not directly testable, but s derived for use in Total Power Supply Calculations.
5. Values for these conditions are examples of the Icc formulal These limits are guaranteed but not tested.
6. lc= IQUIESCENT +INPUTS + IDYNAMIC

Ic = Icc + Alcc DHNT + lccp (chNCPIZ +fi Nl)
lcc = Quiescent Current (IccL, IccH and Iccz)
" Alec = Power Supply Current fora TTL High lnput (V|N 3 4V)
DH = Duty Cycle for TTL Inputs High
NT = Number of TTL Inputs at DH_ ' '
Iccp = Dynamic Current Caused by an Input Transmon Paxr (HLH of LHL)
fep = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fcp )
fi = Input Frequency
Ni= Number of Inputs at fi --

5.11 5



IDT54/74FCT16952AT/BT/CT/DT, 162952AT/BT/CT/DT
FAST CMOS 16-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE :

FCT16952AT/162952AT FCT16952BT/ ISQQSZBT
Com'l. Mil. “Com'l.’ Mil. - .

Symbol Parameter Condition | Min.® | Max. | Min.2 _Max. | Min® | Max. | Min.® | Max. ‘| Unit
tPLH | Propagation Delay CL = 50pF 20 10.0 20 11.0 2.0 75 2.0 8.0 ns
tPHL | XCLKAB, XxCLKBA to xBx, xAx RL = 500Q .
tPzH | Output Enable Time ' ' 1.5 105 1.5 13.0 1.5 8.0 15 ] 85 ns
trzL | XOEBA, xXOEAB to xAx, xBx
tpHz | Output Disable Time 15 10.0 1.5 10.0 1.5 75 15 8.0 .| ns
tr.z | XOEBA, xOEAB to xAx, xBx ‘ ‘ o
tsu | Set-up Time, HIGH or LOW 25 - — 25 — | 25 — ] 25 —- | ns
: XAX, xBx to XCLKAB, XCLKBA o . ;

tH |Hold Time HIGH or LOW ' 20 — 2.0 — | 15 — ]:15 — | ns
‘| xAx, xBx to xCLKAB, XCLKBA : o ‘ : i o
tsu | Set-up Time, HIGH or LOW 3.0 —_ 3.0 — | 80 — 3.0 — | ns
XxCEAB; xCEBA to xCLKAB, : i .
XCLKBA : .
tH  |Hold Time HIGH or LOW 2.0 — 2.0 — ] 20 — 2.0 —_ ns
xCEAB, xCEBA to xCLKAB, ‘ : :
XxCLKBA
tw . | Pulse Width HIGH or LOW 3.0 — 3.0 —_ 30 | — 3.0 — ns
XCLKAB or xCLKBA(®) ‘ ‘
tsk(0) | Output Skew# —_ 0.5 — | o5 | — |05 — 05 | ns
2515tbl 08
FCT16952CT/162852CT FCT16952DT/162952DT
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition™ | Min.® | Max. | Min.® | Max. | Min® | Max. | Min.® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 2.0 6.3 2.0 73 20 4.5 — — | ns
tPHL _J XCLKAB, xCLKBA to xBx, XAx RL = 500Q - o :
tPzH | Output Enable Time 1.5 7.0 1.5 8.0 1.5 56 —_ - ns
tpzL | XOEBA, xOEAB to xAx, xBx
tPHZ | Output Disable Time 1.5 6.5 1.5 7.5 1.5 4.3 - — ns
tpLz | XOEBA, xXOEAB to xAx, xBx ) ’ )
tsu | Set-up Time, HIGH or LOW 2.5 —_ 2.5 — 1.5 — _ — I ns

xAx, xBx to XCLKAB, xCLKBA
tH  |Hold Time HIGH or LOW 1.5 — 1.5 - 1.0 — _ —_ ns
xAx, xBx to XCLKAB, xCLKBA :
tsu | Set-up Time, HIGH or LOW 3.0 — 3.0 —_— 2.0 — —_ —_ ns
xCEAB, xCEBA to xCLKAB,
- |xCLKBA
tH  |Hold Time HIGH or LOW 2.0 —_ 2.0 - 1.0 - —_— - ns
XCEAB, xCEBA to xCLKAB, . ’ ‘
XCLKBA
tw | Pulse Width HIGH or LOW 3.0 — 3.0 - 3.0 - — - ns
XCLKAB or xCLKBA(®
tsk(o) | Output Skew(# - 0.5 — 0.5 - 0.5 — 1 — }Ins
NOTES: 25151110

1. See test circuits and waveforms.

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

3. This parameter is guaranteed but not tested.

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




REGISTER

Integrated Device Technology, Inc.

FAST CMOS 18-BIT

IDT54/74FCT16823AT/BT/CT
IDT54/74FCT162823AT/BT/CT

FEATURES:

» Common features:
~ 0.5 MICRON CEMOS™ Technology
-~ High-speed, low-power CEMOS replacement for
ABT functions
- Typical tsk(o) (Output Skew) < 250ps
~ ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
- 25 mil Center SSOP and Cerpack Packages
~ Extended commercial range of -40°C to +85°C
- Vee=5V+10%
Speed grades same as FCT-T 9-bit functions
. Features for FCT16823AT/BT/CT:
— High drive outputs (-32mA loH, 64mA loL)
— Power off disable outputs permit “live insertion”
— Typical VoLp (Output Ground Bounce) < 1.0V at
Vee =5V, TA=25°C
+ Features for FCT162823AT/BT/CT:
— Balanced Qutput Drivers: +24mA (commercial),
+16mA (military)
- Reduced system switching noise
— Typical VoLp (Output Ground Bounce) < 0.6V at
Vce =5V,Ta=25°C

DESCRIPTION:

The |DT54/74FCT16823AT/BT/CT and IDT54/
74FCT162823AT/BT/CT 18-bit bus interface registers are
built using advanced CEMOS, dual metal CMOS technology.
These high-speed, low-power registers with clock enable
(xCLKEN) and clear (xCLR) controls are ideal for parity bus
interfacing in high-performance synchronous systems. The
control inputs are organized to operate the device as two 9-bit
registers or one 18-bit register. Flow-through organization of
signal pins facilitates ease of layout. All inputs are designed
with hysteresis for improved noise margin.

The IDT54/74FCT16823AT/BT/CT are ideally suited for
driving high capacitance loads and low impedance backplanes.
The output buffers are designed with Power-Off Disable
capability to allow "live insertion" of boards when used as
backplane drivers.

The IDT54/74FCT162823AT/BT/CT have balanced output
drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled output fall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162823AT/BT/CT are plug-inreplacements
for the IDT54/74FCT16823AT/BT/CT and 54/74ABT16823
for on-board interface applications.

FUNCTIONAL BLOCK DIAGRAM

10E ‘ a|>

20E ::D

N . ~
1CLR c|> 2CLR >
1CLK 2CLK
1CLKEN 2CLKEN
+— R | J»—‘ R
5 —1Q1 D L—2Q1
1D1 ) 2D1
J v Y, N Yo : Y,
\/ \/
TO 8 OTHER CHANNELS 2772 drw 01 TO 8 OTHER CHANNELS 2772dmw 02
CEMOS is a trademark of d Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992
©1992 Integrated Device Technology, Inc. 5.12 DSC-4238/1
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IDT54/74FCT16823AT/BT/CT, 162823AT/BT/CT
FAST CMOS 18-BIT REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
1CLR 1. / 56 [ ] 1CLK
10E [] 2 55 [ ] 1CLKEN
1Q1 [: 3 54 j 1D1
GND [] 4 53 [ ] GND
Q2 [ 5 52 [ 1D2
1w [] 6 - 51 ] 1Ds
Vce |_:‘ 7 50 |} Vee
Q4[]8 49 ’:| 1D4
Qs ]9 48 [ ] 1Ds
108 [] 10 47 ] 1Ds
GND [ | 11 46 | ] GND
Q7 [ 12 45 [ | 1D7
Qs [] 18 44 [ 1Ds
1Qe [] 14 SOs6-1 43 [ 1De
[ 15 42 ] 2Dt
2Q2 [} 16 41 ] 2D
208 [| 17 40 [ 23
GND [ 18 39 ] eND
2Qs [ | 19 38 | ] 2Ds
Qs [ | 20 37 [] 2bs
208 [ | 21 36 ] s
vee [ 22 35 ] vee
2Q7 [ | 28 34 ] o7
2Qs8 |j 24 33 ] 2Ds
GND [ ] 25 32 ] GND
2Qo [ 26 31 ] Do
2OE |27 30 [ ] «CLKEN
2CLR [ | 28 29 [ ] CLK
2772drw 03
SSOP
TOP VIEW

1CLR
10E
1

" GND

1Q2
1Q3
Vce
1Q4
1Qs5

Qs

GND
1Q7

1Q8

1Qg
‘ 2Q1
Q2
Q3
GND
2Q4
2Qs
2Qs

]

]

]

]

]
|
]

]

]

1

]

1
]
1
]
1

]

]
1
]

]
]

]

]

]

]

1 56
2 55
3 54
4 53
5 52
6 51
7 50
8 49
[¢] 48
10 47
1" 46
12 45
13 - 44
14 Ese1 43
15 42
16 41
17 40
18 39
19 38
20 37
21 36
22 35
23 34
24 33
25 v' 32
26 31
27 30
28 29
To ViEwW

1CLK
1CLKEN
1D1
GND
1D2

1D3

Vce

1D4

1Ds
1Ds

GND
D7 |
1Ds :
1Ds
2D1
2D2
2D3
GND

2D4

2D5
2Ds

Vcc

2D7

2Ds
GND
2Do
2CLKEN
LK

2772dw 04
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IDTS4/74FCT16823AT/BT/CT, 162823AT/BT/CT
FAST CMOS 18-BIT REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE(")
Pin Names Description Inputs Outputsl
xDx Data inputs xOE | xCLR |xCLKEN| xCLK | xDx | xQx |Function
xCLK Clock Inputs H X X X X Z High Z
XCLKEN Clock Enable Inputs (Active LOW) L L X X X L Clear
xCLR Asynchronous clear Inputs L H H X X Q@ Hold
(Active LOW) H H L T L z Load
xCE Output Enable Inputs (Active LOW) m m L T H 7
xQx 3-State Outputs L H L T L L
27721bl 01
L H L T H H
NOTES: 277216102

1. H = HIGH Voltage Level
L = LOW Voltage Level

ABSOLUTE MAXIMUM RATINGS("

X = Don't Care
Z = High Impedance

2. Output level before indicated steady-state input conditions were estab-
lished.

CAPACITANCE (TA= +25°C, f = 1.0MHz)

Symbol Rating Commercial Military | Unit

VTERM(2)| Terminal Voltage | -0.5t0 +7.0 | -0.5t0+7.0( V
with Respect to
GND

VTERM(®) | Terminal Voltage | -0.5to Vcc | -0.5toVeec | V
with Respect to
GND

TA Operating —40t0 +85 | -55t0+125| °C
Temperature

TBiAS Temperature -551t0+125 | -65t0+135 | °C
Under Bias

TsTG Storage -5651t0 +125 | 65t0 +150 | °C
Temperature

PT Power Dissipation 1.0 1.0 w

lout DC Output -60t0 +120 | -60t0 +120 | mA
Current

NOTES: 27721nk 03

1. Stressesgreaterthanthoselistedunder ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
notimplied. Exposureto absolute maximum rating conditions for extended
periods may affect reliability.

2. All device terminals except FCT162XXXT OQutput and I/O terminals.

3. Output and I/O terminals for FCT162XXXT.

Symbol | Parameter(1) Conditions | Typ. | Max. | Unit
CIN Input VIN =0V 45 | 6.0 | pF
Capacitance
Cout Output VouT = 0V 55| 8.0 | pF
Capacitance
NOTE: 2772 Ink 04

1. This parameter is measured at characterization but not tested.




IDT54/74FCT16823AT/BT/CT, 162823AT/BT/CT
FAST CMOS 18-BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = ~40°C to +85°C, Vcc = 5.0V + 10%; Military: TA = =55°C to +125°C, Vcc= 5.0V £ 10%

Symbol Parameter Test Conditions(? Min. | Typ{?| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 —_ - v
Vi Input LOW Level Guaranteed Logic LOW Level - — 0.8 v
Il;] Input HIGH Current (Input pins) Vce = Max. Vi=Vce — — 15 A

Input HIGH Current (I/O pins) - — +15
i Input LOW Current (Input pins) Vi=GND — — 15

Input LOW Current (/O pins) : —_ — +15
lozH High Impedance Output Current | Vcc = Max. Vo=27V — — +10 HA
lozL (3-State Output pins) Vo=0.5V — — +10
VIK Clamp Diode Voltage Vee = Min,, IIN =-18mA — -07 { 1.2 v
los Short Circuit Current Vece = Max., Vo = GND®) —80 | 140 | 200 | mA
lo Output Drive Current Vce = Max., Vo =25V0) -50 — | 180 | maA
VH Input Hysteresis — —_ 100 — mv
lecL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vec _ 0.05 15 mA -
lccH
lccz

27721nk 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16823T
Symbol Parameter Test Conditions(? Min. | Typ@| Max. | Unit
VoH Output HIGH Voltage Vee = Min. I0H = -3mA 25 3.5 —_ v
VIN=ViHor ViL loH = ~12mA MIL. 2.4 3.5 —_ v
|OH = =15mA COM'L.
|oH = —24mA MIL. 2.0 3.0 - v
IoH = -32mA COM'L.(4
VoL Output LOW Voitage Vee = Min. loL = 48mA MIL. — 0.2 0.55 v
VIN = VIH or VIL |oL= 64mA COM'L.
loFF Input/Output Power Off Leakage | Vcc =0V, VIN or Vo <4.5V — — +100 pA
27721k 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162823T

Symbol Parameter Test Conditions(1 Min. | Typ@| Max. | Unit
lobL Output LOW Current Vee = 5V, ViN= ViHor Vi, VouT= 1.5V 60 | 115 | 150 | mA
IODH Output HIGH Current Vee =5V, VIN= ViHor Vi, VouT= 1.5V&) -60 | =115 | ~150 | mA
VoH Output HIGH Voltage Vee = Min. 10H = —16mA MIL. 24 3.3 — v

VIN = VIH or ViL |0H = —24mA COM'L.
VoL Output LOW Voltage Vee = Min. loL = 16mA MIL. — 0.3 0.55 v
VIN = VIHor ViL loL = 24mA COM'L.
NOTES: 27721k 07

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vec = 5.0V, +25°C ambient.

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

4. Duration of the condition can not exceed one second.

5.12 4



IDT54/74FCT16823AT/BT/CT, 162823AT/BT/CT : » co : ) : .
FAST CMOS 18-BIT REGISTER ' : T MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS -

Symbol __ Parameter : Test Conditions() Min. |Typ.@| Max: | Unit
Alcc Quiescent Power Supply Current Vee = Max.. : - 0.5 15 | mA-
© | TTL Inputs HIGH ViN=3.4V() ) ' o
Icco Dynamic Powsr Supply Current(4 | 'Vcc = Max. " VIN=Vce — .| 75| 120 | wA/
: : Outputs Open “Jvn=GND - ) h - 1 MHz
! ' XOE = xCLKEN = GND o . :
' One Input Toggling
50% Duty Cycle .
lc Total Power Supply Current(®) Vce = Max. VIN=Vcc A I 08. | 27 | mA
T Y Outputs Open . VIN=GND ' ‘
fcP= 10MHz ‘
50% Duty Cycle R : .
XOE = xCLKEN = GND| Vin = 3.4V ) — | 13| 42
atfi = 5SMHz. - | vw=GND '
50% Duty Cycle
" One Bit Toggling’
Vec=Max. . . | ViN=Vcc o — | 42 | 810
Outputs Open VIN = GND
fcp= 10MHz :
50% Duty Cycle
XOE=xCIKEN=GND| viN=3.4V T— | 9.2 2310
atfi = 2.5MHz ViN= GND ’ :
50% Duty Cycle
Eighteen Bits Toggling
NOTES: ) 27721b1 08
For conditions shown as max. of n'un use appropnate value specified under Electrical Charactenstlcs for the applicable device type.
Typical values are at Vce = 5.0V, +25°C ambient.
. Per TTL driven Input (VIN = 3.4V); all other inputs at Vcc 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 lec formula. ' These limits are guaranteed but not tested.
Ic = |QUIESCENT. + lINPUTS + IDYNAMIC ..

1.
2.
.3
4.
' 5,
6.

lc = Icc + Alcc DHNT + lcco (fepNer/2 + ﬁNl)
Icc'= Quiescent Current (lcct, IccH and lecz)
Alcc = Power Supply Current for a TTL High Input (ViN = 3. 4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at Dn

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

fcp = Clock Frequency for Register Devices (Zero l‘cr Non- Register Devices)

Ncp = Number of Clock Inputs at fcp

fi = Input Frequency. .. . .
Ni= Number of [nputs at fi ;

5.12 5



IDT54/74FCT16823AT/BT/CT, 162823AT/BT/CT '
FAST CMOS 18-BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16823AT/162823AT | FCT16823BT/162823BT | FCT16823CT/162823CT
Com'l. I Mil. Com'l. Mil. Com'l Mil.
Symbol Parameter Conditions® |[Min.] Max. [Min.{ Max. |Min.®] Max. [Min.?] Max. [Min.?} Max. [Min.?] Max. | Unit
tPLH Propagation Delay CL = 50pF 15]100]15|115415|75]|15]|85}|15]|60]15[7.0] ns
tPHL xCLK to xQx RL = 500Q
CL=300pF® | 1.5 [20.0] 1.5 |20.0] 1.5 |15.0] 1.5 [16.0] 1.5 |125] 1.5 |135]
RL = 500Q
tPHL Propagation Delay CL = 50pF 15]|140| 1.5|150|15]|90]|15195]|15]|80]15]85]| ns
xCLR to xQx RL = 500Q
tPZH Output Enable Time CL = 50pF 1.5]|120]15(|130|15]|80}15]90]|15}70]|15]|8.0]| ns
trzL  |XOE to xQx RL = 500Q
CL=300pF® | 1.5 {23.0| 1.5 |25.0) 1.5 |15.0| 1.5 |[16.0] 1.5 |12.5] 1.5 |13.5
RL = 500Q
tPHZ Output Disable Time CL=5pF(3) 15]70(15]|80]|15|65]|15]70|15]|62]15}|62}| ns
triz  |XOE to xQx RL = 5000
CL = 50pF 15|80|15}90]|15}75]15|80]15]65]|15]|865
Rt = 5000
tsu Set-up Time HIGH or LOW CL=50pF 40| — 40| —|30] —|30] —|{30] — 30| —]ns
xDx to xCLK RL = 500Q
tH Hold Time HIGH or LOW 20| — |20 — 15| — |15} — |15 —]|15]| — | ns
xDx to xCLK .
tsu Set-up Time HIGH or LOW 40| — |40| — |30} — |30} — |30} —{30] —|ns
xCLKEN to xCLK
tH Hold Time HIGH or LOW 20| —J20]—Jo]—]o]—=lo|—]of—]ns
xCLKEN to xCLK :
tw XCLK Pulse Width 70, —{70| —|60| —|60]|] —}60]| —]|60] — | NS
HIGH or LOW
tw xCLR Pulse Width LOW 60| —|70]| — |60} — |60 —|60]| —~ |60} —|ns
tReM | Recovery Time XCLR to 60| —|70| —{eo0| —|60| —}|60| —]|60| —|ns
XCLK
tsK(0) OutputSkew(4) —]05| — 05| —}05}] —}05} —]105]| —1|05]|ns
NOTES: 277216109

1. See test circuit and waveforms.

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

3. These conditions are guaranteed but not tested.

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

5.12 6



FAST CMOS 20-BIT IDT54/74FCT16827AT/BT/CT
BUFFERS C IDT54/74FCT162827AT/BT/CT

:. lntegrlated bevle Te;hn.ology, Inc.

:FEATURES ’ ‘DESCRIPTION:

. Common features: The |DT54/74FCT16827AT/BT/CT and IDT54/

- 0.5MICRON CEMOSTM Technology

- High-speed, low-power CEMOS replacement for

ABT functions i .
- Typical tsk(o) (Output Skew) < 250ps
— ESD > 2000V per MIL-STD-883, Method 3015;

> 200V using machine model (C = 200pF, R = 0)

— 25 mil Center SSOP and Cerpack Packages

~. Extended commercial range of -40°C to +85°C

- Vcc=5V+10%
Speed grades same as FCT-T 10-bit functions
Features for FCT16827AT/BT/CT:
— High drive outputs (-32mA loH, 64mA IoL).
— Power off disable outputs permit “live insertion”
— Typical VoLp (Output Ground Bounce) < 1.0V at
Vce =5V, Ta=25°C
Features for FCT1 62827AT/BT/CT
- Balanced Output Drivers: .£24mA (commercial),
+16mA (mlhtary)
- Reduced system switching noise

.

- Typical VoLp (Output Ground Bounce) < 0 6V at

Vcc 5V,TA=25°C

74FCT162827AT/BT/CT 20-bit buffers are built using ad-
vanced CEMOS, dual metal CMOS technology. These 20-bit
bus drivers provide high-performance bus interface buffering
for wide data/address paths or busses carrying parity. Two

- pair of nand-ed output enable controls offer maximum control

flexibility and are organized to operate the device as two 10-
bit buffers or one 20-bit buffer. Flow-through organization of
signal pins facilitates ease of layout. Allinputs are designed
with hysteresis for improved noise margin.

The IDT54/74FCT16827AT/BT/CT are ideally suited for
driving highcapacitance loads andlowimpedancebackplanes.
The output buffers are designed with Power-Off Disable
capability to allow "live insertion” of boards when used as
backplane drivers.

The IDT54/74FCT162827AT/BT/CT have balanced output
drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled output fall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162827AT/BT/CT are plug-inreplacements
for the IDT54/74FCT16827AT/BT/CT and 54/74ABT16827
for on-board interface appllcatlons

'FUNCTIONAL BLOCK'DIAGRAM :
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CEMOSisa k of d Device Technology, Inc.
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©1992 Integrated Device Technology, Inc.
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IDT54/74FCT16827AT/BT/CT, 162827AT/BT/CT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

FAST CMOS 20-BIT BUFFERS
PIN CONFIGURATIONS
o8 )1 7 s[70k  oE C i s 10
i []2 55 [ 1A Y1 L 2 55 _ ] 1A1 :
12 13 54 1] 1A2 1Yz [ 3 54 . J-1A2
GND |: 4 53 : GND GND [ 4 53 ] GND
s |5 52 ] 1A3 1Y3 [ 5 52 ] 1A3
Ya [] 6 51 ] 1A4 1Y4 6 51 1 1A4
vee []7 50 ] vee Vee [ 7 50 ] Vcc
s [ ] 8 49 ] 1As 1Ys [ 8 49 ] 1As
e [| 9 48 [ 1hs 1Ys [ 9 L se— —1 1As
Y7 [] 10 47 [ A7 1Y7 1 10 47 : ] 1A7
GND [ 11 46 [ ] GND GND | 11 46 — : i‘ GND
S1Ys [ 12 - 45| ] 1As 1Ys . [ 12 45 g : ] 1Aé‘
o [ 13 44 ] 1Ae 1Yg [ 13 44 I jAg
Yo [} 14 S056-1 43 [ ] 1A10 1Y10 | 14, Es56-1 43 1 1A10
avi [ 15 42 [] oA 21 L 15 4 — A1
a2 [] 16 a1 ] 2A2 Y2 | 16 T4 1
avs [ 17 40 [ ] 2p0 2Ya [ 17 40 ——1 2As
GND [] 18 39 [ ] GND GND I 18 39 - 1"GND
e [] 19 38 [ o e 1 10 B A’
a¥s [ 20 37 [] 2As 2Ys | 20 a7 — YV
2ve [ | 21 36 [ ] 2As Y6 [ 21 36 — “2A6.
vee [ 22 3 [ vee Vee | 22 '35 — 1 Vee
ayr [] 28 34 ] oA 2Y7 I 23 .34 ] 2A7
ave [| 24 33[ ] 2n8 2Ys | 24 "33 ———1 e
GND [] 25 82 7] aND GND 25 82 ———————7 GND
2Ya [] 26 31 ] 2Ae Yo I 26 31 ] 2Ag
o [ 27 30 [ ] 2A10 Y10 L 27 30 ] 2At0
20E1 [| 28 29 [ 20E2 20E1 I 28 29 1 20E2
2773 drw 03 2773 drw 04
TOP VIEW TOP VIEW




IDT54/74FCT16827AT/BT/CT, 162827AT/BT/CT

FAST CMOS 20-BIT BUFFERS . MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN DESCRIPTION FUNCTION TABLE(")
Pin Names Description Inputs Outputs
XOEx Output Enable Inputs (Active LOW) XOEi XOE2 XAX xYx
XAX Data Inputs L L L L
xYx 3-State Outputs ) L L H H
277315101 H X X 4
X H X ¥4
NOTE: 27731102

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

ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (Ta= +25°C, f = 1.0MHz)
Symbol Rating Commercial | Military | Unit Symbol { Parameter(!) Conditions | Typ. | Max. | Unit
V1ERM(2) | Terminal Voltage | -0.510+7.0 | -05t0+7.0 | V CiN Input VIN=0V [ 45| 60 [ pF
with Respect to Capacitance
GND Cout | Output Vour=0V | 55| 80 | pF
VTERM(3)| Terminal Voltage | -0.5to Vcc | -0.5toVecc | V ) Capacitance
with Respect to . NOTE: 2773 Ik 04
GND - - 1. This parameter is measured at characterization but not tested.
TA Operating -40t0+85 | -55t0+125| °C
Temperature
TelAS Temperature -55t0+125 | 65t0+135 | °C
Under Bias -
TsTG Storage -5510+125 | -65t0 +150 | °C
) Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Output -601t0+120 | -60to +120 | mA
Current
NOTES: 27731nk 03

1. Stressesgreater thanthoselistedunderABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
notimplied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

2. All device terminals except FCT162XXXT Output and I/O terminals.

3. Output and I/O terminals for FCT162XXXT.

5.13 3



IDT54/74FCT16827AT/BT/CT, 162827AT/BT/CT ' o
FAST CMOS 20-BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES .

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = —40°C to +85°C, Vcc = 5.0V = 10%,; Military: TA = -55°C to +125°C, Vcc= 5 0V +10%

Symbol Parameter Test Conditions(!) - Min. | Typ{?| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -] - v
"ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 \
IiH Input HIGH Current (Input pins) Vce = Max. Vi=Vce — — 5 HA
Input HIGH Current (/O pins) —_ — +15
‘L Inpuit LOW Current (Input pins) ) | i=GND : = = +5
Input LOW Current (/O pins) . ' . ‘ - — +15
lozH High Impedance Output Current | Vcc = Max. Vo=27V - — +10 RA
lozL (3-State Output pins) Vo=0.5V - — +10
VIK Clamp Diode Voltage vce = Min,, IIN ==18mA - 07| 1.2 v
'los Short Circuit Current Vee = Max., Vo =GND®) - -80 | -140 | 200 | mA
lo Output Drive Current Vce = Max.,, Vo=25V® -50 | — | -180| maA
VH Input Hysteresis —. : - 100 — mv
lccL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc - 0.05 | 15 mA
lccH
lccz

277310k 05

OUTPUT DRIVE CHARACTERISTICS FOR FCT16827T

Symbol Parameter Test Conditions(? . Min. | Typ@| Max. | Unit
VoH Output HIGH Voltage Ve = Min. IoH = ~3mA 25 | 35 | — v
VIN =ViHor ViL loH=-12mAMIL. - 2.4 3.5 — \
|oH=-15mA COM'L. . .
loH=-24mA MIL. 20 3.0 — ] Vv
JOH = —32mA COM'L.{4) ' )
VoL Output LOW Voltage Vce = Min. ‘ loL=48mA MIL. . - 02 | 055 | Vv
VIN = ViHor VIL |oL = 64mA COM'L. K ; .
loFF Input/Output Power Off Leakage | Vcc =0V, VIN or Vo 4.5V — — +100 | pA

277310k 06

OUTPUT DRIVE CHARACTERISTICS FOR FCT162827T

Symbol Parameter Test Conditions(?) Min. | Typ{@| Max. | Unit
lobL Output LOW Current Vce = 5V, VIN=ViHor Vit, VouT= 1.5V 60 | 115 | 150 | mA
looH Output HIGH Current Vce = 5V, ViN= ViHor Vi, VouT= 1.5V —60 | -115| =150 | mA
VoH Output HIGH Voltage Vce = Min. 10H = —16mA MIL. 24 3.3 - v

VIN = VIH or VIL |0H = -24mA COM'L.
VoL Output LOW Voltage Vee = Min. loL = 16mA MIL. — 0.3 0.55 v
VIN = ViH or ViL loL = 24mA COM'L.
NOTES: 2773 Ink 07

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.

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

4. Duration of the condition can not exceed one second.

5.13 4



IDT54/74FCT16827AT/BT/CT, 162827AT/BT/CT

FAST CMOS 20-BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES
POWER SUPPLY CHARACTERISTICS
Symbol Parameter Test Conditions(?) Min. |Typ.®| Max. | Unit
Alce Quiescent Power Supply Current | Vcc = Max. —_ 0.5 15 mA
TTL Inputs HIGH VIN = 3.4VG)
lcco Dynamic Power Supply Current® | Vcc = Max. VIN = Vce —_ 60 100 | pA/
Outputs Open VIN = GND MHz

xOE1 = xOE2 = GND
One Input Toggling

50% Duty Cycle
Ic Total Power Supply Current(®) Vee = Max. VIN = Vce — 0.7 2.5 mA
Outputs Open VIN = GND
fi = 10MHz
50% Duty Cycle VIN = 3.4V — 0.9 3.3

xOE1=xOE2=GND | ViNn = GND
One Bit Toggling

Vce = Max. VIN = Vce — 3.1 | 6.50
Outputs Open VIN = GND

fi = 2.5MHz

50% Duty Cycle VIN = 3.4V —_— 8.1 |21.50

XOE1=x0OE2=GND | ViN=GND
Twenty Bits Toggling
NOTES: 2773 10108
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.

2. Typical values are at Vcc = 5.0V, +25°C ambient.

3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.

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

5

6

. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
. Ic = JQUIESCENT + lINPUTS + IDYNAMIC
lc = lcc + Alcc DHNT + Iccp (fcpNcr/2 + fiNi)
lce = Quiescent Current (lcct, lccH and Iccz)
Alce = Power Supply Current for a TTL High Input (VIN = 3.4V)
D+ = Duty Cycle for TTL Inputs High
NT = Number of TTL Inputs at DH
lecp = 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
Ni= Number of Inputs at fi

5.13 5



IDT54/74FCT16827AT/BT/CT, 162827AT/BT/CT
FAST CMOS 20-BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE
FCT16827AT/162827AT | FCT16827BT/162827BT | FCT16827CT/162827CT

Com'l. Mil. Com'l. Mil. Com'l. Mil,
Symbol Parameter Conditions(!) {Min.)] Max. |Min.?] Max. |Min.??)| Max. |Min.)] Max. |Min.®} Max. Min. | Max. Unit
tPLH | Propagation Delay CL = 50pF 15180 |15} 90}]|15|50|15]|65{15]|44] 15| 50| ns
tPHL | xAX to XxYx RL = 500Q
CL=300pF® | 1.5 [150| 1.5 |17.0| 1.5 |13.0] 1.5 {140 1.5 [100] 1.5 {110
RL = 500Q

tPzH | Output Enable Time CL = 50pF 156|120} 15 ]130| 15|80} 15|90} 15| 70| 15| 80| ns
tpzL  |XOEx to xYx RL = 500Q
CL=2300pF® | 1.5 |23.0] 1.5 |25.0| 1.5 [15.0]| 1.5 |16.0| 1.5 |14.0] 1.5 [15.0
RL = 500Q
tPHz | Output Disable Time CL = 5pF®3 1590 |15[90|15({60|15|70}15|57]|15(67]|ns
triz | xOEx to xYx RL = 5000
CL = 50pF 151}100]| 15 |100|15]70]|15]|80|15}|60]15] 70
RL = 500Q
tsk(o) | Output Skew () —|os| —}jos5)—]o5] —]|]os5| —|05} —1]05]ns
NOTES: 27731l 09
1. See test circuit and waveforms.

Minimum limits are guaranteed but not tested on Propagation Delays.

2.
3. These conditions are guaranteed but not tested.
4. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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FAST CMOS 20-BIT

IDT54/74FCT16841AT/BT/CT
IDT54/74FCT162841AT/BT/CT

TRANSPARENT
LATCHES
. Integrated Device Technology, Inc. '
FEATURES: DESCRIPTION: -
. Common features:. The IDT54/74FCT16841AT/BT/CT and IDT54/

.= 0.5 MICRON CEMOS™ Technology
"=~ High-speed, low-power CEMOS replacement for

ABT functions
- Typical tsk(o) (Output Skew) < 250ps |
— ESD >2000V per MIL-STD-883, Method 3015;

~> 200V using machine model (C = 200pF; R = 0)
— 25 mil Center SSOP and Cerpack Packages
. = Extended commercial range of -40°C to +85°C
- VGG =5V +10%

Speed grades same as FCT- T 10-bit functlons '
Features for FCT16841AT/BT/CT: .
— High drive outputs (-32mA loH, 64mA loL)

— Power off disable outputs permit “live insertion”
— Typical VoLP (Output Ground Bounce) < 1.0V at

Vee = 5V, TA=25°C

Features for FCT162841AT/BT/CT:
— Balanced Output Drivers: +24mA (commercial),
+16mA (military)
— Reduced system switching noise
—~ Typical VoLp (Output Ground Bounce) < 0.6V at
Vee = 5V,TA = 25°C

.

74FCT162841AT/BT/CT 20-bit transparent D-type laiches
are built using advanced CEMOS, dual metal CMOS technol-

“ogy. These high-speed, low-power latches are ideal for:

temporary storage of data. They can be used for implement-
ing memory address latches, /O ports, and bus drivers. The
Output Enable and Latch Enable controls are organized to
operate each device as two 10-bit latches or one 20-bit latch.
Flow-through organization of signal pins facilitates ease of

- layout. All inputs are designed with hysteresis for improved

noise margin.

The IDT54/74FCT16841AT/BT/CT are ideally. suited for
driving high capacitance loads and lowimpedance backplanes.
The output buffers are designed with Power-Off Disable
capability to allow "live insertion" of boards when used as
backplane drivers.

The IDT54/74FCT162841AT/BT/CT have balanced output
drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled output fall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162841AT/BT/CT areplug-inreplacements
for the IDT54/74FCT16841AT/BT/CT and 54/74ABT16841
for on-board interface applications.
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IDT54/74FCT16841AT/BT/CT, 162841AT/BT/CT
FAST CMOS 20-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
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IDT54/74FCT16841AT/BT/CT, 162841AT/BT/CT
FAST CMOS 20-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERAfURE RANGES

PIN DESCRIPTION FUNCTION TABLE("
Pin Names ~ Description Inputs Outputs
xDx - Data Inputs xDx. xLE * xOE XQx
XLE Latch Enable Input (Active HIGH) H H L H
XOE Output Enable Input (Active LOW) L H L L
xQx 3-State Outputs X L L Q)
c ' 2556 tbl 01 X X H z
NOTES: 2556 thl 02
1. H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
Z = High Impedance
2. Output level before xLE HIGH-to-LOW Transition.
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (TA= +25°C, f = 1.0MHz)
Symbol Rating Commercial Military | Unit Symbol | Parameter(1) Conditlons | Typ. | Max. | Unit
VTERM(2)] Terminal Voltage | ~0.5t0+7.0 | -0.5t0+7.0| V CIN Input VIN =0V 45 | 6.0 { pF
with Respect to Capacitance '
GND. Cout Qutput Vout =0V 55| 8.0 | pF
VTERM() | Terminal Voltage | -0.5to Vcc | -0.5to Vee | V Capacitance
Vélrt\lhDRespect to NoTE: Pv——
- 1. This parameter is measured at characterization but not tested.
Ta Operating .=4010+85 | -55t0+125| °C
Temperature
Telas | Temperature -551t0+125 | 65t0 +135| °C
Under Bias :
Ts1G . |Storage -5510+125 | 65t0+150 | °C
Temperature : -
PT Power Dissipation] - - 1.0 1.0 w
lout DC Output —601to0 +120 | -60t0 +120 { mA
Current
NOTES: 2556 Ink 03

1. Stresses greater thanthoselisted under ABSOLUTE MAXIMUMRATINGS
may cause permanentdamage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
notimplied. Exposure to absolute maximum rating conditions for extended
periods may affect refiability.

2. Al device terminals except FCT162XXXT Output and I/O terminals.

3. Output and |/O terminals for FCT162XXXT. -
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IDTS4/74FCT16841AT/BT/CT, 162841AT/BT/CT
FAST CMOS 20-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL T‘EMPERATUR‘E RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:

Commercial: TA = —40°C to +85°C, Vcc = 5.0V + 10%,; Military: TA =

-55°C to +1256°C, Vcc= 5.0V £ 10%

" Symbol Parameter Test Conditions(!) Min. | Typ(?] Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 _— - \
ViL Input LOW Level Guaranteed Logic LOW Level _ — 0.8 \
i1 Input HIGH Current (Input pins) Vee = Max. Vi =Vce — — 5 RA

Input HIGH Current (I/O pins) — — | *15
liL Input LOW Current (Input pins) Vi=GND - — 5
Input LOW Current (VO pins) ' — — | 115
lozH High Impedance Output Current | Vcc = Max. Vo=27V — —_ +10 pA
lozL (3-State Output pins) Vo= 0.5V - — | 10
VIK Clamp Diode Voltage Vce = Min,, IIN =~18mA . —_ 071 12 \'
los Short Circuit Current Vce = Max., Vo = GND® -80 | -140 | -200 mA
lo ‘Output Drive Current Vce = Max., Vo =25V -50 — | 180 | mA
VH Input Hysteresis — — 100 — mV
lecL Quiescent Power Supply Current | Vcc =Max., VIN = GND or Vcc —_ 005} 15 mA
IccH : ) .
lccz
] . 2556 Ink 05,
OUTPUT DRIVE CHARACTERISTICS FOR FCT16841T :
Symbol Parameter Test Conditions(!) Min. | Typ@| Max, | Unit
VoH Output HIGH Voltage Vece = Min. IoH=-3mA 25 |35 | — v
VIN = VIHor VIiL IoH = —=12mA‘MIL. 24 |' 35 — \Y%
o |0oH = —15mA COM'L. s :
|OH = —24mA MIL. ‘20 3.0 — 1 v
. 10H = —32mA COM'L.(4 - ~
VoL Output LOW Voltage Vce = Min. loL=48mA MIL. Sp—= 0.2 0.55 \"
VIN = ViH or ViL loL= 64mA COM'L. S
loFF Input/Output Power Off Leakage | Vcc =0V, VIN or Vo <4.5V — | — | £100} pA
. . : - 2556 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162841T v ‘
Symbol Parameter Test Conditions(?) Min. | Typ{?@| Max. | Unit
lobL Output LOW Current Vce = 5V, VIN= ViHor ViL, VouT= 1.5V® 60 | 115 | 150 | mA
lobH Output HIGH Current Vee =5V, VIN= ViHor Vi, VouT= 1.5V -60 | <115 | -150 | mA
VoH Output HIGH Voltage Vce = Min. IoH = —16mA MIL. 2.4 3.3 —
VIN = VIH or VIL |0H = —24mA COM'L.
VoL Output LOW Voltage Vee = Min. loL = 16mA MIL. — 0.3 0.55 v
VIN = VIHor ViL 1oL = 24mA COM'L.
NOTES: 2556 Ink 07

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vee = 5.0V, +25°C ambient.

3. Notmore than one output should be tested at one time. Duration of the test should not exceed one second.

4. Duration of the condition can not exceed one second.
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IDT54/74FCT16841AT/BT/CT, 162841AT/BT/CT
FAST CMOS 20-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions( Min. |Typ.2| Max. | Unit
Alcc Quiescent Power Supply Current | Vcc = Max. - 0.5 1.5 mA
TTL Inputs HIGH VIN =3.4V0
lcco Dynamic Power Supply Vee = Max. VIN = Vce - 60 100 A/
Current{ Outputs Open VIN = GND MHz
xOE = GND
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current(©) vce = Max. VIN = Vce — 0.7 25 mA
Outputs Open ViIN = GND
fi =10MHz
50% Duty Cycle VIN = 3.4V — 0.9 3.3
XxOE = GND VIN = GND
xLE = Vce
One Bit Toggling
Vce = Max. VIN = Vce — |31 | 6568
Outputs Open VIN = GND
fi = 2.5MHz
50% Duty Cycle VIN = 3.4V —_ 8.1 |21.506
XOE = GND VIN = GND
xLE = Vce
Twenty Bits Toggling
NOTES: . . 2556 tb1 08
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vce = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.
4. This paramater is not directly testable, but is derived for use in Total Power Supply Calculations.
5. Values for these conditions are examples of the lcc formula. - These limits are guaranteed but not tested.
6. lc = |QUIESCENT + |INPUTS + IDYNAMIC ’
Ic = lcc + Alcc DHNT + lcep (fePNep/2 + fiNi)
lcc = Quiescent Current (lcct, lccH and lecz)
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)
D = Duty Cycle for TTL Inputs High
NT = Number of TTL Inputs at DH
lcco = 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
Ni= Number of Inputs at fi
5.14 5



IDT54/74FCT16841AT/BT/CT, 162841AT/BT/CT
FAST CMOS 20-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16841AT/162841AT | FCT16841BT/162841BT | FCT16841CT/162841CT
Com'l. Mil. Com’l. [ Mil. Com'l. Mil.
Symbol P Condition("_|Min.®| Max. |Min.??| Max. |Min.?) MaxJ_Min.ml Max. [Min.?)| Max. {Min.(2{ Max. | Unit
trLH | Propagation Delay CL=50pF [ 1.5 [9.0 | 15|100| 15|65 15|75 15155 | 15163 |ns
tPHL | xDx to xQx RL = 500Q
(LE = HIGH) CL=300pF(4) 1.5 |13.0] 1.5 |15.0} 1.5 }13.0] 1.5 }15.0] 1.5 |13.0] 1.5 |15.0
RL = 500Q
trLH | Propagation Delay CL=50pF | 1.5 |12.0] 1.5 |130] 15|80 | 1.5 |105]| 15|64 | 1.5 | 6.8 | ns
tPHL | xLE to xQx RL = 500Q
CL=300pF4| 1.5 [16.0] 1.5 |20.0] 1.5 {155 1.5 {18.0 1.5 150} 1.5 | 16.0
RL = 500Q
tpzH | Output Enable Time CL=560pF | 1.5 }11.5] 1.5 |130} 15 ]|80] 15|85 15])65 ]| 1573 |ns
trzL | xOE to xQx RL = 5000
CL=300pF4| 1.5 {23.0] 1.5 |25.0| 1.5 |14.0] 1.5 |15.0| 1.5 | 120} 1.5 | 13.0
RL = 500Q
teHz | Output Disable Time CL=5pF4 | 15|70 1590|1560 |15|65(1.5|57 | 1560 |ns
teiz | XOE to xQx RL = 500Q
CL=50pF | 15|80} 15}100]15]70]15]|75)|15]60] 15 ] 6.3
RL = 500Q
tsu | Set-Up Time HIGHorLOW, | CL=50pF | 25| — |25 ]| — |25 — |26| — |26 | — | 25| — |nms
xDx to XxLE RL = 500Q
tH Hold Time HIGH or LOW, 26 — |30} —|25| —|25| — 25| — |25 — |ns
xDx to XLE
tw | xLE Pulse Width HIGH® 40 — |50 — |40 — 40| — |40} — |40]| — |ns
tsk(o)| Output skewt®) — 105 —|os| —|o5] —]os] —]os| —|05]ns
NOTES: 2556 bl 09

1. See test circuit and waveforms.

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

3. These parameters are guaranteed but not tested.

4. These conditions are guaranteed but not tested.

5. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.
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STANDARD 5V LOGIC PRODUCTS

The demand for high-performance systems continues to
push the need for fast clock frequencies that exceed the
capabilities of most ASICs and older-generation logic families
such as FAST™ and FACT™. The use of high-speed MSI
logic building blocks in the “speed-critical” processor memory
interface has allowed designers to produce the highest perfor-
mance 25/33/40/50 MHz microprocessor-based systems. The
use of MSl logic, with its fast speeds and low switching noise
characteristics, as realized by IDT's 16-, 20-, and 24-pin FCT
and FCT-T devices, has become all-pervasive intoday's high-
performance systems.

The FCT and Low-Noise FCT-T Logic Families
The popular FCT and FCT-T families were designed spe-
cifically for high-performance systems. These high-speed,
very low-power (1mW typ.) functions have now become the
industry standard for high-speed designs. The FCT-T family,
with output edge rate control and input hysteresis circuitry,
has 40% less ground bounce that the FCT family, eliminating
the high noise once associated with high-speed CMOS logic
circuits. Both the FCT and the FCT-T families are offered in
several speed grades:
— FCT/FCT-T is a direct low-power replacement of
FAST™ and AM29800 products.
— FCT-A products are up to 25% faster than FCT, with
standard switching noise.
— FCT-AT products are equivalent to FCT-A, with low
switching noise.
— FCT-C products are up to 50% faster than FCT, with
standard switching noise.
— FCT-CT products are equivalent to FCT-C, with low
switching noise.
— FCT-DT products are up to 60% faster than FCT, with
low switching naise.

The FBT Logic Family
Several memory driver functions have been designed
using IDT's advanced dual metal BICEMOS™ process. This
technology provides high-speed devices, while minimizing
simultaneous switching noise and maintaining CMOS power
levels. These functions include a 25Q series resistor on the
output driver that acts as a series terminator. This results in
a greater ability to drive transmission lines with high-capaci-
tance loads such as large banks of memory. The FBT family
comes in two speed grades, FBT and FBT-A.
— FBT series is equivalent to BCT speeds with ultra-low
switching noise
— FBT-Aseriesis upto 30% faster than BCT speeds, with
low switching noise
— CMOS power levels (1mW typical static)
— TTL-compatible input and output levels.
— High-impedance power-off state
— 25Q series resistor outputs
— JEDEC standard pinouts

6.0 1
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IDT54/74FCT843 9-Bit Non-inverting Latch 6.49
IDT54/74FCT844 9-Bit Inverting Latch........... 6.49
IDT54/74FCT845 8-Bit Non-inverting Latch .. 649
IDT54/74FCT861 10-Bit Non-inverting TranSCRIVES ..........cceveeceieereeriarenrsierersesnesessssesesesaessssesiesssssensans 6.50
IDT54/74FCT863 9-Bit Non-inverting TranSCRIVET ..........ccecceueererierennrieseeenesessnarens reesesrenrosenenens 6.50
IDT54/74FCT864 9-Bit INVErING TraNSCRIVET ....ccoivirieresirerernerstinsis s sssesseesenseseeresesesassasesenmeseesseses 6.50
IDT54/74FBT2240 Inverting Octal Buffer/Line Driver w/25Q Series ReSiStOr.......cccvvvverrerereinirrrnrnererenens 6.51
IDT54/74FBT2244 Inverting Octal Buffer/Line Driver w/25Q Series ReSISIOr ........ccecveecrrreeereereenienennn. 6.52
IDT54/74FBT2373 Octal Transparent Latch w/3-State & 25Q Series Resistor ... 6.53
IDT54/74FBT2827 Non-inverting 10-Bit Buffers/Driver w/25Q Series Resistor ... ... 6.54
IDT54/74FBT2828 Inverting10-Bit Buffers/Driver w/25Q Series ReSiSIOr ........oovvverniiiniecniinenscnnnene 6.54
IDT54/74FBT2841 10-Bit Memory Latch w/25Q Series ReSIStOr.......ccccecvurerecveenecireencncsenerese s senenenes 6.55
STANDARD 5V LOGIC MODULES (Please refer to the 1992 Specialized Memories and Modules Data Book)

IDT7MP9244T/AT/ICTZ  Fast CMOS 32-Bit Buffer/Line Driver Module...........coeieenenesinnnriiennneeessessensenens 7.43
IDT7MP9245T/AT/CTZ  Fast CMOS 32-Bit Bidirectional Transceiver Module ..........covevviiveccrcccennecnnennnees 7.43
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FAST CMOS IDT29FCT52AT/BT/CT/DT
OCTAL REGISTERED IDT29FCT53AT/BT/CT
. TRANSCEIVERS
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
» Fastest CMOS logic family available . The IDT29FCT52AT/BT/CT/DT and IDT29FCT53AT/BT/
» A, B, C and D speed grades with 4.5ns tPD CT are B8-bit registered transceivers manufactured using
» Available in DIP, SOIC, SSOP, CERPACK and LCC advanced CEMOS™, a dual metal CMOS technology. Two
packages 8-bit back-to-back registers store data flowing in both
« Power-off disable feature allows "hot-insertion” directions between two bidirectional buses. Separate clock,
» CMOS power levels (2.5mW typ. static) clock enable and 3-state output enable signals are provided
» TTL input and output level compatible for each register. Both A outputs and B outputs are
+ |oFF feature ideal for hot switching of backplane drivers guaranteed to sink 64mA.
+ Product available in Radiation Tolerant and Radiation The IDT29FCT52AT/BT/CT/DT is a non-inverting option of
Enhanced versions the IDT29FCT53AT/BT/CT. -

« Military product compliant to MIL-STD-883, Class B

FUNCTIONAL BLOCK DIAGRAM("

CPA ;
CEA 1 —p OEB
Ao Do CECP Qo : Bo
A1 D1 Qi B1
A2 - D2 Q2 B2
A3 D3 A Qs Ba
A4 — D4 Reg. Q4 B4
As Ds Qs Bs
As — Ds e Bs
A7 D7 Qz B7
Qo Do
Q1 D1
Q2 D2
Q g Ds
Q4 ‘Reg. D4
Qs Ds
Qs Ds
Q7 CECP D7 v
OEA > L cPB
CEB
2629 drw 01
NOTE:
1. IDT29FCT52T function is shown. IDT29FCT53T is the inverting option.
CEMOSisa of i d Device Te k Inc.
FASTis a trad k of National i Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992

©1992 Integrated Device Technology, Inc. 6.1 DSC-4224/2
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IDT29FCT52AT/BT/CT/DT, IDT29FCT53AT/BT/CT

FAST CMOS OCTAL REGISTERED TRANSCEIVERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
U nex 28528%%

B7 OO0 1 2417 Vee T

Bs [ 2 31 A7 ‘ 752 i mmn

Bs O] 3 227 As ' B4 [Is S =5[] As

B4 g 4 P241 21[] As Bs [Je 24[] As

Ba Qs D2h1 2P A B2 [17 2sl] As

B2 é 6 5024-7 1907 As NC []s L28-1 22{] NC

B1 7 & 1817 Az B1 [Jo ) 21[] A2
Bo[]s E241 1717 Ay Bo [J10 20[] A1
OEB [ 9 16 Ao OEB [111 19[] Ao
cPa O 10 1sgm 12 1314 15 16 17 18
CEA O 11 14 CcPB oo nn S
GND [ 12 137 CEB §|Iﬁ§ %I% E‘ﬁ

SlOG “loClo  269ewe2
DIP/SOIC/SSOP/CERPACK
TOP VIEW Lcc
TOP VIEW

* For 29FCT52AT/BT/CT only

PIN DESCRIPTION

Name /0 Description
Ao-7 IO | Eight bidirectional lines carrying the A Register inputs or B Register outputs.
Bo-7 /O | Eight bidirectional lines carrying the B Register inputs or A Register outputs.
CPA | Clock for the A Register. When CEA is LOW, data is entered into the A Register on the LOW-to-HIGH transition of
the CPA signal.
CEA | Clock Enableforthe A Register. When CEAis LOW, datais entered intothe A Register on the LOW-to-HIGH transition
of the CPA signal. When CEA is HIGH, the A Register holds its contents, regardless of CPA signal transitions.
OEB | Output Enable for the A Register. When OEB is LOW, the A Register outputs are enabled onto the Bo-7 lines. When
OEB is HIGH, the Bo-7 outputs are in the high-impedance state.
CPB ! Clock for the B Register. When CEB is LOW, data is entered into the B Register on the LOW-to-HIGH transition of
the CPB signal.
CEB | Clock Enableforthe B Register. When CEBis LOW, datais enteredinto the B Register on the LOW-to-HIGH transition
of the CPB signal. When CEB is HIGH, the B Register holds its contents, regardless of CPB signal transitions.
OEA | Output Enable for the B Register. When OEA is LOW, the B Register outputs are enabled onto the Ao-7 lines. When
OEA is HIGH, the Ao-7 outputs are in the high-impedance state.
2629 thl 05
REGISTER FUNCTION TABLE(" OUTPUT CONTROL"
(Applies to A or B Register) Internal Y-Outputs
— '“2:‘8 = '"“z"a' Funct OF Q 52 53 Function
unction -
X X H NG Hold Data H X Y4 ‘ Y4 Disable Outputs
L T L L Load Data L L L Enable Outputs
H T L H L H H L
NOTE: 2629ti06  NOTE: 2629 11 07
1. H=HIGH Voltage Level 1. H=HIGH Voltage Level
L = LOW Voltage Level L = LOW Voltage Level
X = Don't Care X = Don't Care

NC = No Change
T = LOW-to-HIGH Transition

Z - High Impedance

6.1 2



IDT29FCT52AT/BT/CT/DT, IDT29FCT53AT/BT/CT

FAST CMOS OCTAL REGISTERED TRANSCEIVERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS("

CAPACITANCE (TA= +25°C, f = 1.0MHz

Symbol Rating Commercial| Military | Unit Symbol| Parameter() | Conditions | Typ.| Max. | Unit
V1eRM®@| Terminal Voltage [ -0.510+7.0 | -0.510+7.0[ V N Input ViN= OV 5 10 | pF
::’)‘tg SSSPSM Capacitance
vT1erM® | Terminal Voltage | -0.5to Vec [ -0.5to Vec| v Cio o Vour = ov 8 12 | pF
with Respect Capacitance
to GND NOTE: 2640 101 02
Ta Operating Oto +70 _551t0 +125| °C 1. This parameter is guaranteed by characterization data and not tested.
Temperature
Telas Temperature -55t0 +125 | 6510 +135| °C
Under Bias
TsTG Storage -551t0 +125 | -65t0 +150| °C
Temperature
PT Power Dissipation 0.5 0.5 w
lout DC Output Current 120 120 mA
NOTES: 2529 tbl 01

1.

2.
3

Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. Thisis a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this speci-
fication is not implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability. No terminal voltage may
exceed +0.5V unless otherwise noted.

Inputs and Vcc terminals only.

Outputs and I/0 terminals only.

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA =0°C to +70°C, Vcc = 5.0V & 5%,; Military: TA =-55°C to +125°C, Vcc = 5.0V £ 10%

1.

2
3.
4

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

. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.

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

for military. Derate loL for number of outputs exceeding 8 turned on simultaneously.

Symbol Parameter Test Conditions(" Min. | Typ® | Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 —_ —_ v
ViL Input LOW Level Guaranteed Logic LOW Level — —_ 0.8 \'
IIH Input HIGH Current vee = Max., Vi=2.7V Except I/O Pins — —_ 5 HA
/O Pins — . 15
L Input LOW Current Vee = Max., Vi = 0.5V Except /O Pins —_ —_ -5 HA
/O Pins — - -15
I Input HIGH Current Vce = Max., Vi = Vee (Max.) -_ —_ 20 pHA
VIK Clamp Diode Voltage Vce = Min., IN=-18mA — -07 -1.2 \i
los Short Circuit Current vee = Max., Vo = GND -60 -120 | 225 | mA
loFr Power Down Disable Vce = GND, Vo = 4.5V —_ —_ 100 HA
VoH Output HIGH Voltage Vee = Min. loH = —6mA MIL. 24 33 _ \
VIN = VIHor ViL loH = -8mA COM'L.
loH =—12mA MIL. 2.0 3.0 —_ \'
loH= —15mA COM'L.
VoL Qutput LOW Voltage Vee = Min. loL = 48mA MIL.4) — 03 0.55 \
VIN=ViHor ViL loL = 64mA COM'L.
VH Input Hysteresis — — 200 — mvV
lcc Quiescent Power Vce = Max. — 05 1.5 mA
Supply Current VIN = GND or Vcc
NOTES: 2629 tbl 03

. These are maximum loL values per output, for 8 outputs turned on simultaneously. Total maximum loL (all outputs) is 512mA for commercial and 384mA
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IDT20FCT52AT/BT/CT/DT, IDT29FCTS3AT/BT/CT
FAST CMOS OCTAL REGISTERED TRANSCEIVERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions!" Min. | Typ.@ | Max. | ‘unit
Alcc Quiescent Power Supply Ve = Max. ‘ —_— 0.5 2.0 mA
Current TTL Inputs HIGH ViN = 3.4V
lcco Dynamic Power Supply Vce = Max. VIN=VceC . — .0.15 0.25 mA/
Current Outputs Open VIN = GND MHz
OEA or OEB = GND
One Input Toggling
50% Duty Cycle
lc Total Power Supply Vce = Max. VIN=Vce |+ — 2.0 4.0 mA
Current(® Outputs Open VIN = GND ‘
fcp = 10MHz '
50% Duty Cycle .
OEA or OEs = GND VIN = 3.4V —_ 2.5 6.0
One Bit Toggling VIN=GND | e
at fi= SMHz
50% Duty Cycle
Vce = Max. VN=Vce | — 43 7.8
Outputs Open VIN = GND
fcp = 10MHz
50% Duty Cycle
OEA or OEB = GND VIN=34V | — 65 | 16.80
Eight Bits Toggling VIN = GND
at fi = 2.6MHz
50% Duty Cycle
NOTES: 2629 thl 04
. For conditions shown as Max. or Min., use appropriate value specqf ed under Electrical Characteristics for the applicable device type.
Typical values are at Vcc = 5.0V, +25°C ambient. :
Per TTL driven input (VIN = 3.4V); all other inputs at Vcc 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 = IQUIESCENT + lINPUTS + IDYNAMIC

omhwn~

lc = lcc + Alcc DHNT + leeo (fep/2 + fi Ni)

lcc = Quiescent Current

Alce = Power Supply Current for a TTL High Input (ViN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH

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

ch = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Input Frequency .
= Number of Inputs at fi

AIl currents are in milliamps and all frequencles are in megahertz.
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IDT29FCT52AT/BT/CT/DT, IDT29FCT53AT/BT/CT
FAST CMOS OCTAL REGISTERED TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

29FCT52AT/53AT 29FCT52BT/53BT
Com'l, Mil. Com'l. Mil.
Symbol Parameter Conditlon(!) Min.d| Max. | Min.?]| Max. | Min.(?| Max. |Min.(®] Max. | Unit
tPLH Propagation Delay CL =50pF
1PHL CPA. CPB o An, Bn RL = 5000 2.0 10.0 2.0 11.0 2.0 7.5 2.0 8.0 ns
::;'L* %E‘gr%%g'f&’:ean 15 | 105 | 15 | 130 ]| 15 | 80 | 15 | 85 |ns
:E[‘ZZ %Ef,%—sé‘é"ﬂnm%n 15 (100 ] 15 | 100| 15 | 75 | 15 | 80 [ ns
tsu Set-up Time, HIGH or LOW . _ _
An. Bn to CPA. CPB 2.5 25 25 25 ns
tH Hold Time, HIGH or LOW
An, Bn to CPA. CPB 2.0 2.0 1.5 1.5 ns
tsu Set-up Time, HIGH or LOW
CEA, CEB to CPA, CPB 80 | — [80 | — | 80 | — | 30| — |ns
tH Hold Time, HIGH or LOW )
—CTA, CEBto CPA, CPB 20 —_ 20 —_ 2.0 —_ 2.0 —_ ns
tw fg\::((a,):mse Width HIGH or 3.0 _ 30 _ 3.0 _ 30 _ ns
29FCT52CT/53CT 29FCT52DT
Com'l. Mil. Com'l. Mil.
Symbol Parameter Condition(!) Min.®| Max. | Min.®?]| Max. | Min.®| Max. | Min.(®}] Max. | Unit
tPLH Propagation Delay - CL=50pF _ _
tei.__ | CPA, CPB1o An,Bn RL = 5000 20 | 63 1 20 | 73 | 20 | 45 ns
tPzH Output Enable Time
tPzL OEA or OEB to An, Bn 15 7.0 1.5 8.0 15 56 — —_ ns
tPHZ Output Disable Time _ -
tPLZ OEA or OEB to An, Bn 15 6.5 1.5 75 15 43 ns
tsu Set-up Time, HIGH or LOW _ - _ _
An, Bn to CPA, CPB 25 25 18 ns
tH Hold Time, HIGH or LOW _ _ .
An, Bn to CPA, CPB 15 15 10 ns
tsu Set-up Time, HIGH or LOW _ _
CEA, CEB to CPA, CPB 80 | — J380 | — |20 - ns
tH Hold Time, HIGH or LOW
CEA, CEB to CPA, CPB 20 [ — 20} — |10} — | — | — [ns
tw f(l;)\;:&((al)’ulse Width HIGH or a0 _ 30 _ 30 _ _ _ ns
NOTES: 2629 tbl 08

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. This parameter is guaranteed but not tested.
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MULTILEVEL

Integrated Device Technology, Inc.

'PIPELINE REGISTERS

' IDT29FCT520AT/BT/CT/DT
IDT29FCT521AT/BT/CT/DT

FEATURES .

» Fastest CMOS logic family available
A, B, C and D speed grades with 5.2ns tPD .
« Available in DIP, SOIC, SSOP CERPACK and LCC
" packages

Four 8-bit high-speed registers : ‘
Dual two- Ievel or smgle four—level push-only stack
operation

All registers available at multlplexed output -

Hold, transfer and load instructions

Provides temporary address or data storage

loL = 48mA (commercial), 32mA (military)

CMOS power levels (1mW typ. static)

Substantially lower input current levels than AMD" s.
bipolar (5pA typ.)

True TTL input and output levels

Manufactured using advanced CEMOS™ processnng
' 'Product available in Radiation Tolerant and Radiation =~ -
Enhanced versions : ’
Mllnary product comphant to MIL- STD-883 Class B

. . . . . .‘ .

DESCRIPTION:
* The IDT29FCT520AT/BT/CT/DT and IDT29FCT521AT/
BT/CT/DT each contain four 8-bit positive edge-triggered reg-

* isters. These may be operated as a dual 2-level or as a single

4-level pipeline. Asingle 8-bitinputis provided and any of the

- four registers is available at the 8-bit, 3-state output:

: These devices differ only in the way data is loaded into and
between the registers in 2-level operation. The difference is
illustrated in Figure 1. In the IDT29FCT520AT/BT/CT/DT

- when data is entered into the first level (| =2 or | = 1), the

existing data in the first level is moved to the second level. In

.. the IDT29FCT521AT/BT/CT/DT, these instructions simply

cause the data in the first level to be overwritten. Transfer of
data to the second level is achieved using the 4-level shift in-
struction (I = 0). This transfer also causes the first level to
change. In either part 1=3 is for hold.

_FUNCTIONAL BLOCKVDIIAGRAM

Do-D7
g
—
MUX |
—»
lo,lh AN )
REGISTER[ " . l .
CONTROL| , | OCTAL REG. At OCTAL REG. Bt |
ks B
O OCTAL REG. A2 OCTAL REG. B2
J e
4 :
S0,51 -2 MUX
OE
8
2619 drw 01
Yo-Y7
CEMOS s a of I Device Technok Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992
@1992 Integrated Device Technology, Inc. 6.2 DSC-421572
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IDT29FCT520AT/BT/CT/DT, 521AT/BT/CT/DT
MULTILEVEL PIPELINE REGISTERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
(o]
ot 26f1 veo INDEX 8- 02835
I 23] oo oD
Dol : oh & EEE
' 1 N
Dids P241 2001 yo 31 F%: T sz \Y("
D25 8[2)224412 2 M, ot 2[] Y1 :
Ds[]e 2 190 Y2 Ds L17 vz -
Ds [ 7 8024-7 w0 vs NC [1a L28-1 22[} NC
Dsls E261 7D e D4 e oL Yo
6o 1611 vs s !
De [IM1 19[] Ys
D7 ] 10 15 é Ys ¢ 12 13 14 15 16 17 18 .
CLK [ 11 1400 Y7 s inialiaialnil
GND O 12 1) OF SX0QI45 L . meawe
cao
DIP/SOIC/SSOP/CERPACK Lce
TOP VIEW TOP VIEW
DEFINITION OF FUNCTIONAL TERMS REGISTER SELECTION
Pin Names Description S1 So Register
Dn Register input Port. 0 0 ‘B2
CLK Clock input. Enter data into registers on LOW- 0 1 B1
to-HIGH transitions. 1 0 A2
lo, 1 Instruction inputs. See Figure 1 and 1 - 1 A1
instruction Control Tables. .
So, St Multiplexer select. Inputs either register A1, A2, 2otz
B1orB2data to be available at the output port.
OE Output enable for 3-state output port.
Yn Register output port.
26191bi 01
DUAL 2-LEVEL * SINGLE 4-LEVEL
, ] | Lm [ A | [ | [ [~ ||| ]
IDT29FCT520AT/BT/CT :
L A2 - I L B2 | r Azj A2 B2
| :
= I=1 I=0 ;
I A1 | | B1 I I a ] |8 | A | | B I
" IDT29FCT521AT/BT/CT - . I 1
| A2 I | B2 ' | Az—l I B2 | [ A2J | Ba.
1=2 [=1 I1=0 .
o 2619 drw 03
NOTE:
1. I =3 for hold.

Figure 1. Data Loading in 2-Level Operation
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IDT20FCT520AT/BT/CT/DT, 521AT/BT/CT/DT

MULTILEVEL PIPELINE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES
ABSOLUTE MAXIMUM RATINGS!" CAPACITANCE (1A= +25°C, f = 1.0MHz)
Symbol Rating Commercial | Military |Unit | |Symbol | Parameter) | Conditions | Typ. | Max. | Unit
V1erRM(®| Terminal Voltage | ~0.510+7.0 |-05t047.0] V CN | Input Capacitance | Vin =0V 6 | 10 | pF
:;ngr\l?gspect Cout | Output Capacitance| Vour=0V | 8 12 | pF
V1ERMO | Terminal Voltage | ~0.5to Voc |-05toVec] V | NOTE: 2619151 04
with Respect 1. This parameter is measured at characterization data but not tested.
to GND
TA Operating Oto+70 |-55t0+125| °C
Temperature
Telas Temperature -5510 +125 |-651t0 +135] °C
Under Bias
TsTG Storage -55t0 +125 |-651t0 +150| °C
Temperature
PT Power Dissipation 0.5 0.5 W
lout DC Output Current 120 120 mA
NOTES: 2619 1b1 03

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damagse to the device. Thisis astress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affectreliability. No terminal voltage
may exceed Vcc by +0.5V unless otherwise noted.

2. Inputs and Vcc terminals.

3. Outputs and I/O terminals.

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = 0°C to +70°C, Vcc = 5.0V + 5%; Military: TA = -55°C to +125°C, Vcc = 5.0V £10%

Symbol Parameter Test Conditions" Min. | Typ.® | Max. | Unit
ViH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — - \
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 \"
IH Input HIGH Current Vee = Max. Vi=27V - — 5 pA
I Input LOW Current Vece = Max. Vi=0.5V — — -5 HA
lozH High Impedance Vece = Max. Vo=27V - — 10 HA
lozL Output Current Vo = 0.5V - — -10

I Input HIGH Current Vee = Max., Vi = Ve (Max.) —_ — 20 pA
VIK Clamp Diode Voltage Vce = Min,, IN =-18mA — -0.7 -1.2 \
los Short Circuit Current Vee = Max.®, Vo = GND —-60 —120 | 225 | mA
VoH Output HIGH Voltage Vee = Min. loH =—6mA MIL. 24 33 — \

ViN = ViHor VIL loH = —8mA COM'L.
loH =-12mA MIL. 2.0 3.0 —_
IoH = =15mA COM'L.
VoL Output LOW Voltage Vee = Min. loL =32mA MIL. —_ 03 0.5 \
VIN=ViHorViL loL=48mA COML.
VH Input Hysteresis — — 200 — mV
lcc Quiescent Power Vce = Max. — 0.2 1.5 mA
Supply Current VIN = GND or Vcc
NOTES: 2619 b1 05

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
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IDT29FCT520AT/BT/CT/DT, 521AT/BT/CT/DT Lo
MULTILEVEL PIPELINE REGISTERS : MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbeol |- Parameter Test Conditions(") Min. | Typ.? | Max. | unit

Alcc Quiescent Power Supply .| Vee =Max, — 0.5 2.0 mA
Current, TTL Inputs HIGH VIN = 3.4V® . : )
Icco Dynamic Power Supply Current™® | Vcc = Max., Outputs Open VIN = Vce — 015 | 0.25 mA/
’ OE = GND: VIN = GND MHz
One Input Toggling :
; 50% Duty Cycle
Ic Total Powsr Supply Current® Vce = Max., Outputs Open | VIN = Vcc — 1.7 4,0 mA
fcp = 10MHz ) VIN = GND '
50% Duty Cycle - :
OE = GND ; .
One Bit Toggling VIN = 3.4V - 22 6.0:.
at fi = 5SMHz VIN = GND : . :
50% Duty Cycle
Ve = Max., Outputs Open | ViN=Vee | - — 7.0 | 128®
fcp = 10MHz ViN=GND .
50% Duty Cycle ’
OE = GND -
Eight Bits Toggling: ViN=34V | = 92 | 21.8®
atfi= 5SMHz VIN = GND
50% Duty Cycle
NOTES: . ’ 2619 tbl 06
1. For conditions shown as Max. or Min., use approprlate value specified under Electrical Characteristics for the appllmble device type.
2. Typical values are at Vcc = 5.0V, +25 C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at VCC or GND.
4. This parameter is not directly testable, butis derived for use in Total Power Supply calculations.
5. Values for these conditions are examples of the Icc formula. ' These limits are guaranteed but not tested.
6. Ic = IQUIESCENT +IINPUTS + IDYNAMIC . ;

. lc = lcc + Alcc DHNT + leco (for/2 + lei)
lcc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (VIN = 3 4V)
DH = Duty Cycle for TTL Inputs High
N7 = Number of TTL inputs at DH
lcco = Dynamic Current Caused by an Input Transmon Pair (HLH or LHL)
- fop = Clock Frequency for Register Devices (Zero for Non-Register Devices)
ﬁ Input Frequency
= Number of Inputs atfi
AII currents are in milliamps and all frequencies arein megaherlz
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IDT29FCT520AT/BT/CT/DT, 521AT/BT/CT/DT

MULTILEVEL PIPELINE REGISTERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT520AT/521AT FCT520BT/521BT
Com'l. Mil. Com'l. Mil.
Symbol Parameter Condition(1) Min.@| Max. | Min.®| Max. | Min.(?| Max. [ Min.(®] Max. | Unit
tPHL Propagation Delay CL'= 50pF
{PLH CLK to Yn AL = 5000 2.0 140 | 20 16.0 | 2.0 75 2.0 80 | ns
tPHL Propagation Delay
PLH So or S1 10 Yn 2.0 130 | 20 150 | 2.0 7.5 2.0 80 | ns
tsu Set-up Time, HIGH or LOW
Dn to CLK 5.0 - 6.0 —_ 25 — 28 —_ ns
tH Hold Time, HIGH or LOW
Dnto CLK 2.0 — 2.0 — 2.0 — 2.0 — ns
tsu Set-up Time, HIGH or LOW
loor 1 to CLK 5.0 — 6.0 — 4.0 — 45 — ns
tH Hold Time, HIGH or LOW
loor 11 to CLK 2.0 - 2.0 — 2.0 _ 2.0 — ns
::‘ZZ Output Disable Time 15 | 120 15 | 130 | 15 | 70 | 15 | 75 | ns
::;:‘ Output Enable Time 15 [ 150 [ 15 [ 160 | 15 | 75 | 15 | 80 | ns
tw Clock Pulse Width :
HIGH or LOW 7.0 — 8.0 — 5.5 - 6.0 —_ ns
N 261910107
FCT520CT/521CT FCT520DT/521DT
Com'L Mil. Com'l. Mil.
Symbol Parameter Condition(1) Min.(d| Max. | Min.?| Max. {Min.®?| Max. | Min.(3| Max. | Unit
tPHL Propagation Delay CiL = 50pF
tPLH CLK to Yn AL = 5000 2.0 6.0 2.0 7.0 2.0 5.2 — ns
tPHL Propagation Delay
Ll S0 or S110 Yn 2.0 6.0 2.0 7.9 2.0 48 —_ ns
tsu Set-up Time, HIGH or LOW
Dnio CLK 25 — 2.8 — 1.5 — — —_ ns
tH Hold Time, HIGH or LOW
Dnto CLK 2.0 — 2.0 —_ 1.0 —_ — —_ ns
tsu Set-up Time, HIGH or LOW
loor l1to CLK 40 | — | 45 — | 20 — — e
tH Hold Time, HIGH or LOW
lo or 11 1o GLK 20 —_ 2.0 — 1.0 — — —_ ns
tHz | Output Disable Time 15 |60 [15 |60 |15 |48 | — | — |ns
tPLZ
tpzi | Output Enable Time 15 |60 [ 15|70 15 a0 | — | — |ns
tPZL
tw Clock Pulse Width
HIGH or LOW® 55 — 6.0 - 3.0 - - — | ns
NOTES: 2619tb1 08
1. See test circuit and waveforms.
2. Minimum units are guaranteed but not tested on Propagation Delays.
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FAST CMOS IDT54/74FCT138T

1-OF-8 DECODER IDT54/74FCT138AT

i WITH ENABLE IDT54/74FCT138CT

Integrated Device Technology, Inc.
FEATURES DESCRIPTION:

IDT54/74FCT138T equivalent to FAST™ speed The IDT54/74FCT138T/AT/CT are 1-of-8 decoders built
« |IDT54/74FCT138AT 35% faster than FAST using advanced CEMOS™, a dual metal CMOS technology.
« IDT54/74FCT138CT 40% faster than FAST The IDT54/74FCT138T/AT/CT accepts three binary weighted
« Equivalent to FAST speeds and output drive over full inputs (Ao, A1, A2) and, when enabled, provides eight mutually

exclusive active LOW outputs (O0-O7). The IDT54/74FCT138T/
AT/CT features three enable inputs, two active LOW (E1, E2)
. . and one active HIGH (E3). All outputs will be HIGH unless E1
. ?:\SS%PE ?:;Lie::;so(s g le lg\zlztahc) and E2 are LOW and Esis HIGH. This multiple enable function
. . allows easy parallel expansion of the device to a 1-0f-32 (5
* Substantially lower input current levels than FAST linesto 32 lines) decoder with just four IDT54/74FCT138T/AT/
(SHA max.) CT devices and one inverter.
» JEDEC standard pinout for DIP and LCC
 Product available in Radiation Tolerant and Radiation
Enhanced versions
+ Military product compliant to MIL- STD 883, Class B

temperature and voltage supply extremes
+ loL = 48mA (commercial) and 32mA (military)

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATIONS
Az Ai Ao Ei B2 Es
16
{ P16-1 :i
D16-1
(Y Y B4 soren 13
E 5 & 12 o]
, Ete1 [ =
O 10 [e]
‘? S? ‘f 2570 drw 01 E
j TOP VIEW
) f I | { N . .
1] 1] 1] 1 il il 1] 1]

O Ts Ts Os Ts (o7} [o]} o

2570 cnv* 03

2570 drw 02

LcC
TOP VIEW
CEMOSisa of I d Device T Inc.
FASTis a trad K of National i Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992

©1992 Integrated Device Technology, Inc. 6.3 DSC-4213/3
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IDT54/74FCT138T/AT/CT

FAST CMOS 1-OF-8 DECODER-WITH ENABLE ) ‘ MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN DESCRIPTION
. Pin Names Description
Ao-A2 Address Inputs
E1,E2 Enable Inputs (Active LOW)
E3 Enable Input (Active HIGH)
0007 Outputs (Active LOW)
o 2570 tbl 06
FUNCTION TABLE .
Inputs . ) C Outputs
E1  E2 Es Ao At A2 Oo o1 [+73 O3 (7} 0s Os o7
H X X X X X H H H H H H- H H
X H X X X X H H H H H H H H
X X L X X X H H H- H H H H .H
L L H L L L |L H H H H H H H
L L H H L L H L H H H H H ~H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L L H H L H H H H H H L H H
L L H L H H H H H ' H H H L H
L L H -] H H. 'H ‘H H H H H H- H L.~
2570 tbl 07
ABSOLUTE MAXIMUM RATINGS" CAPACITANCE (T = +25°C, f = 1.0MHz)
Symbol Rating - _|Commerclal| Milita Unit Symbol | Parameter(V | Conditions | Typ. | Max..| Unit
VTERM(®) | Terminal Voltage | -0.510+7.0 | ~0.5t0+7.0 | V CIN Input VIN =0V 6 10 | pF
with Respect to Capacitance ‘
GND' Cout - |Output Vout =0V 8 12 | pF.
vreRm®) { Terminal Voltage | —-0.5to Vcc | —05toVee | V Capacitance
with Respect to ‘ p ‘
GND NOTE:. 2570102
Ta Operating 010470 - | —85t0 +125 | °C . 1. This parameter is measured at characterization but not tested
Temperature : , : :
Toias  |Temperature . | —55t0 +125 | -65t0 +135 | °C | : : o IR {
Under Bias ) : ‘ - .
TsTG Storage -5510 +125 | -6510 +150 | °C
Temperature
PT Power Dissipation | 0.5 0.5 W
lout DC Output ) 120 120 mA .
Current S )
NOTES: = 2570 tbl 01

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability. No terminal voltage
may exceed Vce by +0.5V unless otherwise noted.

. Input and Vcc terminals only. ’

. Outputs and I/O terminals only.’

[
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IDT54/74FCT138T/AT/CT
FAST CMOS 1-OF-8 DECODER-WITH ENABLE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = 0°C to +70°C, Vcc = 5.0V £ 5%,; Military: TA = —=55°C to +125°C, Vcc= 5.0V £ 10%

Symbol Parameter Test Conditions(!). Min. |Typ.@| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — \Y
ViL Input LOW Level Guaranteed Logic LOW Level — —_ 0.8 \
liH Input HIGH Current Vce = Max. Vi=27V —_ — 5 pA
liL Input LOW Current Vce = Max. Vi=0.5V — — -5 HA
h Input HIGH Current Vece = Max., Vi = Vcc (Max.) _— —_ 20 pA
VIK Clamp Diode Voltage Vee = Min,, IN=-18mA — -07 | -1.2 \
los Short Circuit Current Vce = Max.(®), Vo= GND —60 | 120 | =225 | mA
VoH Output HIGH Voltage Vee = Min. IoH = -6mA MIL. 24 3.3 - v
VIN = VIHor ViL IoH = —8mA COM'L.
lIoH = =12mA MIL. 2.0 3.0 — \
loH = —-15mA COM'L.
VoL Output LOW Voltage Vee = Min. loL = 32mA MIL. - 0.3 0.5 \
VIN = VIH or VIL loL = 48mA COM'L.
VH Input Hysteresis — - 200 — mv
Icc Quiescent Power Supply Current | Vcc = Max. _ 0.2 1.5 mA
VIN = GND or Vcc
NOTES: 2570tbl 03
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device typs.
2. Typical values are at Vce = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
POWER SUPPLY CHARACTERISTICS
Symbol Parameter Test Conditions(!) Min. |Typ.?| Max. | Unit
Quiescent Power Supply Current | Vcc = Max.
Alcc —_ X
TTL Inputs HIGH ViN=3.4V0) 05 |20 [ mA
Iccp Dynamic Power Supply Current® | Vcc = Max. VIN = Vce — | o015} 03 | mA/
Outputs Open VIN = GND MHz
One Output Toggling
50% Duty Cycle
lc Total Power Supply Current (©) Vee = Max. VIN =Vce —_ 1.7 | 45 | mA
Outputs Open VIN =GND
Toggle E1, E2 or E3
50% Duty Cycle VIN =34V _ 2.0 5.5
fo = 10MHz VIN =GND
One Output Toggling
NOTES: 2570 thl 04

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

. Typical values are at Vcc = 5.0V, +25°C ambient.

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

1
2
3. Per TTL driven input (VIN= 3.4V); all other inputs at Vcc or GND.
4
5

. Ic = |QUIESCENT + lINPUTS + IDYNAMIC
lc = Icc + Alcc DHNT + Iccp (fep/2 + foNo)
Icc = Quiescent Current

Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs High
NT = Number of TTL Inputs at DH

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

fo = Output Frequency
No = Number of Outputs at fo

All currents are in milliamps and all frequencies are in megahertz.
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IDT54/74FCT138T/AT/CT

FAST CMOS 1-OF-8 DECODER-WITH ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES
SWITCHING CHARACTERISTICS OVER OPERATING RANGE
IDT54/74FCT138T IDT54/TAFCT138AT IDT54/74FCT138CT
. Com'l. Mil. Com'l. Mil. Com'l. Mil. )

Symbol ' Parameter Condition{"? {Min.?] Max. [Min.?| Max. |Min.®?| Max. |Min.@| Max. |Min.?| Max. [Min.®| Max. | Unit

1PLH | Propagation Delay - CL=50pF | 15]00| 15120 15]58|15|78|15]51]|15]|60]| ns

tPHL _{Anto On AL =500Q -

tPLH .| Propagation Delay :

tPHL | E1 or E2 to On ‘ 15|90]165|125]165}59|15]|80]|15|52]|15] 6.1 ns

trLH | Propagation Delay ' . v

tpHL |E3t0o On 16|90 15|125}15| 591580 15]|52]|.15]| 6.1 ns
NOTES:

2570 thl 08
1. See test circuit and waveforms.

2. Minimum limits are guaranteed but not tested on Propagation Delays.
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Integrated Device Technology, Inc.

FAST CMOS DUAL IDT54/74FCT139T
1-OF-4 DECODER IDT54/74FCT139AT
IDT54/74FCT139CT

WITH ENABLE

FEATURES

IDT54/74FCT139T equivalent to FAST™ speed
IDT54/74FCT139AT 35% faster than FAST
IDT54/74FCT139CT 45% faster than FAST
Equivalent to FAST output drive over full temperature
and voltage supply extremes

loL = 48mA (commercial) and 32mA (military)

CMOS power levels (1mW typ. static)

TTL input and output level compatible

Substantially lower input current levels than FAST
(5uA max.)

JEDEC standard pinout for DIP and LCC

Product available in Radiation Tolerant and Radiation
Enhanced versions

Military product compliant to MIL-STD-883, Class B

DESCRIPTION: _ .

The IDT54/74FCT139T/AT/CT are dual 1-of-4 decoders
built using advanced CEMOS™, a dual metal CMOS technol-
ogy. These devices have two independent decoders, each of
which accept two binary weighted inputs (Ao-A1) and provide
four mutually exclusive active LOW outputs (Qo-O3). Each
decoder has an active LOW enable (E). When E is HIGH, all
outputs are forced HIGH.

FUNCTIONAL BLOCK DIAGRAM
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|

Y
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VY

Ooa ©Ota Oz Oaa Oob Ot Oz

PIN CONFIGURATIONS

Ea [ 16 [] Vce
ra 2 . 1506
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Ooa []4 SO16-1 13 [T] A
O1a [}5 & 12 7] O
Oza |: 6 E16-1 11 Otb
0Osa []7 10 Oz
GND [} 8 9 [ 0

. 2566 cnv* 01
" DIP/SOIC/CERPACK
TOP.VIEW
INDEX

2566 cnv* 03

CEMOSisa
FASTisa

of I Device Tech y, Inc.
k of National i Co.

Alta
Ooa

NC
Ota
O2a
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IDT54/74FCT139T/AT/CT FAST

FAST CMOS DUAL 1-OF-4 DECODER WITH ENABLE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE("
Pin Names Description _ Inputs _ _Outputs _
Ao, A1 Address Inputs E Ao A1 Oo 01 02 03
E Enable Input (Active LOW) H X X H H H H
Oo- O3 Outputs (Active LOW) L L L L H H H
2566 1l 07 L H L H L H H
L L H H H L H
L H H H H H L
NOTE: 2566 tbl 06
1. H=HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (TA = +25°C, f = 1.0MHz)
Symbol Rating Commercial| Military | Unit] | Symbol | Parameter(!) | Conditions | Typ. | Max. | Unit
VTeRMI | Terminal Voltage | -0.51t0+7.0 | -0.510+7.0 | V CiN Input VIN =0V 6 10 | pF
with Respect to Capacitance
GND' Cout  |Output Vout =0V 8 12 | pF
VTeRM®) | Terminal Voltage | -0.5to Vec | -0.5toVec | V Capacitance
with Respect to
GND NOTE: 2566 thl 02
- 1. This parameter is measured at characterization but not tested.
TA Operating 0to+70 |-55t0+125| °C
Temperature
Teias | Temperature -55t0+125 | -65t0 +135 | °C
Under Bias
Tsta Storage -55t0 +125 | —-65to +150 | °C
Temperature
PT Power Dissipation 0.5 0.5 w
lout DC Output 120 120 mA
Current
NOTES: 2566 tol 01

1.

w N

Stresses greater than those listed under ABSOLUTE MAXIMUM

RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability. No terminal voltage
may exceed Vcc by +0.5V unless otherwise noted.

. Inputand Vce terminals only.
. Outputs and /O terminals only.
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IDT54/74FCT139T/AT/CT FAST

FAST CMOS DUAL 1-OF-4 DECODER WITH ENABLE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
‘Following Conditions Apply Unless Otherwise Specified:

Commercial: TA

=0°C to +70°C, Vcc = 5.0V + 5%; Military: TA = -55°C to +125°C, Vcc= 5.0V + 10%

Symbol Parameter Test Conditions(!) Min. |Typf?| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 —_ —_ \
ViL Input LOW Level Guaranteed Logic LOW Level —_ —_— 0.8 \
i+ Input HIGH Current Vce = Max. Vi=27V - — 5 HA
L Input LOW Current Vce = Max. = 0.5V — — -5 pA
1] Input HIGH Current Vce = Max., Vi = Vce (Max.) —_ — 20 HA
ViK Clamp Diode Voltage Vce = Min., IN=~18mA —_ -07 | -12 \
los Short Circuit Current vee = Max.®), Vo= GND —60 | <120 | =225 | mA
VoH Output HIGH Voltage Vee = Min. loH = -6mA MIL. 24 33 | — \

VIN = VIH or ViL loH = ~8mA COM'L.
loH =—12mA MIL. 2.0 3.0 _ v
IoH = —15mA COM'L.
Vou Output LOW Voltage Vece = Min. loL = 32mA MIL. - 0.3 0.5 '
VIN=ViHor ViL loL = 48mA COM'L. :
VH Input Hysteresis ' — — | 200 | — mv
lcc Quiescent Power Supply Current | Vcc = Max. ‘ — 02 | 15 mA
VIN = GND or Vcc
NOTES:

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the appllcable device type
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. -

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one seoond

2566 thl 03
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IDT54/74FCT139T/AT/CT FAST
FAST CMOS DUAL 1-OF-4 DECODER WITH ENABLE

POWER SUPPLY CHARACTERISTICS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

Symbol Parameter Test Conditions(? Min. |Typ{@| Max. | Unit
Quiescent Power Supply Current | Vce = Max.
A1CC | 7L Inputs HIGH VIN = 3.4V6) — [ 05|20 | mA
lcco Dynamic Power Supply Vee = Max. VIN = Vce - 015 | 0.3 mA/
Currentl¥) Outputs Open VIN = GND MHz
One Bit Toggling
. 50% Duty Cycle
Ic Total Power Supply Current(®) Vce = Max. VIN =Vce — 1.7 45 mA
Outputs Open VIN =GND
fo= 10MHz
50% Duty Cycle VIN =3.4V —_ 2.0 55
One Output Toggling VIN = GND
Vece = Max. VIN = Vce — 32 | 758
Outputs Open VIN = GND
fo = 10MHz
50% Duty Cycle VIN = 3.4V — | 37 | 958
One Output Toggling VIN = GND
on Each Decoder
NOTES: 2566 tbl 04

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
Typical values are at Vcc = 5.0V, +25°C ambient.

Per TTL driven input (VIN = 3.4V); all other inputs at Vcc 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 = |QUIESCENT + IINPUTS + IDYNAMIC

lc = lcc + Alcc DHNT + lcco (fcp/2 + foNo)

lcc = Quiescent Current

Alcc = Power Supply Current for a TTL High Input (ViN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at Dx

lccb = Dynamic Current Caused by an Output Transition Pair (HLH or LHL)

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

fo = Output Frequency

No = Number of Qutputs at fo

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

PorBP=

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FCT139T IDT54/74FCT139AT IDT54/74FCT139CT
Com'l. Mil. Com'l. Mil. Com'l. Mil.
Parameter| Description Condition” |Min.@| Max. {Min.?| Max. |Min.?| Max. |Min.@| Max. |MIn. @} Max. {Min.@| Max. | Unit
tPLH | Propagation Delay CL = 50pF
#HL  |Aoor Atto On AL = 5000 15|90 15]|120|15]|59|165])78|15|50]|15}|62| ns
tPLH | Propagation Delay
#HL  |EtoOn 15/80|15)90|15|565|15|72|15)|48| 15| 58| ns
NOTES: 2566 11 08

1. See test circuit and waveforms.
2. Minimum fimits are guaranteed but not tested on Propagation Delays.
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FAST CMOS

Integrated Device Technology, Inc.

8-INPUT MULTIPLEXER

IDT54/74FCT151T/AT/CT
IDT54/74FCT251T/AT/CT

FEATURES:

» IDT54/74FCT151T/251T equivalent to FAST™ speed
and drive

« IDT54/74FCT151AT/251AT 25% faster than FAST

« IDT54/74FCT151CT/251CT 50% faster than FAST

+ Equivalent to FAST output drive over full temperature
and voltage supply extremes

» TTL input and output level compatible
— VoH = 3.3V {typ.)
— VoL = 0.3V (typ.)

« loL = 48mA (commercial), 32mA (military)

« CMQOS power levels (1mW typ. static)

 Product available in Radiation Tolerant and Radiation
Enhanced versions

+ Military product compliant to MIL-STD-883, Class B

DESCRIPTION:

The IDT54/74FCT151T/AT/CT and IDT54/74FCT251T/AT/
CT are high-speed 8-input multiplexers built using advanced
CEMOS™, a dual metal CMOS technology. They select one
bit of data from up to eight sources under the control of three
select inputs. Both assertion and negation outputs are
provided.

The IDT54/74FCT151T/AT/CT hasa common Active-LOW
enable (E) input. When E is LOW, data from one of eight in-
puts is routed to the complementary outputs according to the
3-bit code applied to the Select (So-S2) inputs. A common
application of the ‘FCT151 is data routing from one of eight
sources.

ThelDT54/74FCT251T/AT/CT hasacommon Active-LOW
Output Enable (OE) input. When OE is LOW, data from one
of eight inputs is routed to the complementary outputs. When
OE is HIGH, both outputs are in the high-impedance state.
This feature allows multiplexer expansion by tying several
outputs together.

FUNCTIONAL BLOCK DIAGRAM . )
)
ls /
N
Is
l—_——\ E
l4 J
13 } [: z
=
2 J i_ T
=) BER
I [ I
| |
D ] |
lo —_
] - |
i f I
FCT251 Onl
L=
S2 St So  Eforis1 N
CEMOS s a k of d Device Technology, Inc. OE for 251
FAST is a trad of National i Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992
6.5 DSC-42122

©1992 Integrated Device Technology, Inc.

1




IDT54/74FCT1S1T/AT/CT, IDT54/74FCT251T/AT/CT
FAST CMOS 8-INPUT MULTIPLEXER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

INDEX

B []1
k2
n[]3
b[]4
NC
.zds
Z[se
*EorOE [17
GND. : 8
DIP/SOIC/CERPACK
TOP VIEW
S : 2635 drw 01 2635 drw 02
ABSOLUTE MAXIMUM RATINGS(" ,
Symbol _Rating_ Commercial| Military | Unit *E for 151 only. OE for 251 only.
VTERM( | Terminal Voltage | -0.5t0+7.0 | -05t0+7.0 | V :
) with Respect to ‘
GND -
v1erM® [ Terminal Voltage | —0.5to Vec | -0.5tovec | v
e oneg PIN DESCRIPTION
GND Pin Names Description
Ta Operating Oto+70 | -55t0+125} °C Io-l7 Data Inputs
Temperature So- 82 Selects Inputs
TBIAS Temperature -55t0 +125 | 6510 +135 | °C — -
Under Bias E_ Enable Input (Active LOW)-FCT151
Tste | Storage -5510 +125 | 6510 +150 | °«c | | OF Output Enable Input (Active LOW)-FCT251
Temperature z Data Output
PT Power Dissipation 0.5 0.5 W Z Inverted Data Output
lout DC Output 120 120 mA 2635tbI01
| Qurrent FUNCTION TABLE®@
: . 2635 1103
1. Stresses greater than those listed under ABSOLUTE MAXIMUM Inputs Outputs
RATINGS may cause permanent damage to the device. This is a stress E/QEM 7
rating only and functional operation of the device at these or any other Sz St So E/OE Z z
conditions above those indicated in the operational sections of this X X X H L(151) H(151)
specn:ﬁ_cau‘on is not impligd. Exposure to gbs:c_;lute maxirpum rating X X X H Z(251) Z(251)
conditions for extended periods may affect reliability. No terminal voltage L L L L o To
may exceed Vcc by +0.5V unless otherwise noted. -
2. Input and Vee terminals only. L L H L I It
3. Outputs and /O terminals only. L H L L 12 I2
o , L H H L la [
CAPACITANCE (TA = +25°C, f = 1.0MHz) . H L L L l4 la
H L H L Is Is
Symbol [ Parameter(? | Conditions | Typ. | Max. | Unit H H L L s T
CIN Input VIN =0V 6 10 pF H H H L Iz T7
Capacitance NOTES: . 263510102
Cout Output ) Vout =0V 8 12 | pF | 1. Efor 151, OE for 251.
Capacitance 2. :;;i“gll;/::ge Level, L = LOW Voltage Level, X = Don't care, Z =
NOTE: 263510104 gn Imp ’
1. This parameter is measured at characterization but not tested.
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IDT54/74FCT151T/AT/CT, IDT54/74FCT251T/AT/CT
FAST CMOS 8-INPUT MULTIPLEXER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = 0°C to +70°C, Vcc = 5.0V + 5%, Military: TA = ~55°C to +125°C, Vcc= 5.0V £ 10%

Symbol Parameter Test Conditions(? Min. |Typ.?| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — —_ \
ViL Input LOW Level Guaranteed Logic LOW Level —_ — 0.8 \
IiH Input HIGH Current Vee = Max. Vi=27V — — 5 pA
[[]8 Input LOW Current Vee = Max. Vi=0.5V — — -5 pA
lozH High Impedance Output Current | Vcc = Max. Vo=27V — — 10 pA
lozL Vo =05V —_ — -10
I Input HIGH Current Vee = Max., Vi = Vee (Max.) —_ - 20 HA
ViK Clamp Diode Voltage Vee = Min., IN=-18mA - =07 | -1.2 \
los Short Circuit Current vee = Max.®), Vo= GND —-80 | -120 | 225 | mA
VeH Output HIGH Voltage Vece = Min. loH = —-6mA MIL. 24 33 — \
VIN=VIiHor ViL loH = -8mA COM'L.
loH = —12mA MIL. 2.0 3.0 — \
IoH = —15mA COM'L.
VoL Output LOW Voltage Vce = Min. loL = 32mA MIL. —_ 0.3 0.5 v
VIN = VIH or ViL loL = 48mA COM'L.
VH Input Hysteresis — — 200 — mV
Icc Quiescent Power Supply Current | Vcc = Max. —_ 0.2 1.5 mA
VIN = GND or Vcc .
NOTES: 26351bl05
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable devics type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
POWER SUPPLY CHARACTERISTICS
Symbol Parameter Test Conditions(1 Min. [Typ.® | Max. { Unit
QuiescentPower Supply Current | Vcc = Max.
Alcc —_ . X
TTL Inputs HIGH ViN = 3.4V0) 05 | 20 | mA
lccd Dynamic Power Supply Current® | Vcc = Max. VIN = Vco — | 015 | 025 | mA/
Outputs Open VIN = GND MHz
EorOE=GND
One Bit Toggling
50% Duty Cycle
Ic Total Power Supply Current() Vce = Max. VIN = Vce — 3.2 6.5 mA
Qutputs Open VIN = GND
fi = 10MHz
50% Duty Cycle VIN =3.4V — 35 7.5
E or OE= GND VIN = GND
One Input Toggling
NOTES: 2635tb106

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (ViN= 3.4V); all other inputs at Vcc or GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations.
5. lc = |lQUIESCENT + [INPUTS + [DYNAMIC

Ic = Icc + Alcc DHNT + lcep (fcp/2 + fiNo)

lcc = Quiescent Current

Alce = Power Supply Current for a TTL High Input (ViN = 3.4V)

DH = Duty Cycle for TTL Inputs High

Nt = Number of TTL Inputs at DH

Icco = Dynamic Current Caused by an Output Transition Pair (HLH or LHL)

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

fi = Input Frequency

No = Number of Outputs at fi

All currents are in milliamps and all frequencies are in megahertz.
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IDT54/74FCT151T/AT/CT, IDT54/74FCT251 T/AT/CT

FAST CMOS 8-INPUT MULTIPLEXER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE - IDT54/74FCT151T/AT/CT

IDT54/74FCT151T | IDTS4/74FCT151AT | IDT54/74FCT151CT
) Com'l. Mil. Com'l. Mil. Com'l. MiL
Symbol .. Parameter condition(1)  |Mn®| max. |Mn@| Max. | Min®] Max. | Min®| max. | Min®] Max. |Min@] mex. | Unit
i C = 0 )
:z;': gﬁ’f:—%am" Delay RL 5502; 15(90{15100|15|66|15|74(15]56|15]62]( ns
L=
::,":L' ;::’::)agamnne'ay 15 [105{15[115|15]68|15(76]15|58]15]65] ns
:::': %r&%agauon Delay 15|70 15| 75| 15|56|15|63|15|48]15]|54] ns
g:: ggpzaga‘lono'ela)-’" 15|95 15110 15|58 |15|66]|15|50|15]57 | ns
::t: m‘t’gizga"""nelay 15|65|15|75|15|52|15]|58[1.5|44]15|49] ns
:::L' ;"‘Zgazga‘mnoelay 15|75|15[00|15|55|15|61|15|47]15]|52] ns
) 263516107
SWITCHING CHARACTERISTICS OVER OPERATING RANGE - IDT54/74FCT251T/AT/CT
' IDT54/74FCT251T | IDT54/74FCT251AT | IDT54/74FCT251CT
Com'l. Mil. Coml. Mil. Com'l. Mil.
Symbol Parameter Condition(1) [mn@] max. [min®| max. [Min®| max. [Min®®] max. [Min®| mex. | min @] max. | Unit
::;’: g:’fj%a"“oe'ay ‘sL=:gg; 15|00 15|o5|15|66|15|74|15|56|15|62] ns
L=
:;;’: g:’f’:ga““ Delay 15(11.0] 1.5 {140 15| 68| 15(76[{ 15|58 15{65] ns
::':: mgazgam" Delay 15|70|15]|80]15|52|15|58]|15]|44)15]49] ns
::;’: ::‘t’g;gam" Delay 15|70|15|80|15]|55|15|61]|15|47]|15]|52] ns
':;ZZ': %‘é’-i’:lz—E"ab'eT‘me. 15| 00| 15|100| 15|67 15|74 15]|57|15]|63]| ns
‘t';'g %‘fg‘zn'sab'”'me 15|75 15|85|15|60{15|64|15|50[15]|54] ns
ttzzzi: %t‘t):tzEnableﬁme 15| 00| 15|100|15|67|15]76|15|57]|15]65] ns
’:::; %%‘f:‘zmsab'ﬂ'm 15(70]15|70|15|60|15(63|15|50[15]{52] ns
NOTES: 263510108

1. See test circuit and waveforms.

2. Minimum limits are guaranteed but not tested on Propagation Delays.
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IDT54/74FCT157T/AT/CT

FAST CMOS
_QUAD 2-INPUT IDT54/74FCT257T/AT/CT
: , 'MULTIPLEXER |
Integrated Device Technology, Inc. )
FEATURES: DESCRIPTION

+ IDT54/74FCT157T/257T equivalent to FAST™ speed
and drive
IDT54/74FCT157AT/257AT 25% faster than FAST
IDT54/74FCT157CT/257CT 50% faster than FAST
TTL input and output level compatible
— VoH = 3.3V (typ.)
— VoL = 0.3V (typ.)
IOoL = 48mA (commercial) and 32mA (military) -
CMOS power levels (1mW typ. static)
Product available in Radiation Tolerant and Radiation
Enhanced Versions

. Military product compliant to MIL-STD-883, Class B and
DESC listed

The IDT54/74FCT1 57T/AT/CT and IDT54/74FCT257T/
AT/CT are high-speed quad 2-input multiplexers built using
advanced CEMOS™, a dual metal CMOS technology. Four
bits of data from two sources can be selected using the
common select input. The four buffered outputs present the
selected data in the true (non-inverting) form.

The |IDT54/74FCT157T/AT/CT has a common, active-
LOW, enable input. When the enable input is not active, all
four outputs areheld LOW. Acommon application of ' FCT157T
is to move data from two different groups of registers to a
common bus.. Another application is as a function generator.
The 'FCT157T can generate: any four of the 16 different
functions of two variables with one variable common.

The IDT54/74FCT257T/AT/CT has a common Output
Enable (OE)input. WhenOE is HIGH, alloutputs are switched
to a high-impedance state allowing the outputs to interface
directly with bus-oriented systems. :

FUNCTIONAL BLOCK DIAGRAM

r=—=-="
157 0nly | E _OD_ {
I.___-., | 3 other multiplexers
1|1
1B =11D |+ 1 ) L
f 1 — ZB-ZD
loB —IoD 110 1 =
11 il
A Ra _D—L'r'
} |
| ZA
n—— =Dl
F—————————————— -
257 Only =_E—OD :
e e e —_ 2537 drw 02

CEMOS is a trad
FAST s a trad

of Device Technol Inc.
k of National d Co.

PIN CONFIGURATIONS

str 7 wpvee
loa [ 2 P16.1 15 [ E or OE*

1A [ 3 v 147 loc -

Za Q4 2316&11' 1317 lic

los O 5 & 120 Zc

lie Qe E16-1 11 loo

Zs O 7 10 8]

GND [] s 9[] Zb

DIP/SOIC/CERPACK
TOP VIEW

2537 drw 01

* E for FCT157, OE for FCT257.
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IDT54/74FCT157T/AT/CT, IDT54/74FCT257T/AT/CT

FAST CMOS QUAD 2-INPUT MULTIPLEXER MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN DESCRIPTION FUNCTION TABLE(
Pin Names Description Inputs Output ZN
loA-loD Source 0 Data Inputs E/OE S lo h 157 257
l1a-11D Source 1 Data Inputs H X X X L Z
E Enable Input (Active LOW)-FCT157T L H X L L L
OE Output Enable (Active LOW)-FCT257T L H X H H H
S Select Input L L L X L L
Zr-ZD Outputs L L H X H H
25371105 NOTE: 2537 tbl 06

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

ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (Ta = +25°C, f = 1.0MHz)
Symbol Rating Commerclal | Military |Unit | |sSymbol| Parameter™ |Conditions| Typ.| Max.| Unit
VTERM®E) Tngliqnal Voltage [-05t0+7.0 [-05t0+7.0] V cin Input Capacitance | Vi = OV 6 | 10| pF
;”OHGNSSPQM Cout | Output Capacitance| Vour=0V | 8 12 | pF
v1ermM®| Terminal Voltage | -0.5toVec |-05tovec| Vv | NOTE: 2537 tol 02
with Respect 1. This parameter is guaranteed but not tested.
to GND
TA Operating Oto+70. |-55t0 +125| °C
Temperature
TBIAS Temperature -55t0 4125 |-65t0 +135]| °C
Under Bias
Tsta Storage -55t0 +125 [-65t0 +150| °C
Temperature
PT Power Dissipation 0.5 0.5 W
lout DC Output Current 120 120 mA
NOTES: 2537 b1 01

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damags to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this speci-
fication is notimplied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability. No terminal voltage may
exceed Vcc by +0.5V unless otherwise noted.

2. Inputs and Vcc terminals only.

3. Outputs and I/O terminals only.
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IDT54/74FCT157T/AT/CT, IDT54/74FCT257T/AT/CT ) )
FAST CMOS QUAD 2-INPUT MULTIPLEXER MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Condmons Apply Unless Otherwise Specified:

Commercial: = 0°Cto +70°C, Vcc = 5.0V + 5%; Military: TA =~55°C to +125°C, Vce = 5.0V + 10%
Symbol Parameter Test Conditions(" ] Min. | Typ.® | Max. | Unit
VIH - Input HIGH Level Guaranteed Logic HIGH Level . .20 — - \"
\ Input LOW Level Guaranteed Logic LOW Level - — 0.8 \
IH Input HIGH Current Vee = Max. | =27V - — 5 pA
IiL .| input LOW Current Vce = Max. Vi= 0.5V — — -5 HA
lozH High Impedance Output Vece = Max. Vo=27V — e 10 HA
lozL Current Vo =0.5V —_ - -10
1 Input HIGH Current’ Vce = Max., Vi = Vec (Max.) .. . : -_ —_ 20 A
VIK Clamp Diode Voltage Vce = Min.,, IN =-18mA : ; - -07 -1.2 v
los Short Circuit Current Vee = Max.®, Vo = GND -60 -120 —225 mA
VoH Output HIGH Voltage Vee = Min. IoH =—6mA MIL. 24 33 - \
VIN = VIHor ViL loH =-8mA COM'L.
loH =-12mA MIL. 2.0 3.0 — \'
. IoH =-15mA COM'L.
VoL Output LOW: Voltage Vece = Min. loL = 32mA MIL. - 0.3 0.5 v
VIN = VIH or ViL loL = 48mA COM'L. )
VH Input Hysteresis - 1 — 200 -_ mV
lcc Quiescent Power Supply | Vcc = Max. — 0.2 15 mA
Current | ViN=GND or Vcc : .
NOTES: 2537103

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.

6.6 3



IDT54/74FCT157T/AT/CT, IDTS4/74FCT257T/AT/CT

FAST CMOS QUAD 2-INPUT MULTIPLEXER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(") Min. | Typ.? | Max. | unit
Alcc Quiescent Power Supply Current Vce = Max, — 0.5 2.0 mA
TTL Inputs HIGH VIN = 3.4V0)
lcco Dynamic Power Supply Current® Vee = Max. ' VIN = Vee - 0.15 0.25 | mA/MHz
Outputs Open VIN = GND
E or OE = GND
One Bit Toggling
50% Duty Cycle
Io Total Power Supply Current®® Vee = Max. VIN = Vce - 1.7 4.0 mA
Outputs Open VIN = GND
fi= 10MHz
50% Duty Cycle VIN = 3.4V - 2.0 5.0
Eor OE=GND VIN = GND
One Bit Toggling
VIN =Vece VIN = Ve — 1.7 4.06)
Outputs Open VIN = GND
fi= 2.6MHz
50% Duty Cycle VIN = 3.4V - 27 | 80®
Eor OE = GND VIN = GND
Four Bits Toggling
NOTES: 2537 1bl 04
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations.
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
6. Ic = IQUIESCENT + lINPUTS + IDYNAMIC
Ic = Icc + Alcc DHNT + Icco (fop/2 + fiNi)
lcc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (ViN = 3.4V)
D = Duty Cycle for TTL Inputs High
N7 = Number of TTL Inputs at DH
lcco = Dynamic Current Caused by an Output Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
Ni = Number of Inputs at fi
All currents are in milliamps and all frequencies are in megahertz.
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IDT54/74FCT157T/AT/CT, IDT54/74FCT257T/AT/CT
FAST CMOS QUAD 2-INPUT MULTIPLEXER MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE - FCT157T/AT/CT

54/74FCT157T 54/74FCT157AT 54/74FCT157CT
Com'l. M. -| Ccoml ML Com’l. | M.
Symbol Parameter condition” [Min.® {Max.|Min? [Max. | Min.? | Max. | Min.? | Max. | Min.@ | Max.|min? | Max.{ Unit

tPLH Propagation Delay | CL=50pF | 1.5 |60} 15 |7.0] 15 |50} 15 |58 | 15 | 43| 15 |50/ ns
tPHL INto ZN AL = 500Q

tPLH Propagation Delay 1.5 |105| 1.5 |120| 15 |60]| 15 |74 | 1.5 | 48] 15 [ 59| ns
tPHL Eto ZNn
tPLH Propagation Delay 1.5 |10.5] 1.5 |12.0| 15 | 70| 1.5 | 81 15 | 52| 15 [ 6.0]| ns

tPHL StoZN

SWITCHING CHARACTERISTICS OVER OPERATING RANGE - FCT257T/AT/CT

54/74FCT257T 54/74FCT257AT 54/T4FCT257CT

Com’l. MIl. Com’l. Mil. Com’l. I Mil.
Symbol Parameter Condition( [Min.? | Max. | Min.® | Max. | Min.® | Max. | Min.® | Max. | Min.® | Max.|Min®@ | Max.| Unit
tPLH Propagation Delay | CL=50pF | 15 | 6.0} 156 |70]| 15 |50} 15 |58 ] 15 | 43| 1.5 | 60| ns
tPHL INto ZN RL = 500Q
tPLH Propagation Delay 15 [105]| 1.5 {120| 15 |70] 15 | 8.1 15 | 52 156 { 6.0 ns
tPHL StoZN
tPzH Output Enable 15 | 85| 1.5 |100f 15 70| 15 [ 80| 15 6.0] 15 | 68 ns
tPzL Time
tPHZ Output Disable 15 |60| 15 | 80| 15 |55] 1.5 [ 58| 15 50115 | 53] ns
tPLZ Time
NOTES: 2537 b1 07

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
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FAST CMOS IDT54/74FCT161T/AT/CT.
-SYNCHRONOUS IDT54/74FCT163T/AT/CT
‘, PRESETTABLE -
Integrated Device Technol;gy, Inc. . BINARY COUNTERS
FEATURES » DESCRIPTION

IDT54/74FCT1617/163T equivalent to FAST"M speed
IDT54/74FCT161AT/163AT 35% faster than FAST
IDT54/74FCT161CT/163CT 45% faster than FAST
Equivalent to FAST output drive over full temperature
and voltage supply extremes :

JoL = 48mA (commercial), 32mA (military)

CMOS power levels (1mW typ. static)

True TTL input and output levels - -

Substantially lower input current levels than FAST

© (5pA max.) .

« JEDEC standard pmout for DIP and LCC

Product available in Radiation Tolerant and Radiation -
Enhanced versions

‘Mulltary product comphant to MIL- STD 883 Class B .

o o o o e o e 0

The IDT54/74FCT161T/163T; IDT54/74FCT161 AT/163AT
and |IDT54/74FCT161CT/163CT are high-speed synchro-
nous modulo-16 binary counters built using advanced
CEMOS™, a dual metal CMOS technology. They are syn-

. chronously presettable for application in programmable divid-

ers and have two types of count enable inputs plus a terminal
countoutput for versatility in forming synchronous multi-stage
‘counters. The IDT54/74FCT161T/AT/CT have asynchro-

" nous Master Reset inputs that override all other inputs and

force the outputs LOW. The IDT54/74FCT163T/AT/CT have
Synchronous Resetinputs that override counting and paralle!

- loading and allow the outputs to be snmultaneously reset on
. the rising edge of the clock

'FUNCTIONAL BLOCK DIAGRAM . -

Po
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i ' P4 P2
CBE . ‘
'161 E'1 63
s
CEP = TJDO
] i
CET .
1 163
oy N < B
| i 7 10
H 1 1
! i l —
' ! I
1 ! |
i 1 |
| o |
1 — 1 161 | = |
1 CP 1 CP
CP —E-Dov—» EONLY.; i
1 ! ' | L
; i i| [pcP D i
5 | 4C0 4 o |
5 ' Qo !
: ! ' DETAIL DETAIL DETAIL
) I | A A A
: | I | | | | |
MR(161): S
SR (163) °[> DO
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2611 drw 01
CEMOSisa of | Device Tech Inc.
FASTisa of National Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992
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IDT54/74FCT161T/AT/CT, IDT54/74FCT163T/AT/CT
FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
— N
‘R O 16 [ Vee
cP -2 1511 TC
po [Js PI&1, 1] Qo Qo
P2 s & 120 Q NC
Ps s E161 11[] Qa Q
cEP O7 101 cET @
GND O [ PE
2611 drw 02
DIP/SOIC/CERPACK
o TOP VIEW
“MR for ‘161
*SR for 163
PIN DESCRIPTION FUNCTION TABLE®?

Pin Names Description — . Actlon on the Rising
CEP Count Enable Parallel Input SR" | PE | CET | cEP Clock Edge(s)
CET Count Enable Trickle Input L X X |1 X Reset (Clear)

CP Clock Pulse Input (Active Rising Edge) H L X X Load (Pn—Qin)

MR (161) | Asynchronous Master Reset Input (Active LOW) H H H H Count (Increment)

SR(‘163) | Synchronous Resst Input (Active LOW) H H L X No Change (Hold)

Po-3 Parallel Data Inputs H H X L No Change (Hold)

PE Parallel Enable Input (Active LOW) NOTES: 26116106
- 1. For FCT163/163A only.

Qo3 Flip-Flop Outputs. 2. H=HIGH Voltage Level, L = LOW Valtage Level, X = Don't Care.

TC Terminal Count Qutput

ABSOLUTE MAXIMUM RATINGS"

26111tbl 05

CAPACITANCE (TA= +25°C, f = 1.0MHz)

Symbol Rating Commercial | Military [Unit | [Symbol Parameter’) | Conditions | Typ. | Max. | Unit
2] i "
vreRMd Terminal Voltage {-0.5t0 +7.0 |~0.5t0+7.0] V CIN Input Capacitance | ViN=0V | & 10 | pF
with Respect "
to GND Cout | Output Capacitance| Vour=0V | 8 12 pF
vTerM®| Terminal Voltage | -0.5to Vcc |-06toVec| Vv | NOTE: 2611 bl 02
with Respect 1. This parameter is guaranteed at characterization but not tested.
to GND
TA Operating 0to+70 |-55to +125| °C
Temperature
TsiAs Temperature -55t0 +125 |-6510 +135| °C
Under Bias
TsTG Storage ~5510 +125 |-65t0 +150| °C
Temperature
PT Power Dissipation 0.5 0.5 w
lout DC Output Current 120 120 mA
NOTES: 2611 1101
1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affectreliability. No terminal voltage
may exceed Vce by +0.5V unless otherwise noted.
2. Inputs and Vcc terminals only.
3. Outputs and I/0 terminals only.
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IDT54/74FCT161T/AT/CT, IDT54/74FCT163T/AT/CT
FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:

Commercial: TA =

0°C to +70°C, Vce = 5.0V + 5%; Military: TA = -565°C to +125°C, Vcc = 5.0V £ 10%

Symbol Parameter Test Conditions(" Min. | Typ.® | Max. [ Unit
VH Input HIGH Level Guaranteed Logic HIGH Level comL® 2.0V — — )
MIL 2.7V — — v
ViL Input LOW Level Guaranteed Logic LOW Level —_ — 0.8 \
I Input HIGH Current Ve = Max. Vi=27V — — 5 pA
L Input LOW Current Vce = Max. =0.5V — — =5 pA
I Input HIGH Current Vce = Max., Vi = Vec (Max.) — — 20 pA
VIK Clamp Diode Voltage Vece = Min., IN=-18mA — ~0.7 -1.2 \
los Short Circuit Current Vce = Max.®, Vo = GND -60 | -120 | 225 | mA
VoH Output HIGH Voltage Vee = Min. loH =—-6mA MIL. 24 3.3 — v
VIN=VIHor ViL IoH =-8mA COM'L.
IoH ==12mA MIL. 2.0 3.0 -_ v
lIoH = -15mA COM'L.
VoL Output LOW Voltage Vee = Min. loL= 32mA MIL. — 0.3 0.5 v
ViIN = VIHor ViL loL= 48mA COM'L.
VH Input Hysteresis - — 200 — mV
lcc Quiescent Power Vee = Max. ' - 02 1.5 mA
Supply Current ViN=GND or Vcc
NOTES: 2611t 03
1. For conditions shown as Max. or Min., use appropriate value specn" ied under Electrical Charactenstxs for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°c ambient and maximum loading.
3. Notmore than one output should be shorted at one time. Duration of the short circuit test should not exceed one seoond
4. Clock pin requires a minimum ViH of 2.5V.
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IDT54/74FCT161T/AT/CT, IDT54/74FCT163T/AT/CT :
FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTlCS .
Symbol Parameter . Test Conditions(" ' Min. | Typ.® | Max. Unit

Alce Quiescent Power Supply Current Vee = Max, : — 0.5 2.0 mA
TTL Inputs HIGH , ViN = 3.4V0)

lcep Dynamic Power Supply Current @ | voe = Max., Outputs Open | .VIN=Vcc - 0.15 0.25 mA/
: Load Mode VIN = GND MHz
CEP = CET = PE = GND : '
MRorSR = Vcc
One Input Toggling
50% Duty Cycle

Ic Total Power Supply Current® Voc = Max., Outputs Open | Vin = Vce - | 17 4.0 mA
: Load Mode ViN=GND :

fcp = 10MHz :

50% Duty Cycle

CEP =CET = PE= GND ViN = 3.4V - 22 6.0

MRor SR = Vcc | Vin=GND o

One Bit Toggling .

at fi = SMHz

50% Duty Cycle

vce = Max., Outputs Open | VIN = Vee - 4.0 7.89

Load Mode VIN=GND :

fcp = 10MHz ~
50% Duty Cycle .

CEP = CET = PE = GND VIN=34V | — 52 | 1288

MR or SR=Vce | VIN=GND .

Four Bits Toggling

at fi = SMHz

50% Duty Cycle

NOTES: 2611 tbl 04
1. For conditions shown as Max or Min., use appropriate value speclﬁed under Electrical Characteristics for the applicable device type.
Typical values are at Vcc = 5.0V, +25°C ambient. .
. Per TTL driven mput (VIN = 3.4V); all other inputs at VCC 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 guaranlaed but not tested.
. Ic = IQUIESCENT +lINPUTS + IDYNAMIC :

Ic = lcc + AlccDHNT + leep(fer/2 + fo)

lcc = Quiescent Current

Alcc = Power Supply Current for a. TTL ngh Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL inputs at DH

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

fcp = Clock Frequency for Register Devices (Zero for Non nglster Devices)

= Input Frequency
N. = Number of Inputs at fi
All currents are in milliamps and all frequencies are in megahertz.

oMmbsLON
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IDT54/74FCT161T/AT/CT, IDT54/74FCT163T/AT/CT

FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FCT161T IDT54/74FCT161AT IDT54/74FCT161CT
IDT54/74FCT163T IDT54/74FCT163AT IDT54/74FCT163CT
Com'l. ] Mil. Com'l. Mil. Com'l Mil.
Symbol| Parameter condition” | Min.® | Max. Min.@ [Max. [Min.@ [max. |Min.@ [ Max.| Min.® | Max. [Min.® |max. [unit
tPLH Propagation Delay | CL = 50pF 20 110 |20 (15|20 |72 |20 |75 | 20 |58 |20 |63 |ns
tPHL CPtoQn RL = 500Q
(PE Input HIGH)
tPLH Propagation Delay 20 |95 |20 [100 |20 (62 ]| 20 |65 | 20 |58 |20 |63 |ns
tPHL CPtoQn
(PE Input LOW)
tPLH Propagation Delay 20 [150 {20 {16520 |98 [ 20 [108} 20 |74 |20 |83 |ns
tPHL CPtoTC
tPLH Propagation Delay 15 |85 |15 |9.0 |15 |55 ] 15 |59 ]| 15 |52 |15 |56 |[ns
tPHL CETto TC
tPHL Propagation Delay 20 [130 |20 [140}{20 85|20 |91 |20 (60 |20 |66 |ns
MR to Qn ('161)
tPHL Propagation Delay 20 [115 |20 [125 |20 |75 |20 |82 |20 |70 |20 {77 |ns
MR1o TC ('161) '
tsu Set-up Time, 50 |— |55 |— |40 |— |45 |— |40 [— {45 |— |ns
HIGH or LOW )
Pnto CP
tH Hold Time, 15 |— |20 |— |15 |— |20 |— |15 |— |20 |— |ns
JHIGH or LOW
Pnto CP
tsu Set-up Time, 15 |— |135 |— |95 |— |15 ] — |95 |— 15 |— |ns
HIGH or LOW
PEorSRto CP
tH Hold Time, 15 |— |15 |— |15 |— |15 |— [15 |— |15 |— [»ns
HIGH or LOW
PEorSRto CP
tsu Set-up Time, 115 |~ |[180 |— |96 |— |10 |— |95 |— |110 |— |ns
HIGH or LOW
CEP or CET to CP
t Hold Time, 0 - 0 - o} — 0 — 10 — 0 — |ns
HIGH or LOW
CEP or CET to CP
tw Clock Pulse 50 |— [50 [— [4.00® [— ]a0® [ — [4.0® | — 4.0® |— |ns
Width (Load) :
HIGH or LOW
w Clock Pulse 70 |— |80 [— |60 |— )70 |— |60 |— |70 |— ns
Width (Count)
HIGH or LOW
w MR Pulse Width, 50 |— [50 [— [40® |— [4.0® | — [4.0® [— 40® [— [ns
LOW ('161)
tReM | Recovery Time 60 (— (60 (— (50 (— |50 (— {50 [— (50 |— |[ns
MRto CP ('161)
NOTES: 2611 1107
1. See test circuits and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. This limit is guaranteed but not tested.
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FAST CMOS ' IDT54/74FCT191T
UP/DOWN BINARY IDT54/74FCT191AT
COUNTER
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
» IDT54/74FCT191T equivalent to FAST™ speed The IDT54/74FCT191T and IDT54/74FCT191AT are
» IDT54/74FCT191AT 35% faster than FAST reversible modulo-16 binary counters, featuring synchronous
«» Equivalent to FAST output drive over full temperature counting and asynchronous presetting and are built using
and voltage supply extremes i advanced CEMOS™, a dual metal CMOS technology. The
+ oL = 48mA (commercial), 32mA (military) preset feature allows the IDT54/74FCT191T and IDT54/
» CMOS power levels (1mW typ. static) 74FCT191AT to be used in programmable dividers. The
* True TTL input and output levels count enable input, terminal count output and ripple clock
+» Substantially lower input current levels than FAST output make possible a variety of methods of implementing
(5uA max.) multiusage counters. [n the counting modes, state changes
- JEDEC standard pinout for DIP, LCC and SOIC are initiated by the rising edge of the clock.

Product available in Radiation Tolerant and Radiation
Enhanced versions ) )
Military product compliant to MIL-STD-883, Class B

FUNCTIONAL BLOCK DIAGRAM

_CP UMD Po CE P1 ‘ P2  Ps PL

0 UL Q%}

L
|
[ & ] I Pa)
J CLOCK K J CLOCK K
L g PRESET L PRESET
CLEAR CLEAR
Q Q Q Q
Q2 Qs
2615 drw 01
CEMOSisa ik of | Devica Technok Inc.
FASTisa k of National icond Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992

©1992 Integrated Device Technology, Inc. 6.8 0SC-420772
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IDT54/74FCT191T/AT

FAST CMOS UP/DOWN BINARY COUNTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
INDEX - -08o
CoazZz>a
P O -/ 16 ] Vee | |
ar 02 15[ Po 3 2
Q@ ge Bi&l D cp cP
CEd+ Eal wpRC e
ub Os & 12 T1C NC
Q Os soi6-1 110 BL TC
Q O7 10 P2 PL
GND []s o] Ps
2615 drw 02
DIP/CERPACK/SOIC
TOP VIEW
PIN DESCRIPTION RC FUNCTION TABLE?
Pin Names Description Inputs Outputs
CE Count Enable Input (Active LOW) CE cP T RC
CP Clock Pulse Input (Active Rising Edge) L 1 H L
Po-3 Parallel Data Inputs H X X H
PL Asynchronous Parallel Load Input (Active LOW) X X L H
U Up/Down Count Control Input 261515106
Qo3 Flip-Flop Outputs
RC Ripple Clock Output (Active LOW) MODE SELECT FUNCTION TABLE®
TC Terminal Count Qutput (Active HIGH) Inputs
26151105 PL CE Uup cP Mode
H L L T Count Up
H L H T Count Down
L X X X Preset (Asynchronous)
H H X X No Change (Hold)
NOTES: 261510107

1. TC s generated internally.
2. H=HIGH Voltage Level, L = LOW Voltage Level, X=Don't Care, T= LOW-
to-HIGH clack transition.
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IDT54/74FCT191T/AT

FAST CMOS UP/DOWN BINARY COUNTER MILITARY AND COMMERCIAL TEMPERATURE RANGES
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (Ta = +25°C, { = 1.0MH2)
Symbol Rating Commercial | Military |Unit | |Symbol | Parameter(" Conditions | Typ. | Max. | Unit
VTerM®| Terminal Voltage |~0.5t0+7.0 |-05t0+7.0] V om Input Capacitance | ViN = 0V 6 | 10 | pF
:lvjltg'\}?gspeci Cout | Output Capacitance| VouT = OV 8 12 pF
VTerM®| Terminal Voltage [ -0.5to Vec |[-05toVoc| V | NOTE: 26151102
with Respect 1. This parameter is guaranteed at characterization but not tested.
to GND
TA Operating 0to+70 |-55t0+125] °C
Temperature
Tslas Temperature -55t0 +125 |~6510 +135| °C
Under Bias
TsTG Storage -55t0 +125 |-65t0 +150| °C
Temperature
PT Power Dissipation 0.5 0.5 W
lout DC Qutput Current 120 120 mA
NOTES: 2615 tbl 01

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. Thisis a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affectreliability. No terminal voltage
may exceed Vcc by +0.5V unless otherwise noted.

. Inputs and Vcc terminals.

. Outputs and I/O terminals.

w N

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = 0°C to +70°C, Vcc = 5.0V + 5%; Military: TA = -55°C to +125°C, Vcc = 5.0V £ 10%

Symbol Parameter Test Conditions'") Min. | Typ.? | Max. | unit
VIH Input HIGH Level Guaranteed Logic HIGH Level comL® 2.0V — — v
MIL 2.7V — — v
ViL Input LOW Level Guaranteed Logic LOW Level —_ — 0.8 \
IH Input HIGH Current Vce = Max. Vi=27V — — 5 pA
L Input LOW Current Vce = Max. Vi=0.5V — — -5 HA
Il Input HIGH Current Vce = Max., Vi = Vce (Max.) —_ — 20 pHA
VIK Clamp Diode Voltage Vee = Min,, IN =-18mA —_ 0.7 -1.2 \"
los Short Circuit Current vee = Max.@, Vo = GND -60 -120 —225 mA
VoH Output HIGH Voltage Vece = Min. loH =—6mA MIL. 24 3.3 —_ \"
VIN=VIiHor ViL IoH = -8mA COM'L.
IoH =-12mA MIL. 2.0 3.0 - \)
IoH = —15mA COM'L.
VoL Output LOW Voltage Vee = Min. loL=32mA MIL. —_ 0.3 0.5 \
VIN = ViHor ViL loL=48mA COM'L.
VH Input Hysteresis —_ — 200 - mV
lcc Quiescent Power Vee = Max. —_ 0.2 1.5 mA
Supply Current VIN = GND or Vcc
NOTES: 261516103

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.

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

4. Clock pin requires a minimum ViH of 2.5V,
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IDT54/74FCT191T/AT
FAST CMOS UP/DOWN BINARY COUNTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS S N

Symbol Parameter : Test Conditions(" Min. | Typ.? | Max. | unit
Alcc Quiescent Power Supply Current Ve = Max. ‘ : — 0.5 2.0 pA
" | TTL Inputs HIGH VIN = 3.4V
lceo Dynamic Power Supply Current®) | Vcc = Max., Outputs Open | ViN=Vee | — 0.15 0.25 mA/
. Preset Mode VIN = GND ' ‘ MHz
PL=CE= U/D;CP =GND
One Bit Toggling
50% Duty Cycle
Ic Total Power Supply Current® Vce = Max., Outputs Open - | VIN = Vce — | 10 2.8 mA
Preset Mode VIN = GND
PL=CE=U/D =CP =GND
One Bit Toggling VIN = 3.4V — 1.2 3.8
at fi = SMHz VIN = GND
50% Duty Cycle
vce = Max., Outputs Open | VIN=Vce | — 3.2 6.50) .
Preset Mode VIN = GND
PL=CE=U/D =CP=GND
Four Bits Toggling VIN = 3.4V — 42 | 105®
at fi = SMHz VIN = GND k
50% Duty Cycle '
NOTES: ' ‘ 261510104

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at VCC or GND.
4. This parameter is not directly testable, butis derived for use in Total Power Supply calculations.
5. Values for these conditions are examples of the lcc formula. These limits are guaranteed but not tested.
6. lc = lQUIESCENT +IINPUTS + IDYNAMIC
lc = lcc + AlccDHNT + lcep(fcp/2 + fiNi)
lcc = Quiescent Current .
Alcc = Power Supply Current for a TTL High input (VIN = 3.4V)
DH = Duty Cycle for TTL Inputs High
NT = Number of TTL Inputs at DH
lcco = 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 ’
- Ni = Number of Inputs at f;
All currents are in milliamps and all frequencies are in megahertz.
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IDT54/74FCT191T/AT
FAST CMOS UP/DOWN BINARY COUNTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FCT191T IDT54/74FCT191AT
Com’l. Mil. - Com’l Mil. :
Symbol Parameter Condition | Min.® [Max. [Min.?| Max. |Min.?| Max. [Min.?® | Max. |Unit
tPLH Propagation Delay CL = 50pF 25 (120 | 15 |16.0 | 25 78 | 1.5 105 | ns
tPHL CPtoQn RL = 5009 .
tPLH Propagation Delay 3.0 [140 | 20 |16.0 | 3.0 11.8| 20 |122 | ns
tPHL CPtoTC
tPLH Propagation Delay 2.5 8.5 15 | 125 | 25 85| 15 |100 | ns
tPHL CPtoRC
tPLH Propagation Delay 20 |80 | 20 | 85 | 20 721 20 | 80 |ns
tPHL CEto RC :
tPLH Propagation Delay 40 200 | 40 |225 | 4.0 13.0| 40 |147 | ns
tPHL U/D to RC
tPLH Propagation Delay 30 |11.0 | 3.0 |13.0 | 3.0 72 ] 3.0 85 | ns
tPHL U/Dto TC .
tPLH Propagation Delay 2.0 |14.0 156 | 16.0 | 2.0 9.1 15 1104 | ns
tPHL Pnto Qn
tPLH Propagation Delay 3.0 |13.0 ] 3.0 |140 | 3.0 85} 3.0 9.1 ns
tPHL PLtoQn ~ .
tsu Set-up Time, HIGH or LOW 5.0 —_ 6.0 — 4.0 — | 5.0 — | ns
Pnto PL
tH Hold Time, HIGH or LOW ) 1.5 - 1.5 - 1.5 — | 15 — | ns
Pnto PL
tsu Set-up Time LOW 100 [ — | 105 | — | 90 — | 95 | — |ns
CE toCP
tH Hold Time LOW 0 - 0 - 0 - 0 — | ns
CE to CP
tsu Set-up Time, HIGH or LOW 120 | — 120 | — 10.0 — | 100 | — | ns
U/D to CP
tH Hold Time, HIGH or LOW .0 — 0 — 0 — 0 — | ns
U/D to CP
tw PL Pulse Width LOW 60 | — |85 | — |65 — |80 [ — |ns
tw Clock Pulse Width HIGH or LOW 50 | — |70 | — [40®}] — |60 | — |ns
tREM Recovery Time PL to CP 60 | — |75 | — | 50 — 165 | — |ns
NOTES: : : 2615t 08

1. See test circuit and waveform. .
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. This limit is guaranteed but not tested.
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IDT54/74FCT191T/AT
FAST CMOS UP/DOWN BINARY COUNTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORMS
Typical load, count and inhibit sequences

flustrated below is the following sequence
¢ Load (preset) to blnary thirteen | -
» Count up to fourteen, fifteen (maxmum) zero, one and

two
« ‘Inhibit ' ‘
+ Count down to one, zero (mlmmum) flfteen fourteen
and thirteen
.
- |
1 1
oo L
L e e — e — —
P1_—|—-JJ——5—+-———————__

DATA , o
INPUTS [_—I.-"'—“"——————————
P2 . — .
1 . . N
Lo ' N
P3 - I: "L..._'_ — —— —

¢ Ly e

: " !
) . .
umD __I ' BHN I R
: [} :
CE oo 1 \
—I : :: | ! !
| 11 v ' !
— — 1
o 23T LI L 20 e N e O
1 ' '
o |l: - . : 1 !
oara oo __ [ L LT L
OUTPUTS o N v K -
e — '; 1 | :
@ I L I
. 1 : [ )
—— 1 ' |
L R : X [
— N ! ' !
reo__ 1T o L : o |_| '
1 13,,14 15 0 1 2 2. 1 15 14 13
| |fe——count UP——-»F—INHIBIT—-I |<—— COUNT DOWN——>]
~——
LOAD

2615 drw 05
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FAST CMOS IDT54/74FCT193T
UP/DOWN IDT54/74FCT193AT
4 BINARY COUNTERS
Integrated Device Technology, Inc.

FEATURES:

+ IDT54/74FCT193T equivalent to FAST™ speed

+ IDT54/74FCT193AT 35% faster than FAST

+ Equivalent to FAST output drive over full temperature
and voltage supply extremes

loL = 48mA (commercial), 32mA (military)

CMOS power levels (1mW typ. static)

TTL input and output level compatible

Substantially lower input current levels than FAST
(5pA max.)

Product available in Radiation Tolerant and Radiation
Enhanced versions

Military product compliant to MIL-STD-883, Class B

e o o o

DESCRIPTION:

The IDT54/74FCT193T and IDT54/74FCT193AT are up/
down modulo-16 binary counters built using advanced
CEMOS™, a dual metal CMOS technology. Separate count-
up and count-down clocks are used and, in either counting
mode, the circuits operate synchronously. The outputs change
state synchronously with the LOW-to-HIGH transitions on the
clockinputs. Separate terminal count-up and terminal count-
down outputs are provided that are used as the clocks for
subsequent stages without extra logic, thus simplifying
multistage counterdesigns. Individual presetinputs aliow the
circuit to be used as a programmable counter. -Both the
Parallel Load (PL) and the Master Reset. (MR) mputs
asynchronously override the clocks.

FUNCTIONAL BLOCK DIAGRAM
Po P1
r—>

P2 P3

. (CARRY)

Do- =paact
CPu
> -0
(BORROW)
2628 drw 01
CEMOSisa Device T I Inc.
FAST is a trademark of Naucnal Semiconductor Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992

©1992 Integrated Device Technology, Inc.
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IDT54/74FCT193T/AT
FAST CMOS UP/DOWN BINARY COUNTERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
\/
P11 16 [3 Vee MR
Q1 e 15 1 Po TCo
Qo s S}g} 140 MR NC
CPo [} 4 gpis.i B TCD TCu
CPu s & 12 TCu PL
Q:0s E16-1 110 PL
Qs 7 101 P2 2628 drw 02
GND [ 8 91 Ps
DIP/SOIC/CERPACK
TOP VIEW
DEFINITION OF FUNCTIONAL TERMS FUNCTION TABLE("
Pin Names Description MR PL CPu CPp Mode
CPu Count Up Clock Input {Active Rising Edge) H X X X Reset (Asyn.)
CPo Count Down Clock Input (Active Rising Edge) L L X X Preset (Asyn.)
MR Asynchronous Master Reset (Active HIGH) L H H H No Change
PL Asynchronous Parallel Load Input (Active LOW) L H T H Count Up
Pn Paralle! Data Inputs L H H T Count Down
}_Qn Flip-flop Outputs NOTE: 2628 1b1 06
= : n . H=HIGH Voltage Level
TCoD Terminal Count Down (Borrow) Output (Active 1 L - LOW Voftag%eL;/v;
— Low) X = Don’'t Care B
TCu Terminal Count Up (Carry) Output (Active LOW) T = LOW-to-HIGH Clock Transition.
2628 th! 05
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (Ta = +25°C, f = 1.0MHz,
Symbol Rating Commercial | Military | Unit Symbol Parameter™ | Conditions Typ. | Max. | Unit
vream@ | Terminal Voltage | —0.510 +7.0 |-0.5t0 +7.0} V CiN Input ViN =0V 6 | 10 | pF
with Respect Capacitance
to GND Cout Output Vout = 0V 8 12 pF
vTerM® | Terminal Voltage | —0.5to Ve [-05to Vec| V Capacitance
with Respect NOTE: 2628 101 02
to GND 1. This parameter is measured at characterization but not tested.
Ta Operating 0to+70 |-55t0 +125] °C
Temperature
TBIAS Temperature -5510 +125 |-6510 +135] °C
Under Bias
Tsta Storage -551t0 +125 |-6510 +150{ °C
Temperature
PT Power Dissipation 0.5 0.5 W
lout DC Output Current 120 120 mA
NOTES: 2628 tb1 01

1. Stressesgreater thanthoselisted under ABSOLUTE MAXIMUM RATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability. No terminal voltage may exceed
Vce by +0.5V unless otherwise noted.

. Input and Vce terminals.

. Output and I/O terminals.
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IDT54/74FCT193T/AT ot .
FAST CMOS UP/DOWN BINARY COUNTERS ' MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified: '
Commercial: TA = 0°C to +70°C, Vcc = 5.0V * 5%,; Military: TA = —-55°C to +125°C, Vcc = 5. OV + 10%

Symbol Parameter Test Conditions(? “Min. | Typ.? | Max. | Unit
VH Input HIGH Level Guaranteed Logic HIGH Level coML@ 2.0V — — \
: MIL 2.7V - | — v
viL Input LOW Level Guaranteed Logic LOW Level -_ —_ 0.8 \
IIH Input HIGH Current Vce = Max. Vi=27V - — 5 HA
IL . Input LOW Current Vee = Max. Vi=0.5V — — -5 | pA.
li Input HIGH Current Vce = Max., Vi = Voc (Max.) . — — 20 pA
VIK Clamp Diode Voltage Vce = Min., IN =-18mA . — 0.7 -1.2 \
los Short Circuit Current - Vee = Max.®, Vo = GND —60 -120 | 225 | mA
VoH Output HIGH Voltage Vece = Min. lIoH =-6mA MIL. 24 33 — \"
‘ VIN=VIHor ViL IoH =—-8mA COML.
' | loH=-12mA MIL. 20 3.0 — v
. lIoH =~15mA COM'L.
VoL Output LOW Voltage Vce = Min. loL=32mA- MIL. —_ 03 0.5 Vv
i : VIN = ViHor VIL loL= 48mA COM'L.
VH Input Hysteresis : —_ : - 200 - mvV
lcc Quiescent Power - | Vec=Max. . o — 0.2 15 mA
Supply Current VIN=GND or Vcc ' i o oo
NOTES: ‘ : ' ) i ‘ ) T 262803

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the apphcable device type
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.

3. Notmore than one output should be shorted at one time. Duratlon of the short circuit test should not exceed one second

4. Clock pin requires a minimum ViH of 2.5V,
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IDT54/74FCT193T/AT
FAST CMOS UP/DOWN BINARY COUNTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions'" Min. | Typ.® | Max. | Unit
Alcc Quiescent Power Supply vee = Max. — 0.5 20 mA
Current TTL Inputs HIGH | Vin=3.4v0®
lcco Dynamic Power Vee = Max. VIN = Vce — 0.15 0.25 mA/
Supply Current® Outputs Open VIN = GND MHz
Preset Mode

PL=MR =CPu = CPp=GND
One Bit Toggling

50% Duty Cycle
lc Total Power Supply Vce = Max. VIN = Vce — 1.7 4.0 mA
Current® Outputs Open VIN = GND

Preset Mode
PL=MR =CPu=CPD=GND

One Bit Toggling VIN = 3.4V - 2.0 5.0

at fi = 10MHz VIN = GND

50% Duty Cycle

Vce = Max. VIN = Vco — 32 G.S(ﬁ
Outputs Open VIN = GND

Preset Mode
PL = MR = CPu = CPD = GND

Four Bits Toggling VIN=3.4V — 42 | 1058
at fi= 5SMHz . VIN = GND
50% Duty Cycle
NOTES: 2628 thl 04

For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
Typical values are at Vcc = 5.0V, +25°C ambient.

Per TTL driven input (VIN = 3.4V); all other inputs at Vcc 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 + INPUTS + [DYNAMIC

lc = lcc + Alce DHNT + lcco (fcp/2 + fi Ni)

lec = Quiescent Current

Alce = Power Supply Current for a TTL High Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH

lcep = 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

Ni = Number of inputs at fi

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

ompoP =
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IDT54/74FCT193T/AT
FAST CMOS UP/DOWN BINARY COUNTERS . MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FCT193T IDT54/74FCT193AT
Com’l. Mil. com’l. | ML
Symbol Parameter Condition® | Min.®| Max. |Min.?| Max. |Min.@| Max. [Min.® | Max. |Unit

tPLH Propagation Delay CL = 50pF 20 | 100 | 20 (105 | 20 | 65 |.20 | 69 |ns

tPHL CPuorCPpto TCu or TCD RL = 500Q

tPLH Propagation Delay 20 | 135 | 20 (140 | 20 8.8 2.0 9.1 ns

tPHL CPuorCPDto Qn

tPLH Propagation Delay 20 | 1556 | 20 |165 | 20 {101 | 20 |10.8 | ns

tPHL Pnto Qn

tPLH Propagation Delay 20 1 140 | 20 | 135 | 20 8.8 2.0 9.1 ns

tPHL PL to Qn

tPHL Propagation Delay 3.0 | 165 | 3.0 |16.0 | 3.0 | 10.1 3.0 |104 |ns
MR to Qn

tPLH Propagation Delay 3.0 ] 145 | 3.0 | 150 | 3.0 9.4 3.0 9.8 |ns
MRto TCu

tPHL Propagation Delay 30 {165 | 3.0 (160 | 3.0 | 101 { 3.0 (104 |ns
MR to TCD

tPLH Propagation Delay 30 | 165 | 30 |185 | 3.0 | 108 | 3.0 |120 |ns

tPHL PL to TCu or TCD

tPLH Propagation Delay 30 j 165 | 30 |165 | 3.0 | 101 | 3.0 {108 |ns

tPHL Pnto TCu or TCD

tsu Set-up Time, HIGH or LOW 5.0 — 6.0 | — 40 | — 50 | — |ns
Pnto PL

tH Hold Time, HIGH or LOW 2.0 — 2.0 — 1.5 — 1.5 — |ns
Pnto PL

tw PL Pulse Width LOW 60| — |75 | — | 50| — |85 | — [ns

tw CPu or CPD Pulse Width 50| — |70 | — [40®| — |60 | — |ns
HIGH or LOW )

tw CPu or CPD Pulse Width LOW 100} — 120} — 8.0 — |100 | — | ns
(Change of Direction) :

tw MR Pulse Width HIGH 6.0 — 6.0 — 5.0 —_ 5.0 ~— Ins

tREM | Recovery Time 60 | — 80 | — 50 | — {70 | — |ns
PL to CPu or CPD

tREM Recovery Time 4.0 - 4.5 — 3.0 - 3.5 — |ns
MR to CPu or CPD

NOTES: . 2628 b1 07

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. This parameter is guaranteed but not tested.
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IDT54/74FCT193T/AT v .
FAST CMOS UP/DOWN BINARY COUNTERS - MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORMS

Typical clear, load and count sequences

Iilustrated below is the following sequence

+ Clear outputs to zero.

+ Load (preset) to binary thmeen

' Count up to fourteen, fifteen, carry zero, one and two.
+ Count down to one, zero, borrow fiteen, fourteen and

thlrteen
MH(Z)___J_l
L — L
. o
(IR (
Po o - " " - — ——
Vo |||—"'________"—_"—_____
Pl. [ | Y - —_—_ - —— — — — — — — — — i
' . e
DATA o (I

" INPUTS e —
o Pz.__.ll»' [ E— . ‘

Q | !
SGTeUTS L : Lo o
o - 1 ' ! ! ‘ :
) @Il [ ] L R
B ] 1 | 1 !
1 ‘ :
Qe_—-[_ \ I | ! [ 1 1 I ) 1
1 e | | [ ' ! '
eu 1 ot I i I_] . ! ! !
— (I (. [ : 1 | "
T ———————— o . 1
lo] || 1“4 15 0o 1 2 | I 1 o 15 14 13
SEQUENCE <«——— COUNT UP - COUNT DOWN
ILLUSTRATED —"N\— ‘
CLEAR “PRESET I l ’
2628 drw 04

NOTES:

1. MR overrrides load, data, and count inputs.

2. When counting up, CPD input must be HIGH; when counting down,
CPU input must be HIGH.
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Integrated Device Technology, Inc.

FAST CMOS OCTAL
BUFFER/LINE DRIVERS

IDT54/74FCT240T/AT/CT/DT
IDT54/74FCT241T/AT/CT/DT
IDT54/74FCT244T/AT/CT/DT
IDT54/74FCT540T/AT/CT
IDT54/74FCT541T/AT/CT

FEATURES:

+ Fastest CMOS logic family available

» Std., A, C, and D speed grades with 3.6ns tPD

» Available in DIP, SOIC, SSOP, CERPACK and LCC
packages

* True TTL input and output compatible
— VoH = 3.3V (typ.)
— VoL =0.3V (typ.)

+ loL = 64mA (commercial) and 48mA (military)

+ CMOS power levels (1mW typ. static)

+ Product available in Radiation Tolerant and Radiation
Enhanced versions

» Military product compliant to MIL-STD-883, Class B

» Meets or exceeds JEDEC Standard 18 specifications

DESCRIPTION:

The IDT octal buffer/line drivers are built using advanced
CEMOS™, a dual metal CMOS technology. The IDT54/
74FCT240T/AT/CT/DT, IDT54/74FCT241T/AT/CT/DT and
IDT54/74FCT244T/AT/CT/DT are designed to be employed
as memory and address drivers, clock drivers and bus-
oriented transmitter/receivers which provide improved board
density.

The |DT54/74FCT540T/AT/CT  and IDT54/74FCT541T/
AT/CT are similar in function to the IDT54/74FCT240T/AT/
CT/DT and IDT54/74FCT244T/AT/CT/DT, respectively, ex-
cept that the inputs and outputs are on opposite sides of the
package. This pinout arrangement makes these devices
especially useful as output ports for microprocessors and as
backplane drivers, allowing ease of layout and greater board
density.

FUNCTIONAL BLOCK DIAGRAMS

OEA ——>—— OEA ————q>—— 241 0nly OEA OEs
r==1
_h DE ] I AFR*
<P OEB _<}>—‘.____. OEs | |
DA —T_p Oho DA IS OA Do o oo’
BE A — "
OBo <] DBo OBo <] DBo D1 IS0 or*
! o | | |
DA —_{; OA1  DA1 - OA1 D2 o oz
—_— L L ;D
OB+ o DB1 OB 2 DB1 D3 ™o O3*
| | |
DAz ———g: OA2 DAz Da o o
. o Ohe > ¢
0B o2 DB2 OB2 2 DB2 Ds >o os*
2 — 1 1
1N S5 i~ o .
DAs > OAs DA3 >— OA3 Ds \ O6
0OBa .\,D‘ DBs3 OB3 \171 DBs3 D7 > > or
IDT54/74FCT240T IDT54/74FCT241T/244T IDT54/74FCT540T/541T
*OEB for 241T, OEs for 244T *Logic diagram shown for 'FCT540T.
'FCT541T is the non-inverting option.
2565 cnv* 01 2565 cnv* 02 2565 cnv" 03
CEMOS is a rk of | d Device Technology, Inc.
FASTisa k of National i Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992
6.10 DSC-42113

©1992 Integrated Device Technology, Inc.
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IDT54/74FCT240/241/244T/AT/CT/DT, IDT54/74FCT/540/541T/AT/CT

FAST CMOS OCTAL BUFFER/LINE DRIVER

- MILITARY AND COMMERCIAL TEMPERATURE RANGES

2565¢cnv* 04

PIN CONFIGURATIONS - .
IDT54/74FCT240T . -
' o Vce
OEs
OAo
DBo
OA1
DB1
OA2
DB2
‘ OA3
' DBs
' DIP/SOIC/SSOP/CERPACK
TOP VIEW
IDT54/74FCT241T/244T
OFEa 1 Vce
DAo 2 OEs*
OBo 3 OAc
DA1 4 DBo
OB1 5 OA1
DA2 6 DB1
OB2[] 7 OA2
DAs 8 DB2
. oB[] ¢ OAs
GND[] 10 DB3
DIP/SOIC/SSOP/CERPACK
"~ TOP VIEW

*OEs for 241T,0Es for 244T

IDT54/74FCT540T/541T

BEar— 1 ~~——"1001
OEA[] 1 20 [
Do 2 193
e D:i[] 3 181
D4 ppoq T
Ds[C] 5 D20-1 16 []
D+ ] 6 SO20-2 15 [

&

Ds[] 7 E20-1 14 ]
Ds[] 8 13 [
D7 9 12 [

GND[] 10 1
DIP/SOIC/CERPACK

TOP VIEW

. . *Ox for 5407, Ox for 541T

Vce
OEs

2565cnv* 05

2565cnv* 06

DBo
OA1
DB1
OA2

INDEX

OAo
DBo
OA1
DB1
OA2

- INDEX

Tho.

2565¢nv* 07

2565cnv* 08

2565¢cnv® 09
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IDT54/74FCT240/241/244T/AT/CT/DT, IDT54/74FCT/540/541T/AT/CT : : - ‘ '
FAST CMOS OCTAL BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION - FUNCTION TABLE
_Pin Names Description _ _Inputs“’ i Outputs(®
OEa, OEs 3-State Output Enable Inputs (Active LOW) OEA | OEB [OEB®| D | 240| 241 | 244 | 540 | 541
OEs(" 3-State Output Enable Input (Active HIGH) L L H L Hl L] Lw|H]|L
Dxx Inputs i L L ‘H H Ll H|[H]L "H
Oxx Outputs ' H H L X z|lz|.z|z]z

NOTE: . sseswios NOTES: ’ : - 25651bl05

1. OEs for 241 only. 1. H = High Voltage Level '

X = Don’t Care

L = Low Voltage Level

Z = High Impedance
2. OEs for 241 only.

ABSOLUTE MAXIMUM RATINGS(") CAPACITANCE (TA = +25°C, f =1.0MHz) 4
Symbol Rating Commercial | Military | Unit| | Symbol | Parameter() |’ Conditions | Typ. | Max. | Unit
VTERM?) | Terminal Voltage | -0.5t0+7.0 | -05t0+7.0| V CIN Input VIN =0V 6 | 10 | pF

with Respect to ) ) Capacitance
GND_ Cour  |Output vour=ov | 8. | 12 [pF
VTeErM3) | Terminal Voltage | —-0.5t0 Vec | -0.5to Vec | V Capacitance FERSCEREE BEEENN EEEE R

with Respect to - -
NOTE: .
GND » - TE 2565 tbl 02

_ 1. This parameter is measured at characterization but nd: tested.” -
TA Operating 0to+70 -55t10+125 | °C :

Temperature ‘
TBIAS Temperature -55t0+125 | 6510 +150 | °C
Under Bias
TsTG Storage —55t0+125 | -65t0 +150 | °C
Temperature '
PT Power Dissipation 0.5 0.5 w
lout DC Output 120 120 mA
Current
NOTES: 2565 tbl 01

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability. No terminal voltage
may exceed Vcc by +0.5V unless otherwise noted.

. Input and Vce terminals only.

. Outputs and I/O terminals only.

w N
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IDT54/74FCT240/241/244T/AT/CT/DT, IDT54/74FCT/540/541 T/AT/CT
FAST CMOS OCTAL BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = 0°C to +70°C, Vcc = 5.0V + 5%; Military: TA = —55°C to +125°C, Vcc= 5.0V + 10%

Symbol _ Parameter Test Conditions(" : Min. {Typ?| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — \
ViL Input LOW Level Guaranteed Logic LOW Level — —_ 0.8 \
IiH Input HIGH Current - vee = Max. Vi=27V — —_ 5 HA
liL Input LOW Current Vee = Max. Vi=0.5V — — -5 pA
lozH High Impedance Output Current | Vcc = Max. Vo=2.7V — — 10 pA
lozL Vo = 0.5V — — -10 pA
1] Input HIGH Current Vee = Max., Vi = Vce (Max.) — — 20 nA
VIK Clamp Diode Voltage Vee = Min,, IN=-18mA — -07 | -1.2 \
los Short Circuit Current Vee = Max.(3), Vo= GND -60 | —120 | 225 | mA
Von | Output HIGH Voltage Vee = Min. IoH = =6mA MIL. 24 33 — \

' VIN= ViHor ViL I0H = —8mA COM'L.
1oH = =12mA MIL. 2.0 3.0 — \
loH = —15mA COM'L. ‘
Vou Output LOW Voltage Vee = Min. loL = 48mA MIL. — 0.3 0.55 V'
VIN = VIH or ViL loL = 64mA COMLL.
VH Input Hysteresis — — 200 — mV
lcc Quiescent Power Supply Current | Vcc = Max., VIN= GND or Vcc — 0.2 1.5 mA
NOTES: 2565 tbl 03

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
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IDT54/74FCT240/241/244T/AT/CT/DT, IDT54/74FCT/540/541T/AT/CT
FAST CMOS OCTAL BUFFER/LINE DRIVER *

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions( Min. |Typ.@ | Max. | Unit
Quiescent Power Supply Current | Vcc = Max.. -
Alec TTL Inputs HIGH i ViN = 3.4V0) . — | 05 |20 | mA
lcco Dynamic Power Supply Current(¥) [ Vce = Max. VN=Vcc & . " | = o015 | 025 | mA/
Outputs Open VIN = GND : .MHz
OEa=0OEs = GND or .
OEa=GND, OEs = VcC
One Input Toggling
50% Duty Cycle } :
lc Total Power Supply Current(®) vee = Max. VIN = Vcc - 4 — 147 | 40 | mA
Outputs Open VIN=GND
fi =10MHz
50% Duty Cycle )
OEa = OEs = GND or VIN=3.4V — 2.0 5.0
OEa=GND, OEs=Vcc | VIN=GND
One Bit Toggling SR L
vce = Max. VIN = Vo — | 32 |e508
Qutputs Open VIN = GND
=2.5MHz
50% Duty Cycle
OEa = OEB = GND or VIN = 3.4V — 52 14506
OE = GND, OEs = VCC |, VIN = GND 1
Eight Bits Toggling
NOTES: 2565 bl 06
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND. too- : :
4. This parameter is not directly testable, but is derived for use in Total Power Supply CaquIatlons
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested
6. Ic = IQUIESCENT + lINPUTS + IDYNAMIC :
Ic = fec + Alec DHNT + leen (for/2 + fiNi)
lec = Quiescent Current )
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)
DH = Duty Cycle for TTL Inputs High
NT = Number of TTL Inputs at DH
Iceo = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-| Reglster Devices)
fi = Input Frequency
Ni= Number of lnputs atfi
All currents are in milliamps and all frequencies are in megahertz .
6.10 5



IDT54/74FCT240/241/244T/AT/CT/DT, IDTS4/74FCT/540/541T/AT/CT

FAST CMOS OCTAL BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES
SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT240T
54/74FCT240T 54/74FCT240AT
Com'l. Mil. Com'l. Mil.
Symbol Parameter Condition{!) Min@ | Max. | Min@ | Max. | Min® | Max. |{ Minf® | Max. [unit
tPLH Propagation Delay CL = 50pF
1PHL DN to ON FL = 50002 1.5 8.0 15 9.0 1.5 4.8 1.5 5.1 ns
| output Enable Time 15 {100 15 | 105 15 | 62 | 15 | 65 | ns
tPHZ ]
tPLZ Output Disable Time 1.5 9.5 1.5 10.0 1.5 5.6 1.5 59 | ns
2565 tbl 07
54/74FCT240CT 54/74FCT240DT
Com'l. Mil. Com'l. Mil.
Symbol Parameter Condition(! Min® | Max. | min® | Max. | Min® | max. | Min® | Max. | Unit
tPLH Propagation Delay CL =50pF _ _
PHL DN 1o ON AL = 5000 1.5 4.3 1.5 47 1.5 3.6 ns
:Z’L‘ Output Enable Time 15 | 58 | 15 | 65 | 15 | 48 | — | — |ns
tPHZ )
Lz Output Disable Time 1.5 52 1.6 57 1.5 4.0 — — ns
2565tbl 08

SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT241T AND FCT244T

54/74FCT241T/244T 54/TAFCT241AT/244AT
Com'l. Mil. Com'l, Mil.

Symbol Parameter Condition(1) Min® | max. | Min® | max. | Min.® | max. | Min® | Max. |Unit
PP | Propagation Delay CL = S0pF 15 | 65 | 15 [ 70 | 15 | 48 | 15 | 51 [ns
tPHL DN to ON RL = 500Q .

::;:{ Output Enable Time 1.5 8.0 1.5 8.5 1.5 6.2 1.5 65 | ns
tPHZ ]

Lz Output Disable Time 1.5 7.0 1.5 7.5 1.5 5.6 1.5 59 | ns

2565 tbl 09
54/74FCT241CT/244CT 54/74FCT241DT/244DT
Com'l. M Com'l. Mil.

Symbol Parameter Condition(!) Min® | Max. [ Min@ | Max | Min® | Max. | Min®d | Max. |Unit
tPLH Propagation Delay CL = 50pF 15 4q 15 46 15 ag _ — | ne
tPHL DN to ON RL = 500Q
:E;f Output Enable Time 15 | 58 | 15 | 65 | 1.5 | 48 | — | — |ns
tPHZ . .
tpLz Output Disable Time 1.5 52 1.5 5.7 1.5 4.0 — — ns

NOTES: 2565 tbl 10

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
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IDT54/74FCT240/241/244T/AT/CT/DT, IDT54/74FCT/540/541T/AT/CT
FAST CMOS OCTAL BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT540T AND FCT541T

54/74FCT540T/541T | 54/74FCT540AT/541AT | 54/74FCT540CT/541CT
Com'l. Mil. Com'l. Mil. Com'l. Mil.
Symbol Parameter Condition(!) Min. @) Max. Mln.(z)l Max. [Min. ()] Max. |Mln.(2;I Max, [Min. @) Max. |Mln.(2;| Max. | Unit
LK Propagation Delay CL = 500F .
PHL DNto ON =0 15185115195]15|148]15]51]15]43}15]|4.7] ns
IDT54/74FCT540T RL = 5000
1PLH Propagation Delay
tPHL DNto ON 15180115]90|15]48|15151|15]41|15]46] ns
IDT54/74FCT541T
:zr Output Enable Time 1.5 |10.0] 1.5 | 105} 15| 62| 15]|65| 15|58} 15| 65| ns
tPHZ )
tpLz Output Disable Time 15195|15)100|15|56|165]|5658]|1565]52}15]|57 ]| ns
NOTES: 2565tbl 11

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
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FAST CMOS OCTAL

IDT54/74FCT245T/AT/CT/DT

o o

o o e o

Fastest CMOS logic family available
Std., A, C, and D speed grades with 3.8nstPD ". ..
Available in DIP SOIC, SSOP CERPACK and LCC

‘packages .
“True TTL input and: output compatlbmty .
— VOH = 3.3V (typ.) . .

— VoL = 0.3V (typ.)

loL = _64mA (commercial) and 48mA (mllnary)

CMOS power levels (2.5mW typical static)

Direction control and over-riding 3-state control

Product available in Radiation Tolerant and Radiation
Enhanced versions

BIDIRECTIONAL IDT54/74FCT640T/AT/CT
O o TRANSCEIVERS IDTS54/74FCT645T/AT/CT/DT
Integrated Device Technology, Inc. o
FEATURES: DESCRIPTION:

The IDT octal bidirectional transceivers are built using
advanced CEMOS™, a dual metal CMOS technology. The
IDT54/74FCT245T/AT/CT/DT, IDT54/74FCT640T/AT/CTand
IDT54/74FCT645T/AT/CT/DT are designedfor asynchronous

. two-way communication between data buses. The transmit/

receive (T/R) input determines the direction of data flow
through the bidirectional transceiver. Transmit (active HIGH)
enables data from A ports to Bports, and receive (active LOW)
from B ports to A ports. The output enable (OE) input, when
HIGH, disables both A and B ports by placmg them in HIGH Z
condition.

The IDT54/74FCT245T/AT/CT/DT and IDT54/74FCT645T/

+ Military product compliant to MIL-STD-883, Class Band = AT/CT/DT transceivers have non-inverting outputs. The
DESC listed IDT54/74FCT640T/AT/CT has inverting outputs.
+ Meets or exceeds JEDEC Standard 18 specifications
FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATIONS
TROr 200 Ve
TR ~%} ‘CB:II Ao []2 191 OE
_ A1 s 181 Bo
_ OE refes 201 vhH B
Ao Az s so20-2 16[1 B2
< 5 A4 Q8 S020-7* 15[1] B3
; a J' 0 As 7 & 141 B4
A1 re s E201 13% Bs
QL B A7 O o 12 Bse
[ ! GND [} 10 1 [ B
e o=
1 a B2 DIP/SOIC/SSOP/CERPACK
; TOP VIEW
As Ty ] *FCT245/645T/AT/CT/DTonly.
[ B3
mr
3l
As
. 8o
E [ B1
As ] Bo
‘ Bs B3
A7 B4
B7
2539 drw 01
FCT245T, 645T are non-inverting options.
FCT640T is the inverting option. 2639 diw 02
TOP VIEW
CEMOSisa rk of | d Device Technology, Inc.
FAST is a trademark of National Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992

©1992 Integrated Device Technology, Inc.

6.11

DSC-461172
1



IDT54/74FCT245/645T/AT/CT/DT, 640T/AT/CT
FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE®
Pin Names Description Inputs
OF Output Enabls Input (Active LOW) OE TR Outputs
T/R Transmit/Receive Input L L Bus B Data to Bus A{"
Aoc-A7 Side A Inputs or 3-State Outputs L H Bus A Data to Bus B("
Bo-B7 Side B Inputs or 3-State Outputs H X High Z State
2500 wios INOTES: 2539 106
1. 640 is inverting from input to output.
2. H=HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (T = +25°C, f = 1.0MHz
Symbol Rating Commercial { Military | Unit Symbol Parameter() |Conditions Typ. | Max. | Unit
v1erM@| Terminal Voltage |-0.5t0 +7.0 |~0.5t0 +7.0| V CIN _|Input Capacitance] VIN=0V | & 10 | pF
with Respect ' Cvo |VO Capacitance |Vour=0vV| 8 | 12 | pF
to GND NOTE: 2539 ol 02
(3 i - :
VTERM Tgrmlnal Voltage | -0.510 Voo 05tovec] V 1. This parameter is measured at characterization but not tested.
with Respect
to GND
TA Operating Oto+70 [-55t0+125) °C
Temperature
TBIAS Temperature -5510 +125 [-65t0+135] °C
Under Bias
TsTG Storage -55t0 +125 [-65t0 +150| °C
Temperature
PT Power Dissipation 0.5 0.5 w
louT DC Output Current 120 120 mA
NOTES: 2539 bl 01

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device, This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this speci-
fication is not implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability. No terminal voltage may
exceed Vce by +0.5V unless otherwise noted.

2. Inputs and Vcc terminals only.

3. Outputs and I/O terminals only.




IDT54/74FCT245/645T/AT/CT/DT, 640T/AT/CT

FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:

Commercial: TA = 0°C to +70°C, Vce = 5.0V £ 5%, Military: Ta = -55°C to +125°C, Vcc = 5.0V £ 10%

Symbol Parameter Test Conditions(" Min. | Typ.? | Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — |V
ViL Input LOW Level Guaranteed Logic LOW Level — —_ 0.8 \

N Input HIGH Current Vece = Max Except VO Pins — — 5 pA

Vi=27V /O Pins —_ — 15
L Input LOW Current Vee = Max Except VO Pins - — -5 HA
Vi= 0.5V /O Pins — —_ -15
1 Input HIGH Current Vce = Max., Vi= Vce (Max.) — — 20 pA
ViK Clamp Diode Voltage Vee = Min,, IN= —18mA — 0.7 -1.2 \'
los Short Circuit Current vce = Max.?, Vo = GND -60 | —120 | -225 | mA
Voi | Output HIGH Voltage Vece = Min. :IoH = ~6mA Mil. 24 | "33 - \Y
' o VIN= VIHor VIL . loH = -8mA Com’l.
o IoH = —12mA Mil. 2.0 3.0 —
lIoH = =15mA Com'l.
Vol Output LOW Voltage Vee = Min. loL = 48mA Mil. — 0.3 0.55 \
N VIN = VIH or ViL loL = 64mA Com’l.
VH Input Hysteresis — — . 200 - mV
Icc Quiescent Power Supply Vee = Max., VIN = Vcc or GND — 0.5 1.5 mA
Current
NOTES: 2539 tbl 03

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.




IDT54/74FCT245/645T/AT/CT/DT, 640T/AT/CT R o
FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions'V) Min. | Typ.® | Max. Unit
Alce .. Quiescent Power Supply Current | Vcc = Max. - 0.5 2.0 mA
TTL Inputs HIGH VIN = 3.4V
lccp Dynamic Power Supply Current® | Vee = Max. ViN = Vce - 015 | 025 | mA/
: i ' Outputs Open ViN=GND | MHz
OE =T/R = GND ;
One Input Toggling
: . 50% Duty Cycle
Ic | Total Power Supply Current® Vee = Max. VIN = Vce — 20 ‘| 4.0 mA
i : o Outputs Open ViN=GND : S
fi = 10MHz -
50% Duty Cycle VIN=3.4V - 23 5.0
OE =T/R=GND VIN = GND e
One Bit Toggling
Vee = Max. VIN = Vce - 35 | 658
Outputs Open VIN = GND
fi = 25MHz ;
50% Duty Cycle VIN = 3.4V — 55 | 14.506)
OE=T/R=GND VIN = GND
Eight Bits Toggling

NOTES: | 2539tbl04
For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the appllcable dewoe typs - B
Typical values are at Vcc = 5.0V, +25°C ambient.
Per TTL driven mpu! (VIN = 3.4V); all other inputs at Vcc or GND
This parameter is not directly testable, but s 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 = lQUIESCENT -+ lINPUTS + IDYNAMIC
Ic = Icc + Alcc DHNT + Icep (fcp/2 + fiNi)
lcc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (VIN 3. 4V)
DH = Duty Cycle for TTL Inputs High -
NT = Number of TTL Inputs at DH
leep = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
= Input Frequency
Ni = Number of Inputs atfi
All currents are in milliamps and all frequencies are in megahertz.

omawp




IDT54/74FCT245/645T/AT/CT/DT, 640T/AT/CT
FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT245T

54/74FCT245T 54/7AFCT245AT
: Com'l. " Mil. Com'l. Mil.
Symbol | - ._Paramet Conditions(! Min® | Max. | Min® | Max. | Min.® | Max. | Min.® | Max. | Unit
tPLH Propagation Delay - CL=50pF
1.5 7.0 15 7.5 1.5 4.6 15 4.9 ns
tPHL AtoB,Bto A
! RL = 50002
::zf ‘ g—g’t’:‘fgf‘ge Time 15 | o5 | 15 | 100 | 15 | 62 | 15 | &5 | ns
::*ZZ 8—‘;’::"3338"'9 Time 15 | 756 | 1.5 | 100 | 15 [ 50 | 15 | 60 | ns
:i zf %‘iﬂt”tz‘ fgfﬂg,“’“" 15 | 95 | 1.5 | 100 | 15 | 62 | 1.5 | 65 | ns
::’:zz it Disaple Time 15 | 75 | 15 | 100 | 15 | 50 | 15 | 60 | ns
2534 tbl 07
54/74FCT245CT 54/74FCT245DT
Com'l. Mil. Com'l. Mil.
Symbol Par Conditions(" Minf | Max. | Min® | Max. | Min.® | Max. | Min.® | Max. | Unit
tPLH Propagation Delay CL=50pF ) _
tPHL AtoB, Bto A AL = 5000 1.5 4.1 1.5 4.5 1.5 3.8 ns
::;:_.‘ —ggf:tAE:ragle Time 1.5 58 1.5 6.2 15 5.0 — —_ ns
oz | G e Time 15 | 48 | 15 [ 52 | 15 |43 | — | — |ns
tPzH Output Enable Time
i) T/ﬁﬁo Aor B0 15 | 58 | 15 | 62 | 15 | 50 | — | — [ns
tPHZ Output Disable Time
wr | TR0 AorB® 15 | 48 | 15 | 52 [ 15 | 43 | — | — |ns
2534 1bl 08
SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT640T
54/74FCT640T 54/74FCT640AT 54/74FCT640CT
Com’l. Mil. Com’l. Mil. Com’l. Mil.

Symbol Parameter Conditions(" [Min.@ | Max. [Min.P [ Max. [Min 12| max. |[Min.? [ Max.| Min.D | Max. | Min.?? [ max. | Unit
tPLH | Propagation Delay CL=50pF 20 (70 20 |80 (15 |50 15 |53 1.5 |4.4 1.6 (4.7 ns
tPHL jAtoB,BtoA RL = 500Q
trzH | Output Enable Time 20 |[130| 2.0 |160]| 15 |62 15 (65| 1.5 |5.8 1.5 16.2 ns
tpzL |OEtoAorB
tHz  [Output Disable Time 2.0 |100} 2.0 [120]| 15 |50] 15 [60]| 15 |48 | 15 |52 | ns
Lz JOEtoAorB
tPzH  |Output Enable Time 2.0 |13.0] 20 |160]| 15 |62 | 15 65| 1.5 |58 1.5 16.2 ns
tzL |T/Rto AorB®
tPHz | Output Disable Time 2.0 [100| 2.0 |120| 15 |50 | 15 |6.0]| 1.5 |48 15 (5.2 ns
trz [T/RtoAorB®

NOTES: 2534 1bl09

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. This parameter is guaranteed but not tested.
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IDT54/74FCT245/645T/AT/CT/DT, 640T/AT/CT I : ! ' . '
FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT645T

54/74FCT645T 54/74FCTG45AT

Com'l. Mil. Com'l. Mil. }
Symbol P. tor Conditions) | Min.® | Max. | Min® | Max. | MIn.® | Max. | Min.® | Max. | Unit
tPLH Propagation Delay - CL=50 pF e
tPHL At0B,BtoA AL - 2000 1.5 9.5 1.5 110 ]| 1.5 4.6 1.5 ’4.9 ns
tPzZH Output Enable Time ' : . .
7L OE1to AorB 1.5 11.0 [ 1.5 120 | 1.5 6.2 1.5 6.5 | ns

- tPHZ Output Disable Time ‘ 1y

Lz OEto AorB 1.5 120 | 1.5 130 | 1.5 5.0 1.5 6.0 | ns
tPZH Output Enable Time :
tpzL TRt AorB® 1.5 110 | 1.5 120 | 1.5 6.2 1.5 6.5 ns
tPHZ Output Disable Time ) , ‘
tPLz TR 1o Aor 8O 1.5 120 | 1.5 130 | 15 | 5.0 1.5 | 6.0 | ns

2534 thi11

54/74FCT645CT 54/74FCT645DT
. Com'l. Ml Com'l. ML
Symbol Parameter Conditions!) | Min.? | Max. | Min? | Max. | Min.® | Max. | Min.® | Max. | Unit
tPLH Propagation Delay CL =50 pF _ — y
APHL AtoB,BtoA ~ RL< 5000 15 4.1 1.5 45 1.5 ’ 3.8 - ns
tPzH Output Enable Time ) . : :
tPzL OEto AorB 1.5 5.8 1.5 6.2 1.5 5.0 — —_ ns
tPHZ Output Disable Time )
tPLZ OEto Aor B ‘ 1.5 48 1.5 5.2 1.5 43 - | ns
tPzH Output Enable Time ) . :
P21 T/Bto A or B® ‘ 1.5 58 15 6.2 1.5 5.0 —_ — ns
tPHZ Output Disable Time ‘ o . . : _ _
vz | TR0 AorBO : 15 | 48 | 15[ 52 | 15 | 43 | ns
NOTES: i ‘ : : : S 2534 tol 12

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays
3. This parameter is guaranteed but not tested.
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FAST CMOS IDT54/74/FCT273T

OCTAL D FLIP-FLOP IDT54/74FCT273AT
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
» |DT54/74FCT273T equivalent to FAST™speed The IDT54/74FCT273T/AT/CT are octal D flip-flops built
» |IDT54/74FCT273AT 45% faster than FAST using advanced CEMOS™, a dual metal CMOS technology.
. IDT54/74FCT273CT 55% faster than FAST The IDT54/74FCT273T/AT/CT have eight edge-triggered
+ Equivalent to FAST output drive over full temperature D-type flip-flops with individual D inputs and O outputs. The
and voltage supply extremes common buffered Clock (QP) and Master Reset (MR) inputs
+ loL = 48mA (commercial) and 32mA (military) load and reset (clear) all flip-flops simuitaneously.
« CMOS power levels (1mW typ. static) The register is fully edge-triggered. The state of each D

input, one set-up time before the LOW-to-HIGH clock

* True TTL input and output levels transition, is transferred to the corresponding flip-flop’'s O

« Substantially lower input current levels than FAST

output. -
(SwA max.) _ Al outputs will be forced LOW independently of Clock or
* Octal D flip-flop with Master Reset : Data inputs by a LOW voltage level on the MR input. The
+ JEDEC standard pinout for DIP and LCC device is useful for applications where the true output only is
+ Product available in Radiation Tolerant and Radiation required and the Clock and Master Reset are common to all
Enhanced versions storage elements.
» Military product compliant to MIL-STD-883, Class B
FUNCTIONAL BLOCK DIAGRAM
Do D1 D2 D3 D4 Ds De D7
L U R S Y N I A [
I-DQLDQLDQI-DQ D Q DQI—DQ D Q
bCP D CP DCP DCP D CP D CP CP CP
RD Rp Ro Rp Rp RD RD RD
> I’I TI l’l TI Tl l’l I’IT
Qo O1 02 O3 04 Os Os (o4
2568 cnv® 03
PIN CONFIGURATIONS
Vee
Or
D7
De
Os
Os
Ds
D4
O4
CP
2568 onv* 01 8283 [a 2568 onv* 02
DIP/SOIC/CERPACK ©
TOP VIEW Lcc
CEMOSisa of | d Devics T Inc. TOP VIEW
FAST is a trademark of National Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992

©1992 Integrated Device Technology, Inc. 6.12 DSC-420972
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IDT54/74FCT273T/AT/CT FAST CMOS
OCTAL D FLIP-FLOP WITH MASTER RESET

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE("
Pin Names Description Inputs Outputs
DN Data Inputs Operating Mode MR cp DN ON
MR Master Reset (Active LOW) Reset (Clear) L X L
CP Clock Pulse Input (Active Rising Edge) Load "1" T h H
ON Data Outputs Load "0" H T 1 L
256810105 NATE: 2568 tbl 06
1. H = HIGH voltage level steady state
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock
transition
L = LOW voltage level steady state
| = LOW voltage level one set-up time prior to the LOW-to-HIGH clock
transition
X = Don't Care
T = LOW-to-HIGH Clock Transition
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (T = +25°C, f = 1.0MHz)
Symbol Rating Commercial| Military |Unit] | symbol | Parameter(! | Conditions | Typ. | Max. | Unit
VTeRM( [ Terminal Voltage [ ~0.5t0+7.0 | -0.5t10+7.0 [ V CiN Input VIN =0V 6 10 | pF
glrt\lhDHespect to Capacitance
vTeRM@ | Terminal Voltage | -0.5to Vec | -0.5to Vee | V Cour gutp@t Vour =0V 8 12 1 pF
with Respect to apacitance
GND NOTE: 2568 tol 02
TA Operating 010 +70 _551t0+125 | °C 1. This parameter is measured at characterization but not tested.
Temperature
TslAS Temperature -55t0 +125 [ -65t0 +135 | °C
Under Bias
TsTa Storage -55t0 +125 | —-65t0 +150 | °C
Temperature
PT Power Dissipation 05 05 w
lout DC OQutput 120 120 mA
Current
NOTES: 256810101

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability. No terminal voitage
may exceed Vcc by +0.5V unless otherwise noted.

2. Inputs and Vcc terminals only.

3. Outputs and 1/0 terminals only.
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IDT54/74FCT273T/AT/CT FAST CMOS

OCTAL D FLIP-FLOP WITH MASTER RESET

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:

Commercial: TA =

0°C to +70°C, Vcc = 5. OV + 5%; Military: TA = ~55°C to+125°C, Vcc= 5.0V + 10%

Symbol Parameter Test Conditions(! Min. Typ (2| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level . 20 | — | — \
ViL " Input LOW Level ‘Guaranteed Logic LOW Level — —_ 0.8 \'
11H Input HIGH Current Vee = Max. - Vi=2.7V — — 5 HA
L Input LOW Current Vce = Max. Vi=0.5V — — -5 pA
1] Input HIGH Current Vce = Max., Vi= Vee (Max.) — -_ 20 nA
VIK Clamp Diode Voltage Voo = Min., IN=-=18mA — 07 | 1.2 \
los Short Circuit Current - Vee = Max.®), Vo=GN —60 | —120 | -225 | mA
VoH Output HIGH Voltage Vee = Min. IoH = -6mA MIL. 24 3.3 - \

VIN = ViH or ViL IoH = -8mA COMLL.
IoH = =12mA MIL. 20 | 30 | — v
IoH =—-15mA COM'L. - ! .
VoL . Output LOW‘Voltage -Vee = Min. loL = 32mA MIL. — 0.3 0.5 \
. ) . VIN = ViH or ViL loL = 48mA COM'L.
VH Input Hysteresis — i - 200 - mV
lcc Qmescent Power Supply Current | Vcc = Max. — 0.2 1.5 mA
VIN = GND or Vcc
NOTES: 2568 thl 03

1. For conditions shown as Max. or Min.; use appropriate value spec:f ied under Electrical Characteristics for the applicable device type.

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.

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




IDT54/74FCT273T/AT/CT FAST CMOS

OCTAL D FLIP-FLOP WITH MASTER RESET

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(" Min. |Typ.?@| Max. | Unit
Quiescent Power Supply Current | Vcc = Max.
Alcc — § R
TTL Inputs HIGH Vin = 3.4V0) 05 | 20 | mA
Icco Dynamic Power Supply Vce = Max. ViN = Vce — 015 | 025 | mA/
Current(4) Outputs Open VIN = GND MHz
MR = Vcc
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current(®) Vce = Max. VIN =Vce — 1.7 4.0 mA
Qutputs Open VIN = GND
fcp= 10MHz
50% Duty Cycle
MR = Vcc VIN =3.4V — 2.2 6.0
One Bit Toggling VIN = GND
atfi=5MHz
50% Duty Cycle
Vce = Max. VIN = Vce - 40 | 7.89
Outputs Open VIN = GND
fcp= 10MHz
50% Duty Cycle
MR = Vce VIN = 3.4V — 6.2 |[16.86)
Eight Bits Toggling VIN = GND
atfi=25MHz
50% Duty Cycle
NOTES: 2568 1ol 07
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
6. Ic = IQUIESCENT + lINPUTS + [DYNAMIC
lc = lcc + Alce DHNT + leep (fop/2 + fiNi)
lce = Quiescent Current
Alce = Power Supply Current for a TTL High Input (Vin = 3.4V)
DH = Duty Cycle for TTL Inputs High
NT = Number of TTL Inputs at DH
lceb = 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
Ni = Number of Inputs at fi
All currents are in milliamps and all frequencies are in megahertz.
6.12 4



IDT54/74FCT273T/AT/CT FAST CMOS
OCTAL D FLIP-FLOP WITH MASTER RESET MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FCT273T | IDT54/74FCT273AT | IDT54/74FCT273CT
: Com'l. | Ml Com'l. Mil. Com'l. Mil.
Symbol . __Parameter Condition |min| Max. [Min®| Max. [Min.®| Max. |Min.@| Max. |Min.®| Max. |Min.®| max. | Unit
tPLH | Propagation Delay CL=50pF " | 50 |13.0| 2.0 {15.0] 20| 72| 20| 83| 20| 58] 20| 65 ns
tPHL - |CP to ON AL = 5000
tPHL | Propagation Delay
N iy 20 |130[ 20 |150{ 20 (72| 20|83 |20 |61]|20]|68 | ns
su - |Setup Time HIGH or LOW - 30| —|as| =l20] =20 —|20] —|20] — | ns
Dh1o CP
tH ‘ Hold Time HIGH or LOW DN 20l =120l =115l =115 —!l4s5| —|15] — 1 ns
- |to CP
tw | CP Pulse Width HIGH or ' '
|ow HIGH 70| —|70| —|60] — |60} —|60| —]60]| =] ns
ulse Width LOW
W [MRP 70| — |70 — 60| —|60| —|60| —|60] =] ns
tRew + fRecovery Time 40| = |50 —]20] —|25| —|20] —]25} — | ns
< |to CP
NOTES: . ) . ) 2568 th108

1. See test circuit and waveforms. |
2, Minimum limits are guaranteed but not tested on Propagation Delays.

i
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FAST CMOS " IDT54/74FCT299T
8-INPUT UNIVERSAL IDT54/74FCT299AT
SHIFT REGISTER . |IDT54/74FCT299CT
Integrated Device Technology, Inc. ‘ ’ .
FEATURES: " DESCRIPTION: ,
« IDT54/74FCT299T equivalent to FAST™ speed The IDT54/74FCT299T and IDT54/74FCT298AT/CT are
« IDT54/74FCT299AT 25% faster than FAST built using advanced CEMOS™, a dual-metal CMOS technol-
+ IDT54/74FCT299CT 35% faster than FAST ogy. The IDT54/74FCT299T and IDT54/74FCT299AT/CT
+ Equivalent to FAST output drive over full temperature are 8-input universal shift/storage registers with 3-state out-
and voltage supply extremes puts. Four modes of operation are possible: hold (store), shift
+ loL = 48mA (commercial) and 32mA (military) left, shift right and load data. The parallelload inputs and flip-
» CMOS power levels (1mW typ. static) flop outputs are multiplexed to reduce the total number of
» TTL input and output level compatible package pins. Additional outputs are provided for flip-flops Qo
+ Substantially lower input current levels than FAST and Q7 to allow easy serial cascading. A separate active LOW
(5pA max.) Master Reset is used to reset the register.

8-input universal shift register

JEDEC standard pinout for DIP and LCC

Product available in Radiation Tolerant and Radiation
Enhanced versions ) '
Military product compliant to MIL-STD-883, Class B

FUNCTIONAL BLOCK DIAGRAM

0

81 S
DS7
i) 1. 1 1 T H— [ T N
oso—F L b L bl AL bl L bt L bl bl
S R I S [ S s i
' dco O Cp oo D Cr ﬁCnDCP o 2 Cel|||dco D Cr co 2 Cef|||dco-B P co D Cr
o] Q Q [¢] Q Q Q Q
Qo—) . | 1 1 1 )| i S | U ar
OE
a;‘;:ﬁ} I
100 [7/e]] 02 /O3 V04 ) v0s’ VOs "vor ‘
2632drw 01 )
CEMOSisa of Integrated Device Technok Inc.
FASTisa of National d Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992

©1992 Integrated Device Technology, Inc. 6.13 DSC-4208/3
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IDT54/74FCT299T/AT/CT
FAST CMOS 8-INPUT UNIVERSAL SHIFT REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

U/
_So If 1 20 [ Vee
OE1[] 2 193 81
OE20]3 538'} 18 [J DS7
1106 [] 4 3020'_2 173 Q7
/04 O] 5 & 16 [1 1/O7
02006 E20-1 15[] 1/Os
/00 O 7 14 1 /O3
Qo []s 1317 101,
MR .C} o 121 CP
GND [ 10 11 [J DSe
DIP/SOIC/CERPACK LCC 2532 drw 02
TOP VIEW TOP VIEW
PIN DESCRIPTION FUNCTION TABLE("
Pin Names Description Inputs
CP Clock Pulse Input (Active Edge Rising) MR S1 S0 CP Response
DSo Serial Data Input for Right Shift L X X X | Asynchronous Reset Qo—Q7 = LOW
DS7 Serial Data Input for Left Shift H H H T |Parallel Load; ¥On — Qn
So, St Mode Select Inputs H L H T | Shift Right; DSo — Qo, Qo — Q1 etc.
MR Asynchronous Master Reset Input (Active LOW) H H L T | Shift Left; DS7 — Q7, Q7— Qs, etc.
OE+1, OE2 | 3-State Output Enable Inputs (Active LOW) H L L X |Hold
I/O0-1/07 | Parallel Data Inputs or 3-State Parallel Outputs NOTE 2632 101 02
: 1. H = HIGH Voltage Level
Oo, 07 _ | Serial Outputs L = LOW Voltage Level
26321tbl 01 X = Don't Care
T = LOW-to-HIGH clock tranisition
ABSOLUTE MAXIMUM RATINGS" CAPACITANCE (Ta = +25°C, f = 1.0MHz)
Symbol Rating Commerclal | Military |Unit | [Symbol Parameterl) | Conditions | Typ.| Max. | Unit
VTERM® T.e:lm};nal Voltage | —-0.5t0 +7.0 [-0.5t0+7.0 | V CIN Input Capacitance | VIN = 0V 6 10 | pF
N Cio | VO Capacitance | Vour=ov | 8 | 12 | pF
vrerm® | Terminal Voltage | -0.5to Vec |-0.5toVoc | v | NOTE: : 2632161 04
with Respect 1. This parameter is guaranteed by characterization data and not tested.
to GND
TA Operating Oto+70 [-65t0+125| °C
Temperature
TBlAS Temperature -55t0 +125 [-651t0+135] °C
Under Bias
TsTG Storage -55t0 +125 |-65t0 +150 | °C
Temperature
PT Power Dissipation 0.5 0.5 w
lout DC Output Current 120 120 mA
NOTES: 263216103

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. Thisis a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this speci-
fication is notimplied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability. No terminal voltage may

exceed Vce by +0.5 unless otherwise noted.

@wn

. Inputs and Vce terminals.
. Outputs and /O terminals.




IDT54/74FCT299T/AT/CT
FAST CMOS 8-INPUT UNIVERSAL SHIFT REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Condmons Apply Unless Otherwise Specified:

Commercial: =0°C to +70°C, Vcce = 5.0V + 5%; Military: TA = -55°C to +125°C, Vce = 5. OV +10%
Symbol Parameter Test Conditions(" Min. | Typ.® | Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — \
ViL Input LOW Level Guaranteed Logic LOW Level —_ —_ 0.8 \
lH Input HIGH Current Vee = Max., VI=2.7V Except /O Pins — — 5 pA
I/0 Pins — — 15
L Input LOW Current Vece = Max., Vi= 0.5V Except /O Pins — — -5 HA
/O Pins —_ - -15
"ll Input HIGH Current Ve = Max., Vi = Vee (Max.) — — 20 pA
VIK Clamp Diode Voltage Vee = Min., IN = —18mA — 207 | 112 | Vv
los Short Circuit Current Voo = Max.,® Vo = GND —60 -120 | 225 | mA
VoH Output HIGH Voltage Vee = Min. loH = —-6mA MIL. 2.4 3.3 - v
VIN=VIHor ViL loH = -8mA COM'L.
loH ==12mA MIL. 2.0 3.0 — \Y
loH="—15mA COM'L.
VoL Output LOW Voltage Vece = Min. loL = 32mA MIL. —_ 0.3 0.5 v
VIN =ViHor VIL loL = 48mA COM'L.
VH Input Hysteresis ) —_ - 200 — mv
lcc Quiescent Power Vece = Max. — 0.2 1.5 mA
Supply Current VIN = GND or Vcc
NOTES: . 2632 b1 05
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Notmore than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
6.13 3



IDT54/74FCT298T/AT/CT

FAST CMOS 8-INPUT UNIVERSAL SHIFT REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol

Parameter

Test Conditions("

Min.

Typ.(z)

Max.

Unit

Alcc

Quiescent Power Supply
Current TTL Inputs HIGH

Vee = Max.
VIN = 3.4V

0.5

2.0

mA

lccp

Dynamic Power Supply

Current®

Vee = Max. VIN = Vcec
Outputs Open VIN = GND
OE1 = OE2 = GND
MR = Vce
So=S1=Vce

DSo = DS1=GND
One Input Toggling

50% Duty Cycle

0.15

0.25

mA/MHz

Total Power Supply
Current®

Vee = Max. VIN = Vce
Outputs Open VIN = GND
fcp = 10MHz

50% Duty Cycle
OEt = OE2 = GND
MR = Vce

1.7

4.0

So=S1=Vcc
DSo = DS7 = GND VIN =3.4V
One Bit Toggling VIN =GND
at fi = 5MHz

50% Duty Cycle

2.2

6.0

Vee = Max. VIN = Vcec
Outputs Open VIN = GND
fcp = 10MHz

50% Duty Cycle
O_E1 = 0E2 =GND
MR = Vcc

4.0

7.8

So=81=Vcec
DSo = DS7 = GND VIN = 3.4V
Eight Bits Toggling VIN = GND
at fi = 2.5MHz

50% Duty Cycle

6.2

16.8®

mA

NOTES:

onrwWP =

Per TTL driven input (VN = 3.4V); all other inputs at Vcc or GND.

Icc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH
Icco = Dynamic Current Caused by an Output Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency

Ni = Number of Inputs at fi
All currents are in milliamps and all frequencies are in megahertz.

. This parameter is not directly testable, butis 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 = IQUIESCENT + lINPUTS + IDYNAMIC

lc = Icc + Alcc DHNT + lcco (fep/2 + fiNi)

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.

26321b106
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IDT54/74FCT299T/AT/CT
FAST CMOS 8-INPUT UNIVERSAL SHIFT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FCT299T IDT54/74FCT299AT IDT54/74FCT299CT
Com’l. Mil. Com’l. Mil. Com’l. Mil.
Symbol Parameter Condition"| Min.®| Max. |Min.?| Max. [ Min.®} Max.| Min.®| Max. | Min.®)| Max.|Min®| Max.| Unit
tPLH Propagation Delay |CL = 50pF 20 |10.0} 2.0 |140} 20| 72| 20| 95| 20| &65] 20| 75| ns
tPHL CP to Qoor Q7 RL = 500Q
tPLH Propagation Delay ' 20 120 2.0 |120] 20| 72| 20| 95| 20| 65| 20 75| ns
tPHL CP to l/On
tPHL Propagation Delay 2.0 |100| 20 [(105] 20| 72| 20 { 95| 20| 65| 20| 75| ns
MR to Qo or Q7
tPHL Propagation Delay 20 [150]| 20 [150| 20 | 87| 20 |115] 20 | 65| 20| 75| ns
MR to I/On )
tPzH Output Enable Time 15 1110} 15 (150} 15| 65| 15| 75| 15| 65| 15| 75] ns
tPzL OEnto I/On
tPHZ Output Disable Time 15 (70| 15| 90| 15| 60} 15| 65 1.5 6.0 15] 65| ns
tPLZ OEnto I/On
tsu Set-up Time HIGH 75 —|75| —| 35| —| 40] — | 85} —| 40| — | ns
or LOW
S0 or St1to CP
tsu Set-up Time HIGH 55 —| 55| —| 40| —| 45| — |- 40| —| 45| —| ns
or LOW 1/On,
DSo or DS7 to CP
tH Hold Time HIGH 10| —| 10| —} 10} — | 10} — 10| —{| 10| —{ ns
or LOW
S0 or S1to CP
tH Hold Time HIGH 15| —| 15| —| 15| —1 15| — 16| —| 15| —| ns
or LOW |/On,
DSo0 or DS7 to CP
w CP Pulse Width 70| —| 70| — ]| 50| —] 60| — 5.0 —| 60 —| ns
HIGH or LOW
w MR Pulse Width 70| —| 70| —| 50| —|60| — ] 50] —| 60| —| ns
LOW
tREM | Recovery Time 70| — ] 70| —| 50| — ]| 60| — 5.0 —| 60| —| ns
NOTES: 2619 bt 07

1. See test circuit and waveforms.
2. Minimum units are guaranteed but not tested on Propagation Delays.




FAST CMOS OCTAL ' IDT54/74FCT373T/AT/CT/DT

TRANSPARENT LATCHES IDT54/74FCT533T/AT/CT
. IDT54/74FCT573T/AT/CT/DT

Integrated Device Technology, Inc.

.FEATURES .. DESCRIPTION:
Fastest CMOS logic family avallable The IDT54/74FCT373T/AT/CT/DT,|DT54/74FCT533T/AT/
« "Std., A, C, and D speed grades with 3.8ns tPD CT and IDT54/74FCT573T/AT/CT/DT are octal transparent
+ Available in DIP, SOIC SSOP CERPACK and LCC latches built using advanced CEMOS™, a dual metal CMOS
packages: technology. These octal latches have 3-state outputs and are
» True TTL input and output compatibility ) . intended for bus oriented applications. The flip-flops appear
.— VoH = 3.3V (typ.) - transparent to the data when Latch Enable (LE) is HIGH.
— VoL =0.3V (typ.) When LE is LOW, the data that meets the set-up time is
* loL = 48mA (commercial} and 32mA (military) . latched. Data appears on the bus when the Output Enable
» CMOS power levels (1ImW typ. static) ' (OE) is LOW. When OE is HIGH, the bus output isinthe hlgh-
« Octal transparent latch with 3-state output control impedance state.

Product available in Radiation Tolerant and Radiation En-
~ hanced versions
+ Military product compliant to MIL-STD-883, Class B

F"UNCTIONAL BLOCK DIAGRAM IDT54/74FCT373T AND IDT54/74FCT573T
‘ Do D1 D2 D3 D4 ' Ds Ds D7
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FUNCTIO’NAL BLOCK DIAGRAM IDT54/74FCT533T
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2564 env® 02
CEMOS is a trad rk of Integ Device T , Inc.
FAST is of National i Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992

©1992 Ime;rated Device Techhology, Inc. ' 6.14 ’ : ’ DSC-4216/2
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IDT54/74FCT373T/AT/CT/DT, §33T/AT/CT, 573T/AT/CT/DT
FAST CMOS OCTAL TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

IDT54/74FCT373T »
I e
EC1 20 |7 Vee
0o []2 19 [ o7
Do [}3 P20-1 18 [] D7
D1[]4 paogq 17 21 De
O1 []5 S020-2 16 [] Os
02[s 3020'7 15 [ 0s
D2 []7 pgppq 14[Ds
D38 13 [] Da
O3 []9 12 ] O4
GND [ 10 1] LE
DIP/SOIC/SSOP/CERPACK
TOP VIEW
IDT54/74FCT573T
OE vee
Do Oo
D1 O1
D2 02
Da O3
Da O4
Ds Os
Ds Os
D7 O7
GND LE
DIP/SOIC/SSOP/CERPACK
TOP VIEW
IDT54/74FCT533T
OE[1 ] Vec
Go[2 ] Or
Do 3 1 D7
D1 4 ] De
01 s ] Os
02 6 105
D2 7 ] Ds
D3 8 1 D4
Os[]9 mpen
GND 10 Pj LE
DIP/SOIC/CERPACK
TOP VIEW

2564 cnv* 03

2564 cnv* 05

2564 cnv* 07

INDEX

INDEX
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IDT54/74FCT373T/AT/CT/DT, 533T/AT/CT, 573T/AT/ICT/DT
FAST CMOS OCTAL TRANSPARENT LATCHES '

MILITARY AND COMMERCIAL TEMPERATURE RANGES

FUNCTION TABLE (FCT533)("

FUNCTION TABLE (FCT373 and FCT573)(")

Inputs _ Outputs Inputs _ Outputs

Dn LE OE ON DN LE OE ON

H .H L L H H L H

L H L H L H L L

X X H Y4 X X H Y4
NOTE: . 2564ios  NOTE: : 2564 tbl 06
1. H = HIGH Voltage Level 1. H = HIGH Voltage Level

L = LOW Voltage Level .

L = LOW Voltage Level

X = Don’'t Care

Z = High Impedance

DEFINITION OF FUNCTIONAL TERMS

Pin Names Description
DN Data Inputs
LE Latch Enable Input (Active HIGH)
OE Output Enable Input (Active LOW)
ON 3-State Outputs
ON

Complementary 3-State Outputs

Lo

2564 tbll 07

X = Don't Care

Z = High Impedance
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IDT54/74FCT373T/AT/CT/DT, 533T/AT/CT, 573T/AT/CT/DT

FAST CMOS OCTAL TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATUHE RANGES

ABSOLUTE MAXIMUM RATINGS("

CAPACITANCE (TA = +25°C, f = 1.0MHz) -

Symbol Rating Commercial Military | Unit Symbol | Parameter(! | “Conditions | Typ. { Max. | Unit
VTerM(@ | Terminal Voltage | -0.5t0+7.0 | -05t0+7.0| V CIN  "|Input VIN =0V 6 10 | pF
wi’t\? Respect to - Capacitance . :
G D. - Cout Output “Vour=0V | 8 .| 12 | pF
VTerM® | Terminal Voltage | ~0.5to Vec | —05tovee | v ' Capacitance :
) with Respect to
GND : NOTE: 2564 16102
Ta Operating "0to +70 5510 +125 | °C 1. Tﬁls parameter is measured at characterization but not tested.
Temperature
TaIAS Temperature -551t0+125 | -65t0 +135 | °C
Under Bias
TsTG Storage -5510 +125 | -65t0 +150 | °C
Temperature
PT Power Dissipation 0.5 0.5 w
lout DC Output 120 120 mA
Current ' '
NOTES: 2564 tbl 01
1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affectreliability. No terminal voltage
may exceed Vcc by +0.5V unless otherwise noted.
2. Input and Vce terminals only.
3. Outputs and I/O terminals only. '
DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE"
Following Conditions Apply Unless Otherwise Specified: ‘
Commercial: TA = 0°C to +70°C, VG = 5.0V + 5%; Military: TA = -55°C to +125°C, Vce = 5.0V # 10%
Symbol Parameter Test Conditlons(! Min. '|Typ®@ | Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level .20 .| - )
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 Vv
IiH Input HIGH Current Vce = Max, VI=27V — — 51 pA
liL Input LOW Current Vec = Max. Vi=0.5V — — . |.-5 pHA
lozn High Impedance Output Current Vece = Max. Vo=27V — — 10 HA
lozL Vo =05V —_ - -10
] Input HIGH Current Vce = Max., Vi = Vcc (Max.) s - 20 HA
VIK Clamp Diode Voltage Vee = Min., IN=~18mA — 07 | —1.2 v
los Short Circuit Current Vee = Max.®), Vo= GND —60 | =120 | —225 | mA
VoH Output HIGH Voltage Vee = Min. loH =—6mA MIL. 24 33 —_ \
VIN=VIHor ViL loH = —-8mA COM'L.
lon =—=12mA MIL. 2.0 3.0 - \
IoH =—15mA COM'L.
VoL Output LOW Voltage Vece = Min. loL =32mA MIL. —_ 03 0.5 v
VIN = VIH or VIL loL = 48mA COM'L.
VH Input Hysteresis — = 200 — mV
Icc Quiescent Power Supply Current | Vcc = Max. — 02 15 mA
VIN = GND or VcC
NOTES: 256416103
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
6.14 4




IDT54/74FCT373T/AT/CT/DT, 533T/AT/CT, S73T/AT/CT/DT

FAST CMOS OCTAL TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Test Conditions(!) Min. |Typ.2| Max. | Unit
Quiescent Power Supply Current | Vcc = Max.
AleC | 7L inputs HIGH i Vin = 3.4V0) — [ 05 [20 ] m
lccp Dynamic Power Supply Vece = Max. VIN = Vce —_ 0.15 | 025 | mA/
Current(®) Outputs Open VIN = GND MHz
OE=GND
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current(®) Vce = Max. VIN = Voe — 1.7 40 | mA
Qutputs Open VIN = GND
fi = 10MHz
50% Duty Cycle VIN = 3.4V — 20 5.0
OE =GND VIN = GND
LE = Vcec
One Bit Toggling :
Voe = Max. VIN = Vce — 3.2 | 656
Outputs Open VIN = GND
fi = 2.6MHz
50% Duty Cycle VIN = 3.4V — 52 |14.50)
OE=GND VIN = GND
LE = Vce
Eight Bits Toggling
NOTES: 2564 16104
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vo = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
6. Ic = |QUIESCENT + lINPUTS + IDYNAMIC
Ic = Icc + Alcc DHNT + iccp. (fep/2 + fiNi)
lcc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)
DH = Duty Cycle for TTL Inputs High ’
NT = Number of TTL Inputs at DH
Icco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clack Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
Ni = Number of Inputs at fi
All currents are in milliamps and all frequencies are in megahertz.
6.14 5



IDT54/74FCT373T/AT/CT/DT, 533T/AT/CT, 573T/AT/CT/DT ’ ; o S
FAST CMOS OCTAL TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT373T AND FCT573T" L

FCT373T/573T FCT373AT/573AT
Com'l. M. Com'l. Mil. :
“Symbol Parameter I Conditions(" Min® | max. | min® | max. | min® | max. | min® | wmax. [unit|
tPLH ion Del = . R R
g ;:’f:%a,:"’” elay S'L' :gg; 15 | 80 | 15 [ 85 | 15 | 52 | 15 | 56 |ns
tPLH | P tion Del . B o
oL L;‘:agilm elay 20 | 130 | 20 | 150] 20 | 85 | 20 | 98 | ns
tPZH Output Enable Ti B
ol put Enable Time 15 | 120 15 | 135 15 | 65 | 1.5 | 75 | ns
::rzz | Output Disable Time 15 ['75 | 15 | 100 15| 55 | 15 ] 65 | ns
tsu Set-up Time HIGH . B
or LOW. DN toLE. 20 | — 20} — |20 | — [20 — [ns
tH Hold Time HIGH . S
o LOW, DN to LE 15| — 15| — 15 ] — 15| — [ns
tw dth ; i P
L Pulse W 60 |'— |60 | — [s50 | — [60 | — |ns
: 25641tbl03
FCT373CT/573CT FCT373DT/573DT
Com'l. Mil. Coml. Mil.
Symbol Parameter Conditions!! Minf? | Max. | Min® | Max. | Min® | Max. | Min® | Max. | Unit
tPLH Propagation Delay CL = 50pF
hL Di o ON AL - 5000 15 | 42 | 15 | 51 | 1.5 | 38 ns
:;;’: fg&ag‘:m" Delay 20 | 55 | 20 | 80| 20| 40| — | — |ns
:z[’ Output Enable Time 15 | 55 | 15 | 63 | 15 | 48 | — | — |ns
::rzz Output Disable Time 15 { 50 | 15 | 59 | 15 |40 | — | — |ns
tsu Set-up Time HIGH
or LOW. DRio LE 2.0 2.0 1.5 _ ns
tH Hold Time HIGH
or LOW, DN o LE 15| — (15 — 10 —= | = — |ns
w L P 50 | — 6o | — a0 | —| = | = [nms
NOTES: 256416109

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. This parameter is guaranteed but not tested.
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IDT54/74FCT373T/AT/CT/DT, 533T/AT/CT, 573T/AT/CT/DT

FAST CMOS OCTAL TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES
SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT533T
FCT533T FCT533AT FCT533CT
Com'l. Mil. Com'l. Mil. Com'l. Mil.

Symbol Parameter Conditions(!) | Min.??) | Max. | Min. { Max. | Min.(2)| Max. | Min.(?) | Max. | Min.® | Max. | Min.2) | Max. | Unit
tPLH Propagation Delay | CL = 50pF
tPHL DN to ON . AL = 50002 1.5 |100] 1.5 [120] 15 | 52| 15 | 56| 156 |42 15 |51 ] ns
tPLH Propagation Delay
PHL LE to ON 20 |13.0} 2.0 j140] 2.0 | 85) 2.0 | 98] 20 | 55| 20 | 80| ns
tPz4 | Output Enable 15 {110 1.5 (125} 15 [65]| 15 | 75| 15 | 55] 1.5 |63 ] ns
tPzZL Time ;
thz | Output Disable 15 | 70| 15 | 85| 1.5 | 55| 15 [65] 1.5 |50 15 [59] ns
tPLZ Time
tsu Set-up Time HIGH

or LOW. DN 1o LE 20l —|l20| —|20|—j20| —|20| — |20 | —]|nms
tH Hold Time HIGH .

or LOW. D to LE 15| —{15 ]| —] 15| — |15 | — |15 | — |15 | — | ns
w LE Pulse Width

HIGH 60| —| 60| —| 50| —}|60 | — |50} — 60| —|ns
NOTES: ' 256416110

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
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FAST CMOS OCTAL D 1DT54/74FCT374T/AT/CT/DT

REGISTERS (3-STATE) IDT54/74FCT534T/AT/CT
IDT54/74FCT574T/AT/CT/DT

Integrated Device Technology, Inc.

FEATURES DESCRIPTION
Fastest CMOS logic family available The IDT54/74FCT374T/AT/CT/DT, IDT54/74FCT534T/AT/
+ Std., A, C, and D speed grades with 4.2ns tPD CT and IDT54/74FCT574T/AT/CT/DT are 8-bit registers built
« Available in DIP, SOIC, SSOP, CERPACK and LCC using advanced CEMOS™, a dual metal CMOS technology.
packages These registers consist of eight D-type flip-flops with a buff-
 True TTL input and output compatibility ered common clock and buffered 3-state output control. When
~ VOH = 3.8V (iyp.) the output enable (OE) inputis LOW, the eight outputs are en-
- VoL = 0.3V {typ.) abled. When the OE inputis HIGH, the outputs are in the high-

. _ . . impedance state.
. al;(BQBmA (c?mnllerilalzNand 32mA (military) Input data meeting the set-up and hold time requirements
power levels (TmW typ. static) of the D inputs is transferred to the O outputs on the LOW-to-
+ Edge triggered master/slave, D-type flip-flops HIGH transition of the clock input.
+ Buffered common clock and buffered common three-
state control '
+ Product available in Radiation Tolerant and Radiation
Enhanced versions
+ Military product compliant to MIL-STD-883, Class B
+ Meets or exceeds JEDEC Standard 18 specifications

FUNCTIONAL BLOCK DIAGRAM IDT54/74FCT374T AND IDT54/74FCT574T

Do D1 D2 D3 D4
CP
AR e e e o e
cp D cp b cp D cp P cp D
. a a a a a
Cﬁ"’[> S R N R
Qo 01 02 Os 04

2569 drw 01

FUNCTIONAL BLOCK DIAGRAM IDT54/74FCT534T

Do D1 D2 Da D4 Ds De D7
CP
D |
cp P cp P CPD ce P cp D cp P ce P cp P
Q Q Q Q Q
“{> 1 |
Oo O4 Os Os Or
2569 drw 02
CEMOSisa d Device Te Inc.
FAST is a trademark of Natlonal Semiconductor Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992

©1992 Integrated Device Technology, Inc. 6.15 DSC-421412



IDT54/74FCT374T/AT/CT/DT, 534T/AT/CT, 574 T/AT/CT/DT
FAST CMOS OCTAL D REGISTERS (3-STATE)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
IDT54/74FCT374T
OE 1 20 ] Vce
Oo 2 19 [ or
Do 3 pooq 18 D7
‘D1 4 pgo-1 17 Ds
o1 5 S0O202 16 [} 0s
o6 59207 4517 os
'D2[]7 Epp.q 14[1Ds
D[] 8 13 [ Ds
oa[] 9 127 04
GND[} 10 1] cCP
DIP/SOIC/SSOP/CERPACK
TOP VIEW
IDT54/74FCT574T

OE[ 1 20 Vece
Do[] 2 19 Oo
DIC]3 pooq 18 o1
D2[]4 D201 17 02
Da["] 5 SO020-2 4¢ O3
Da[] 6 3020'7 15 04
Ds[]7 E20-1 14 Os
Ds[] 8 13 Os
Dr[]9 12 o7

GND [] 10 11 [] cp

DIP/SOIC/SSOP/CERPACK

TOP VIEW
IDT54/74FCT534T

OE[]1 ] Vec
©o[]2 1 O7
Do [} 3 ) D7
D1 4 1 De

" O1 5 1 Cs
[¢7] 6 -1 Os

D2 7 ] Ds
Ds[]s 3] Ds
[ok] ] ] O4

GND 10 : CP
DIP/SOIC/CERPACK

TOP VIEW

2569 drw 03

Lcc
TOP VIEW

2569 drw 04

INDEX

2569 drw 05
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IDT54/74FCT374T/AT/CT/DT, 534T/AT/CT, 574T/AT/CT/DT
FAST CMOS OCTAL D REGISTERS (3-STATE)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION

Pin Names Description
DN D flip-flop data inputs
CP Clock Pulse for the register. Enters data on
LOW-to-HIGH transition.
ON 3-state outputs, (true)
ON 3-state outputs, (inverted)
OE Active LOW 3-state Output Enable input
2569 tbl 06
FUNCTION TABLE("
FCT534 FCT374/574
Inputs Outputs Internal Outputs Internal
Function OE cp DN ON QN ON QN
HI-Z H L X V4 NC z NC
H H X Z NC Y4 NC
LOAD REGISTER L T L H L L H
L T H L H H L
H T L z L z H
H T H z H z L
NOTE: 2569 thl 05
1. H =HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
Z = High impedance
NC = No Change
T = LOW-to-HIGH transition
ABSOLUTE MAXIMUM RATINGS" CAPACITANCE (TA = +25°C, f = 1.0MHz)
Symbol Rating Commerclal|  Military | Unit] | Symbol | Parameter( | Conditions | Typ. | Max. | Unit
VTERM(? | Terminal Voltage | -0.5t0+7.0 | -0.5t0+7.0 | V CiN Input VIN =0V 6 10 | pF
with Respect to Capacitance
GND Cout Qutput Vour = 0V 8 12 pF
VTeRM(® | Terminal Voltage | -0.5t0 Ve | -0.5to Vee | V Capacitance
with Respect to
GND NOTE; ) _ 2569 tbl 02
Ta Operating 010470 | -55t0 +125 | °C 1. This parameter is measured at characterization but not tested.
Temperature
TBIAS Temperature -55t0 +125 { -65t0 +135 | °C
Under Bias
TstG Storage ~55t0 +125 | -65t0 +150 | °C
Temperature
PT Power Dissipation 0.5 0.5 w
lout DC Output 120 120 mA
Current
NOTES: 2569 tbl 01
1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability. No terminal voltage
may exceed Vcc by +0.5V unless otherwise noted.
2. Input and Vce terminals only.
3. Outputs and I/O terminals only.
6.15 3



IDT54/74FCT374T/AT/CT/DT, 534T/AT/CT, 574T/AT/CT/DT
FAST CMOS OCTAL D REGISTERS (3-STATE)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified: ’

Commercial: TA = 0°C to +70°C, Vcc = 5.0V + 5%; Military: Ta=-55°C to +125°C, Vcc =5.0V £ 10%

Symbol Parameter Test Conditions(1) Min. [Typ{?| Max. | Unit
ViH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — v
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 \
IIH Input HIGH Current Vee = Max. Vi=27V — — 5 pA
liL Input LOW Current Vce = Max. Vi=05V ' — — -5 pA
lozH High Impedance Output Current | Vcc = Max. Vo=27V —_ —_ 10 HA
lozL Vo = 0.5V — — -10
] Input HIGH Current Vce = Max., Vi= Vce (Max.) — — | 20| pA
VIK Clamp Diode Voltage Vce = Min,, IN=-18mA — 0.7 { -1.2 \
los - Short Circuit Current Vce = Max.(3), Vo= GND -60 | =120 [ —225 | mA
VOH Output HIGH Voltage Vce = Min. loH =-6mAMIL. 24 33 — \'
) VIN = ViH or ViL loH = -8mA COMLL. ) ‘
' IoH = —12mA MIL. 20 | 80 | — v
IoH = —15mA COMLL. s
Vol Output LOW Voltage Vee = Min. loL = 32mA MIL. — 0.3 05 \
: VIN = VIH or VIL loL = 48mA COMLL.
VH Input Hysteresis — — 200 — mV
lcc Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vco — 0.2 1.5 mA
NOTES: ‘2569 tbl 03
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. : !
3. Notmore than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
6.15 4



IDT54/74FCT374T/AT/CT/DT, 534T/AT/CT, 574T/AT/CT/DT

FAST CMOS OCTAL D REGISTERS (3-STATE)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

_Symbol Parameter Test Conditions(1} Min. |Typ@| Max. | unit_
Alce Quiescent Power Supply Current | Vcc = Max. — 0.5 2.0 mA
TTL Inputs HIGH VIN = 3.4V :
lcco Dynamic Power Supply Vee = Max. VIN = Vce —_ 0.15 | 0.25 | mA/
Current(4) Outputs Open VIN = GND MHz
OE = GND
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current(®) vee = Max. VIN = Vce - 1.7 | 40 | mA
Outputs Open VIN = GND :
fcp = 10MHz
50% Duty Cycle
OE=GND VIN = 3.4V — 2.2 6.0
=5MHz ViN = GND )
50% Duty Cycle
One Bit Toggling
vce = Max. VIN = Vce — | 40 | 788
Outputs Open VIN = GND
fcp = 10MHz
50% Duty Cycle
OE =GND VIN = 3.4V — 6.2 |16.86)
Eight Bits Toggling VIN = GND
fi=25MHz
50% Duty Cycle
NOTES: 2569 tbl 04
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. .
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.
4. This parameter is not directly testable, butis derived for use in Total Power Supply Calculations.
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
' 6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC
Ic = lcc + Alcc DHNT + lcco (fep/2 + fiNi)
lec = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (ViN = 3. 4V)
DH = Duty Cycle for TTL Inputs High
NT = Number of TTL Inputs at DH
lcco = 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
Ni = Number of Inputs at fi
All currents are in milliamps and all frequencies are in megahertz.
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IDTS4/74FCT374T/AT/CT/DT, 534T/AT/CT, 574T/AT/CT/DT
FAST CMOS OCTAL D REGISTERS (3-STATE)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT374T/534T/574T FCT374AT/534AT/574AT
Com’'l. Mil. Com’l. Mil.
Symbol Parameter Conditions(" Min® | Max. | Min® | Max. | Min.® | Max. | Min® | Max. | Unit
| Dropagaton Delay :L =:gg; 20 | 100 | 20 | 10| 20 [ 65 [ 20 | 7.2 |ns
L=
ik Output Enable Time 15 | 125 | 15 [ 140 | 15 | 65 | 15 | 75 | ns
:':ZZ Output Disable Time 15 | 80 | 15 | 80 | 15 [ 55 [ 1.5 | 65 | ns
tsu Set-up Time HIGH
or LOW. DN to CP 2.0 2.0 2.0 2.0 ns
tH Hold Time HIGH
or LOW, DN to CP 1.5 —_ 15 — 15 —_ 1.5 — ns
w g:;zuﬁel_‘g’wh 70| — 70| — |s0| — | 60| — |ns
2569 tbl 07
FCT374CT/534CT/574CT FCT374DT/574DT
Com'l. Mil. Com’l. Mil.
~ Symbol Parameter Conditions(!) Min.® | Max. | Min® | Max. | Min.? | Max. | Min.® | Max. | Unit
tPLH Propagation Delay CL = 50pF
tPHL CP to ON® AL = 50002 2.0 5.2 2.0 6.2 2.0 4.2 —_ - ns
::;:‘ Output Enable Time 15 | 55 | 15 | 62 | 15 | 48 | — | — |ns
::“LZZ Output Disable Time 15 |50 | 15|57 |15 40| — | — |ns
tsu Set-up Time HIGH
or LOW, Dn to CP 20 20 20 ns
tH Hold Time HIGH
or LOW, DN to CP 15 — 15 _ 1.0 — — e
w CP Pulse Width
HIGH or LOW(® 50 | — |60 | — |80 | — | — | — |ns
NOTES: 2569 th! 08
1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. OnNfor FCT374 and FCT574, ON for FCT534.
4. This parameter is guaranteed but not tested.
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FAST CMOS IDT54/74FCT377T

OCTAL D FLIP-FLOP IDT54/74FCT377AT

WITH CLOCK ENABLE IDT54/74FCT377CT
Integrated Device Technology, Inc.

FEATURES:

IDT54/74FCT377T equivalent to FAST™ speed
IDT54/74FCT377AT 25% faster than FAST
IDT54/74FCT377CT 40% faster than FAST

True TTL input and output compatibility:

— VOH = 3.3V (typ.)

— VoL = 0.3V (typ.)

loL = 48mA (commercial) and 32mA (military)

CMOS power levels (1mW typ. static)

Octal D flip-flop with clock enable

Meets or exceeds JEDEC Standard 18 specmcatlons
Product available in Radiation Tolerant and Radiation
Enhanced versions

Military product compliant to MIL STD-BBS Class B

o o o

DESCRIPTION:

" The IDT54/74FCT377T/AT/CT are octal D flip-flops built
using advanced CEMOS™, a dual metal CMOS technology.
The IDT54/74FCT377T/AT/CT have eight edge-triggered, D-
type flip-flops with individual D inputs and O outputs. The
common buffered Clock (CP) input loads all flip-flops simulta-
neously when the Clock Enable (CE) is LOW. The register is
fully edge-triggered. The state of each D input, one set-up
time before the LOW-to-HIGH clock transition, is transferred
to the corresponding flip-flop’s O output. The CE input must
be stable only one set-up time prior to the LOW-to-HIGH
transition for predictable operation.

FUNCTIONAL BLOCK DIAGRAM

Do D1 D2 D3 D4 Ds " De D7
D Q D Q D Q D Q D Q
|—< cP 1—0 cpP I—o cP ’—c cP ’—< cP
cP -Dc ! . ! . '
| | | |
Qo 01 02 [ok] Q7
d
PIN CONFIGURATIONS 2630 dm 02
_ INDEX S84 85
CE 1 ~ 20 [] Vce I
Co 2 19 [] O7 T
Do [ 8 P20-1 18 [J D7
D14 -1 171 De
o10s 5%220012 16 [1 Os
020s & 15[ 0s
D27 E20-1 14 ] Ds
Ds [ s 137 D4
Oal]eo 127 O4 2630 drw 01
GND [] 10 1] CP
DIP/SOIC/CERPACK
TOP VIEW
CEMOSisa of Integrated Device Techno Inc.
FASTisa rk of National i Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992

©1992 Integrated Device Technology, Inc.
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IDT54/74FCT377T/AT/ICT
FAST CMOS OCTAL D FLIP-FLOP WITH CLOCK ENABLE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE(")
Pin Names Description Inputs Outputs
Do-D7 Data Inputs Operating Mode cpP CE D o]
CE Clock Enable (Active LOW) Load “1” T | h H
Qo-07 Data Outputs Load 0" ) | | L
CP Clock Pulse Input Hold (Do Nothing) T h X No Change
H H X No Change
2630 tb105
NOTE: 2630 tb 06
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 onesetup time prior to the LOW-to-HIGH Clock
Transition
X = Immaterial
T = LOW-to-HIGH Clock Transition
ABSOLUTE MAXIMUM RATINGS!" CAPACITANCE (TA = +25°C, = 1.0MHz)
Symbol Rating Commercial | Military |Unit Symbol Parameter" | Conditions | Typ. | Max. | Unit
v1erRM®| Terminal Voltage | -0.5t0 +7.0 |-0.5t0 +7.0 V CiN Input VIN = 0V 6 10 | pF
with Respect Capacitance
to GND Cout Output Vout = 0V 8 12 pF
V1erM®@ | Terminal Voltage | -0.5to Vcc [-0.5to Vec| V Capacitance
with Respect NOTE: 2630 thl 02
to GND 1. This parameter is guaranteed but not tested.
TA Operating 0to+70 [-55t0+125| °C
Temperature
TBIAS Temperature -5510 +125 |-65t0 +135| °C
Under Bias '
TsTG Storage -5510 +125 |-65to +150| °C
Temperature
PT Power Dissipation 0.5 0.5 w
louT DC Output Current 120 120 mA
NOTES: 2630 b1 01

1. Stressesgreater than thoselisted under ABSOLUTE MAXIMUM RATINGS
may cause permanent damage to the device. This is astress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is

not implied.

Exposure to absolute maximum rating conditions for

extended periods may affect reliability. No terminal voltage may exceed
Vee by +0.5V unless otherwise noted.
2. Input and Vcc terminals only.
3. Outputs and /O terminals only.
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IDT54/74FCT377T/AT/CT
FAST CMOS OCTAL D FLIP-FLOP WITH CLOCK ENABLE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA =0°C to +70°C, Vcc = 5.0V + 5%; Military: TA = —55°C to +125°C, Vcc = 5.0V + 10%

Symbol Parameter Test Conditions(" Min. | Typ.@ | Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - - '
ViL Input LOW Level Guaranteed Logic LOW Level — —_ 0.8 \'
liH Input HIGH Current vee = Max. Vi=27V — — 5 HA
[N Input LOW Current Vce = Max. Vi=0.5V - - -5 HA
l Input HIGH Current Vee = Max., Vi = Vee (Max.) — — 20 pA
VIK Clamp Diode Voltage Vce = Min., IN=-18mA -—_ -07 -1.2 \
los Short Circuit Current Vee = Max.®), Vo = GND -60 | -120 [ —225| mA
VOoH Output HIGH Voltage Vee = Min. loH = —6mA MIL. 24 3.3 — \

VIN = VIH or ViL loH = -8mA COM'L.
loH = =12mA MIL. 2.0 3.0 — v
loH = —15mA COM'L.
VoL Output LOW Voltage Vee = Min. loL = 32mA MIL. — 0.3 0.5 \'
ViIN=VIHor ViL loL = 48mA COM'L.
VH Input Hysteresis — — 200 — mV
lcc Quiescent Power Ve = Max. —_ 0.2 1.5 mA
Supply Current VIN = GND or Vcc
NOTES: 2630b1 03
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
6.16 3



IDT54/74FCT377T/AT/CT
FAST CMOS OCTAL D FLIP-FLOP WITH CLOCK ENABLE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS - .

Symbol Parameter Test Conditions(" Min. | Typ.@ | Max. [ Unit
Alcc Quiescent Power Supply Vee = Max. . — 0.5 2.0 mA
Current TTL Inputs HIGH | Vin=3.4V® ,
lcco Dynamic Power Supply | Vcc = Max., Outputs Open VIN = Vce -_ 0.15 0.25 mA/
Current® CE =GND VIN = GND MHz
One Input Toggling
50% Duty Cycle .
lc .. | Total Power Supply Vce = Max., Outputs Open VIN = Vce — 17 4.0 . mA
Current(® _ fcp = 10MHz, 50% Duty Cycle ViN = GND
CE=GND B VIN=3.4V —_ 2.2 6.0
One Bit Toggling at fi = 5MHz | VIN=GND
50% Duty Cycle '
Vce = Max., Outputs Open VIN = Vce — 4.0 7.80
fcp = 10MHz, 50% Duty Cycle VIN=GND
CE=GND VIN = 3.4V - 6.2 16.8%)
Eight Bits Toggling at fi= 2.5MHz | VIN=GND
50% Duty Cycle
NOTES: 2630 tbl 04
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Charactensucs for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°c ambient,
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations.
5. Values for these conditions are examples of the lcc formula. These limits are guaranteed but not tested.
6. Ic = lQUIESCENT + INPUTS + IDYNAMIC
lc = lcc + Alce DHNT + lecp (fer/2 + fi Ni)
lcc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)
DH = Duty Cycle for TTL Inputs High
NT = Number of TTL inputs at DH
lcep = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fep = Clock Frequency for Register Devices (Zero for Non-Register Devices)
= Input Frequency
Ni = Number of Inputs at fi
All currents are in milliamps and all frequencies are in megahertz.
SWITCHING CHARACTERISTICS OVER OPERATING RANGE
IDT54/74FCT377T IDT54/74FCT377AT IDT54/74FCT377CT
Com’l. Mil. Com’l. Mil. Com’l. Mil.
Symbol Parameter Condition" [Min.® | Max. [Min.® | Max.| Min.® |Max. [Min.® | Max. |Min.®| Max|Min@ | Max.| Unit
tPLH Propagation Delay CL = 50pF 2.0 |13.0] 2.0 |150 20 | 72| 20| 83120 |52] 20 | 55| ns
tPHL CPto On RL = 500Q
tsu Set-up Time 25 | —| 30| —| 20| —} 20| — |20 | — | 20 | —| ns
HIGH or LOW
Dnto CP
tH Hold Time 20| —| 25| —] 15| —| 15| — |15 | — | 15| —| ns
HIGH or LOW
Dnto CP
tsu Set-up Time 40 | —| 40| —| 35| —} 35] — 35 | — |35 | —| ns
HIGH or LOW
CEto CP
tH Hold Time 15 | — | 15| — 15| —| 15| — |15 — | 15 ] —1 ns
HIGH or LOW
CEto CP
w Clock Pulse Width, 70 { — | 70 | — 60| —f 70| — | 6.0 — | 70 | —| ns
HIGH or LOW
NOTES: 2630 1107

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.




FAST CMOS QUAD IDT54/74FCT399T
DUAL-PORT REGISTER IDT54/74FCT399AT
i IDT54/74FCT399CT
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:

IDT54/74FCT399T equivalent to FAST™ speed
IDT54/74FCT399AT 30% faster than FAST
IDT54/74FCT399CT 45% faster than FAST
Equivalent to FAST pinout/function and output drive over
full temperature and voltage supply extremes

loL = 48mA (commercial) and 32mA (military)

CMOS power levels (1TmW typ. static)

TTL input and output level compatible

Product available in Radiation Tolerant and Radiation
Enhanced versions

Military product compliant to MIL-STD-883, Class B

e o o o * o o

The IDT54/74FCT399T/AT/CT are high-speed quad dual-
port registers. They select four bits of data from either of two
sources (Ports) under control of a common Select input (S).
The selected data is transferred to a 4-bit output register
synchronous with the LOW-to-HIGH transition of the Clock
input (CP). The 4-bit D-type output register is fully edge-
triggered. The Data inputs (loX, 11X) and Select input (S) must
be stable only one set-up time prior to, and hold time after, the
LOW-to-HIGH transition of the Clock input for predictable
operation.

FUNCTIONAL BLOCK DIAGRAM

loa
S —Dc

D Q Qa
lia - ~3 CP
los
D QpF—AQs
—i
s D CP
loc
4D Ql—AQc
lic - o> CP
loo
—D Q Qo
11D HJ CP
CP Do——J
2633 drw 01
CEMOS is a trademark of d Device T k Inc.
FASTis a k of National icond Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992
©1992 Integrated Devics Technology, Inc. 6.17 DSC-4220/4
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IDT54/74FCT399T/AT/CT : .
FAST CMOS QUAD DUAL-PORT REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

loA Isa loB hB loc Iic lop hD
— S

—1 CP
QA Qs Qc Qo

l ! I !

2633 drw 03

PIN.CONFIGURATIONS
[ ]
s 1 : 16 |1 Vee
Qa2 151 Qo
loa [0 3 F611%11 1“0 lop
1A [ 4 -1 18 11D .
s Os SOAGJ 123 lic
los j6 E1e-1 M loc -
Qs 7 101 Qc
GND [ 8 9 cP
. DIP/SOIC/CERPACK
TOP VIEW
PIN DESCRIPTION FUNCTION TABLE("
Pin Names Description ' Inputs Outputs
S Common Select Input S lo I Q
CP Clock Pulse Input (Active Rising Edge) | I X L
loA - loD Data Inputs from Source 0 I h X H
la—11D Data Inputs from Source 1 h X | L
Qa-—-Qo Register True Outputs h X h H
26331105 - NOTE: 26331b! 06
1. H = HIGH Voltage Level
L = LOW Voltage Level
h = 'HIGH Voltage Level one set-up time prior to the LOW-to-HIGH
clock transition
LOGIC SYMBOL I = LOW Voltage Level one set-up time prior to the LOW-to-HIGH
clock transition
| | | | | I I I X = Immaterial




IDT54/74FCT399T/AT/CT
FAST CMOS QUAD DUAL-PORT REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS("

CAPACITANCE (Ta = +25°C, { = 1.0MHz

Symbol Rating Commercial | Military | Unit Symbol | ParameterV | Conditions |Typ. | Max. | Unit
VTERM®@ | Terminal Voltage | —0.510+7.0 [-0.5t0+7.0 V CIN nput . VIN =0V 6 10 | pF~
with Respect Capacitance )
to GND ) Cout Output VouT = 0V 8 12 pF
vieaM® | Terminal Voltage | —0.510 Vo |-0.510Vec| v Capacitance
with Respect NOTE: o 263310102
to GND . 1. This parameter is measured at characterization data and not tested.
TA Operating Oto+70 |-55t0 +125| °C
Temperature }
TBIAS Temperature -5510 +125 |-6510 +135| °C
Under Bias
TsTG Storage ~5510 +125 |[-6510 +150( °C
Temperature '
PT Power Dissipation 0.5 0.5 w
lout DC Output Current 120 120 mA
NOTES: ' ’ 2633 tbl 01

1. Stressesgreater thanthoselistedunder ABSOLUTE MAXIMUM RATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is

not implied.

Exposure to absolute maximum rating conditions for

extended periods may affect reliability. No terminal voltage may exceed

Vce by +0.5V unless otherwise noted.
2. Input and Vcc terminals.
3. Outputs and I/O terminals.

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = 0°C to +70°C, Vcc = 5.0V + 5%; Military: TA =

—55°C to +125°C, Vce = 5.0V + 10%

Symbol Parameter Test Conditions(" Min. | Typ.@ | Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 20 | — — v
ViL Input LOW Level Guaranteed Logic LOW Level - — 0.8 Vv
liH Input HIGH Current Vee = Max. Vi=27V - — 5 HA
[N Input LOW Current Vcc = Max. Vi=0.5V —_ - -5 HA
I Input HIGH Current Vcce = Max., Vi = Vce (Max.) —_ — 20 pA
VIK Clamp Diode Voltage Vce = Min,, IN =-18mA —_ =07 -1.2 \
Ios Short Circuit Current Vee = Max®,, Vo = GND -60 | —120 | -225 | mA
VoH Output HIGH Voltage Vce = Min. IoH = —-6mA MIL. 24 33 — \Y
VIN=VIHor ViL loH = —-8mA COM'L.
IoH = —12mA MIL. 2.0 3.0 — v
loH =—15mA COM'L.
VoL Output LOW Voltage Vce = Min. loL = 32mA MIL. — 03 0.5 \
VIN = VIH or VIiL loL = 48mA COM'L.
VH Input Hysteresis —_ — 200 — mV
lcc Quiescent Power Vece = Max. - 0.2 1.5 mA
Supply Current VIN = GND or Vcc ~
NOTES: 2633103

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.




IDT54/74FCTI8OT/AT/CT
FAST CMOS QUAD DUAL-PORT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditionst" Min. | Typ.? | Max. | Unit
Alcc Quiescent Power Supply Vee = Max. - 05 2.0 mA
Current TTL Inputs HIGH | Vin=3.4v©®
lcco Dynamic Power Supply Vee = Max., Outputs Open VIN = Vce —_ 0.15 0.25 mA/
Current®® One Input Toggling VIN = GND MHz
50% Duty Cycle
lc Total Power Supply Vee = Max., Outputs Open VIN = Vce — 1.7 4.0 mA
Current® fcp = 10MHz, 50% Duty Cycle VIN = GND
One Bit Toggling at fi = 5SMHz VIN = 3.4V — 2.2 6.0
50% Duty Cycle VIN = GND
S = Steady State
Vcc = Max., Outputs Open VIN = Voo — 4.0 7.88
fcp = 10MHz, 50% Duty Cycle VIN = GND
Four Bits Toggling at fi = SMHz VIN = 3.4V — 52 12.80)
50% Duty Cycle VIN = GND
S = Steady State
NOTES: 2633 b1 04
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vce = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations.
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
6. Ic = lQUIESCENT + lINPUTS + IDYNAMIC

Ic = Icc + Alcc DHNT + lcep (fep/2 + fiNi)

lcc = Quiescent Current

Alcc = Power Supply Current for a TTL High Input (ViN = 3.4V)

DH = Duty Cycle for TTL Inputs High

Nt = Number of TTL inputs at Dx

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

Ni = Number of Inputs at fi

All currents are in milliamps and all frequencies are in megahertz.
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IDT54/74FCT399T/AT/CT
FAST CMOS QUAD DUAL-PORT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FCT399T IDT54/74FCT399AT IDT54/74FCT399CT
Com’l. Mil. Com'l. Mil. Com’l. Mil.
Symbol| = Parameter Condition” | Min.® | Max. |Min.® | Max. {Min.® | Max. | Min.2)|Max. {MIn.?| Max. {Min.® | Max. |unit
tPLH | Propagation Delay| CL = 50pF 3.0 |10.0y 3.0 {1165| 25 {70 |25 |75 |25 |61 |25 |66 |ns
tpHL | CPtoQn RL = 500Q
tsu - | Set-up Time ) |40 | — |45 | — |35 | — |40 | — |35 — |40 ]| — |[ns
HIGH or LOW
Into CP 1
tH Hold Time . i0|—|1¥5|=—-|10 ]| —|1O | — |10 ] — |10 ]| — |ns
HIGH or LOW
Into CP
tsu Set-up Time 90 | — |95 | — | 85| — |90 | — | 85| — |90 | — |[ns
HIGH or LOW
StoCP
tH Hold Time 0 - 0 e 0 s 0 e 0 — 0 s ns
HIGH or LOW
Sto CP
tw CP Pulse Width 50 | —|70|— |50} — |60 ]|~ |50]|—|60]— |[ns
HIGH or LOW

NOTES: 2633 1ol 07
1. See test circuit and waveforms. .
2. Minimum limits are guaranteed but not tested on Propagation Delays.




FAST CMOS 8-BIT IDT54/74FCT521T

IDENTITY COMPARATOR IDT54/74FCTS21AT

IDT54/74FCT521BT

Integrated Device Technology, Inc. IDT54/74FCT521CT
FEATURES DESCRIPTION:

IDT54/74FCT521T equivalent to FAST™ speed
IDT54/74FCT521AT 35% faster than FAST
IDT54/74FCT521BT 50% faster than FAST
IDT54/74FCT521CT 60% faster than FAST
Equivalent to FAST output drive over full temperature
and voltage supply extremes

loL = 48mA (commercial), and 32mA (mllltary)
CMOS power levels (1mW typ. static)

True TTL input and output levels

Substantially lower input current levels than FAST
(5pA max.)

8-bit Identitiy Comparator

Product available in Radiation Tolerant and Radiation
Enhanced versions

JEDEC standard pinout for DIP and LCC

Military product compliant to MIL.-STD-883, Class B

The IDT54/74FCT521T/AT/BT/CT are 8-bit identity com-
parators built using advanced CEMOS™, a dual metal CMOS
technology. These devices compare two words of up to eight
bits each and provide a LOW output when the two words
match bit for bit. The expansion input IA = B also serves as an
active LOW enable input.

FUNCTIONAL BLOCK DIAGRAM

& o Do
& o Do

Do__'____>o_ Oa-8

IA- 2572 drw 01
CEMOS is a trademark of d Device Technology, Inc.
FAST is a trademark of National Semi Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992
©1992 Integrated Device Tachnology, Inc. 6.1}8 DSC-42103
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IDT54/74FCT521T/AT/BT/CT
FAST CMOS 8-BIT IDENTITY COMPARATOR

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
INDEX
Ta=B []1 Vce
Ao []2 Oa-B
Bo []3 B7 At
A1 [14 A7 By
B1 []5 Bs A2
A2 []6 As 8
B2 [17 Bs As
As[]s8 As
Ba 9 B4
GND 1
: A4 2572 drw 02 2572w 03
DIP/SOIC/SSOP/CERPACK
TOP VIEW
PIN DESCRIPTION ABSOLUTE MAXIMUM RATINGS'"
Pin Names Description Symbol Rating Commercial Military | Unit
Ao - A7 Word A Inputs VTERM(®) | Terminal Voltage | -05t0+7.0 [ -05t0+47.0 | V
Bo- B7 Word B Inputs glrt\thHespect to
E =8 Expansion or Enable Input (Active LOW) VTeRM® | Terminal Voltage | ~05to Vee | 0510 Voc | V
OA=8 Identity Output (Active LOW) with Respect to
25721tbl 05 GND
) TA Operating Oto+70 |-55t0+125| °C
FUNCTION TABLE Temperature
Inputs Output Telas | Temperature -551t0 +125 | —6510 +135 | °C
1a=B A B OA=B Under Bias
" TstG Storage -551t0+125 | -65t0 +150 | °C
L A=8 L Temperature
L AzB
H A=B* : PT Power Dissipation 0.5 0.5 w
H AzB H lout DC Output 120 120 mA
NOTE: 2572101 06 Current
1. H = HIGH Voltage Level NOTES: 2572 16101

L = LOW Voltage Level
*Ao = Bo, A1 = B1, A2 = B2, etc.

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability. No terminal voltage
may exceed Vcc by +0.5V unless otherwise noted.

2. Inputand Vcc terminals only.

3. Outputs and I/O terminals only.

CAPACITANCE (Ta= +25°C, f = 1.0MHz)

Symbol | Parameter() | Conditions | Typ. | Max. | Unit
CNN Input VIN =0V 6 10 | pF
Capacitance
Cout  |Output Vout =0V 8 12 | pF
Capacitance
NOTE: 2572 1tb102

1. This parameter is measured at characterization but not tested.




IDT54/74FCTS21T/AT/BT/CT
FAST CMOS 8-BIT IDENTITY COMPARATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = 0°C to +70°C, Vcc = 5.0V + 5%; Military: TA = =55°C to +125°C, Vcc= 5.0V + 10%

Symbol " Parameter Test Conditions(" Min. |Typ@| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level . 2.0 - —_ \
ViL Input LOW Level Guaranteed Logic LOW Level - - 0.8 \
IH Input HIGH Current Vee = Max. Vi=27V — — 5 HA
li Input LOW Current Vee = Max. Vi =05V — — -5 nA
I Input HIGH Current Vee = Max., Vi= Vec (Max.) : — — 20 pA
VIK Clamp Diode Voltage vce = Min., IN=-18mA — -0.7 | -1.2 \
los Short Circuit Current Vce = Max.(®), Vo= GND | -60 | 120 | 225 [ mA
VoH Output HIGH Voltage Vee = Min. IoH = —6mA MIL. 24 3.3 — \

VIN = VIHor ViL lIoH = —8mA COM'L.
IoH = —12mA MIL. 2.0 3.0 — \Y
. loH = —15mA COM'L. i
VoL Output LOW Voltage Vee = Min. lot = 32mA MIL. —_ 0.3 0.5 \
VIN = ViHor ViL loL = 48mA COM'L.
VH Input Hysteresis ' : — — 200 — . mV
Icc "| Quiescent Power Supply Current | Vcc = Max. . — 0.2 151 mA
. . . VIN = GND or Vcc :
NOTES: ' : ) 257216103

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.

'POWER SUPPLY CHARACTERISTICS

Symbol Parameter : Test Conditions(!) Min. |Typ@| Max. | Unit
) Quiescent Power Supply ' Vee = Max. ot
alee Current TTL ViN=3.4V0) — |5 ey m
Inputs HIGH
lcco Dynamic Power Supply Current | Vcc = Max. VIN = Vce — | 015 | 025 | mA/
: Outputs Open VIN = GND MHz
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current(®) Vce = Max. VIN =Vce — 1.7 4.0 mA
Outputs Open VIN =GND
fi=10MHz VIN =34V — 2.0 5.0
One Bit Toggling VIN =GND
50% Duty Cycle
NOTES: 257216104

1. For conditions shown as Max. or Min., use appropriate value spear ied under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.
4. This parameter is notdirectly testable, but is derived for use in Total Power Supply calculations.
5. Ic = |QUIESCENT + lINPUTS + IDYNAMIC
Ic = Icc + Alcc DHNT + lcep *(fep/2 + fiNi)
lcc = Quiescent Current
Alce = Power Supply Current for a TTL High Input (Vin = 3 4V)
DH = Duty Cycle for TTL Inputs High . '
N7 = Number of TTL Inputs at DH
Icen = 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
Ni= Number of Inputs at fi
Al currents are in milliamps and all frequencies are in megahertz.




IDT54/74FCT521T/AT/BT/CT
FAST CMOS 8-BIT IDENTITY COMPARATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FCT521T IDT54/74FCT521AT IDT54/74FCT521BT IDT54/74FCT521CT
Com'l. | Mil. | Coml. | Mil. | Com'l. | Mil. | Coml | Mil.
Symbol| Parameter |Condition()|Min.@| Max. |Min.®| Max. | Min.®| Max. |Min.?| Max. |Min. 2| Max. |Min. @] Max. |Min.?} Max. |Min.?| max. | Unit
tPLH | Propagation CL=50pF | 1 5 [11.0] 1.5 |150] 1.5 |7.2| 15 |e5| 15 55| 15|73 15 |45]1551] ns
tPHL | Delay RL = 500Q
AnorBnto
OA=8
tPLH - | Propagation 15 [10.0{ 1.5 [0.0| 15 |60|15|78|15|46|15]|60|15]41]|15]45]ns
tpHL | Delay
_|ﬁ= Bto
OA=8B
NOTES: 2572tht 07

1. Ses test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
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FAST CMOS IDT54/74FCT543T

OCTAL LATCHED IDT54/74FCT543AT

. IDT54/74FCT543CT

lnteg;’ated Device Technology, Inc. TRANSCE'V E R IDT54/ 74FCT543DT
FEATURES: DESCRIPTION:

+ Fastest CMOS logic family available
« Std., A, C and D speed grades with 4.4ns tPD
. Available in DIP, SOIC, SSOP, CERPACK and LCC
packages
« Equivalent to FAST™ output drive over full temperature
and voltage supply extremes
loL = 64mA (commercial), 48mA (military)
Separate controls for data flow in each direction
Back-to-back latches for storage
CMOS power levels (1mW typ. static)
Substantially lower input current levels than FAST
(5uA max.)
« True TTL input and output levels
Product available in Radiation Tolerant and Radiation
Enhanced versions
Military product compliant to MIL-STD-883, Class B

e o o o o

The IDT54/74FCT543T/AT/CT/DT are non-inverting octal
transceivers built using advanced CEMOS™, a dual metal
CMOS technology. These devices contain two sets of eight D-
type latches with separate input and output controls for each
set. Fordata flow from A to B, for example, the A-to-B Enable
(CEABY) input must be LOW in order to enter data from Ao—A7

. ortotake data from Bo-B7, asindicated in the Function Table.

With CEAB LOW, a LOW signal on the A-to-B Latch Enable
(LEAB) input makes the A-to-B latches transparent; a
subsequent LOW-to-HIGH transition of the LEAB signal puts
the A latches in the storage mode and their outputs no longer
change with the A inputs. With CEAB and OEAB both LOW,
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
to A is similar, but uses the CEBA, LEBA and OEBA inputs.

FUNCTIONAL BLOCK DIAGRAM

DETAIL A
D Q o—(D Bo
— LE
Ao ﬁ\]o—c Q D[~
LE |+
Al — — B1
A2 — B2
A3 — B3
A4s — DETAILAX7 B4
As — Bs
As Be
A7 B7
OEBA
OEAB
CEBA
LEBA CEAB
LEAB
2613 drw 01
CEMOSisa of | d Device Inc.
FASTis a trademark of National i Co.

MILITARY AND COMMERCIAL TEMPERATURE RANGES

MAY 1992

©1992 Integrated Device Technology, Inc.

6.19

DSC-4203/3



IDT54/74FCT543T/AT/CT/DT

FAST CMOS OCTAL LATCHED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

2613 drw 03

PIN CONFIGURATIONS ‘
S5 L[S
) [an] Q
EEAdtT ~ #p Ve INDEX fz’”d'ﬂ%ﬁ S a8
OEBA [] 2 23 7] .CEBA I I I N
Ao [ 8 22 [ Bo | 4321182726 |
A1 4 P241 2117 g4 A1 [1s 3 25{] B1
A2 s D241 1 g, Az [1e 24[] B2
As O 50545 190 Bs A7 23(} B3
AsO7 & 18[0 Ba NC [1s Los-1  2[INC
As Os E24-1 17 Bs A4 [10 21[] B4
As ]9 16 [ Bs As [ 110 20[] Bs
. As [111 19[] Bs
__Ar Qo 51 B7 121314 1516 1718
CEAB [ 1 14 [ LEAB U nininininiainiy,
3
GND G 2 *® [ oEAB 222 g‘g |25 zeracru o2
w 5 L (L
O (R
DIP/SOIC/SSOP/CERPACK
TOP VIEW Lcc
TOP VIEW
PIN DESCRIPTION FUNCTION TABLE( 2
Pin Names Desctiption For A-to-B (Symmetric with B-to-A)
OEAB A-to-B Output Enable Input (Active LOW) Latch Output
OEBA B-to-A Output Enable Input (Active LOW) Inputs Status Buffers
CEAB A-to-B Enable Input (Active LOW) CEAB | LEAB | OEAB | AtoB __BoBr
CEBA B-to-A Enable Input (Active LOW) H - — | Storing High Z
LEAB A-to-B Latch Enable Input (Active LOW) - H — | Storing ___—
LEBA B-to-A Latch Enable Input (Active LOW) - 1 = H - High Z
Aoc-A7 A-to-B Data Inputs or B-to-A 3-State Outputs L L L TrarTsparent Current A Inputs _
Bo-B7 B-to-A Data Inputs or A-to-B 3-State Outputs L L Storing Previous” A Inputs
N TES: 26136101
26131102 4« Bofore LEAB LOW-to-HIGH Transition
H = HIGH Voltage Level
L = LOW Voltage Level
— = Don't Care or Irrelevant
T 2. A-to-B data flow shown; B-to-A flow control is the same, except using
LOGIC SYMBOL CEBA, LEBA and OEBA
LEAB CEAB CEBA LEBA
—1 Ao Bo—
—1 A1 B1 ——
— A2 B2 |—
— As B3 |——
—1 A4 B4 |——
— As Bs [—
— As Bs —
— A7 B7——
——d oEBA OEAB p——




IDT54/74FCT543T/AT/CT/DT

FAST CMOS OCTAL LATCHED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES
ABSOLUTE MAXIMUM RATINGS(") CAPACITANCE (TA = +25°C, f = 1.0MHz)
Symbol Rating Commetclal [ Military |Unit [ |Symbol Parameter) | Conditions | Typ. | Max. | Unit
2 .
V1erM® | Terminal Voltage |{-0510+47.0 |-05t0+7.0[ v om Input Capacitance | ViN = OV 6 | 10 | pF
with Respect -
to GND Cio /O Capacitance Vout = 0V 8 12 pF
ViERM® | Terminal Voltage | -0.5toVcc |-05toVec| V NOTE: 2613 b1 04
with Respect 1. This parameter is guaranteed by characterization and not tested.
to GND
TA Operating Oto+70 |-55t0+125| °C
Temperature
Telas Temperature —551t0 +125 |-65t0 +135| °C
Under Bias
TsTa Storage -55t0 +125 |-65t0 +150| °C
Temperature
PT Power Dissipation 0.5 0.5 W
lout DC Output Current 120 120 mA
NOTES: 261310103

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absclute maximum rating
conditions for extended periods may affectreliability. No terminal voltage
may exceed Vcc by +0.5V unless otherwise noted.

2. Inputs and Vec terminals only.

3. Outputs and I/0 terminals only.

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA =0°C to +70°C, Vcc = 5.0V £ 5%,; Military: TA = -55°C to +125°C, Vcc = 5.0V £ 10%

Symbol Parameter Test Conditions(" Min. | Typ.? | Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 —_ — \
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 v
IH Input HIGH Current Vce = Max. : Except /O Pins — — 5 pA
Vi=27V /O Pins — — 15
I Input LOW Current Vece = Max. Except VO Pins — — -5 HA
Vi= 0.5V I/O Pins — — -15
I Input HIGH Current Vece = Max., Vi = Vee (Max.) — —_ 20 pA
VIK Clamp Diode Voltage Vce = Min., IN=-18mA — -0.7 -1.2 \
los Short Circuit Current Vee = Max.®), Vo = GND —-60 —120 | 225 [ mA
VoH Output HIGH Voltage Vce = Min. IoH = ~6mA MIL. 2.4 3.3 — \
VIN=ViHor ViL loH = ~8mA COM'L.
IoH =~12mA MIL. 2.0 3.0 — v
IoH = -15mA COM'L.
VoL Output LOW Voltage Vec = Min. loL = 48mA MIL.® — 0.3 0.55 v
VIN = VIH or VIL loL = 64mA COM'L.
VH Input Hysteresis — — 200 — mV
lcc Quiescent Power Ve = Max. : — 0.2 1.5 mA
Supply Current VIN = GND or Vcc
NOTES: 2613105
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
4. These are maximum loL values per output, for 8 outputs turned on simultaneously. Total maximum loL (all outputs) is 512mA for commercial and

384maA for military. Derate lot for number of outputs exceeding 8 turned on simultaneously.




IDT54/74FCT543T/AT/CT/DT : .
FAST CMOS OCTAL LATCHED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol ‘ Parameter “Test Conditions(" Min. | Typ.@ | Max. | unit
Alce Quiescent Power Supply Vee = Max. —_ 0.5 2.0 mA
Current TTL Inputs HIGH VIN = 3.4V®
lccp Dynamic Power Supply Current® | Vcc = Max., Outputs Open | VIN = Ve — 0.15 0.25 mA/
CEAB and OEAB = GND VIN = GND MHz
CEBA = Vce
One Input Toggling
50% Duty Cycle
Ilc Total Power Supply Current(® Vce = Max., Outputs Open | VIN=Vce —_ 1.7 4.0 : mA
fcp = 10MHz (LEAB) VIN= GND
50% Duty Cycle
CEAB and OEAB = GND
CEBA = Vce VIN = 3.4V — 2.2 6.0
One Bit Toggling VIN=GND S
atfi = SMHz
50% Duty Cycle
Voe = Max., Outputs Open | ViN=Vee |+ — 70 | 1289
fcp = 10MHz (LEAB) VIN = GND
50% Duty Cycle
CEAB and OEAB = GND
CEBA = Vcc VIN=34V |  — 92 | 2189
Eight Bits Toggling VIN= GND
at fi= 5SMHz
50% Duty Cycle
NOTES: 2613 tb1 06
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. .
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at VCC or GND.
4. 'This parameter is not directly testable, but is derived for use in Total Power Supply calculations.
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
6. lc = JQUIESCENT +lINPUTS + IDYNAMIC

lc = lcc + Alce DHNT + lceo(fep/2 + fiNi)

Icc = Quiescent Current

Alcc = Power Supply Current for a TTL High Input (ViN = 3.4V)

DH = Duty Cycle for TTL Inputs High :

NT = Number of TTL Inputs at DH

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

Ni = Number of Inputs at fi

All currents are in milliamps and all frequencies are in megahertz.
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IDT54/74FCT543T/AT/CT/DT
FAST CMOS OCTAL LATCHED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FCT543T IDT54/74FCT543AT
Com'l. Mil. Com'l. Mil.
Symbol Parameter Condition(! Min.@| Max. | Min.?| Max. | Min.?| Max. | Min.®?| Max. | Unit
tPLH Propagation Delay CL = 50pF
tPHL Transparant Mode RL = 500Q 25 8.5 2.5 100 | 25 6.5 2.5 75 | ns

Anto BnorBnto An

tPLH Propagation Delay
tPHL LEBA to An, LEAB to Bn

tpzH Output Enable Time

25 125 | 25 140 | 25 8.0 25 9.0 | ns

trzL OEBA or OEAB to Anor Bn 2.0 120 | 20 140 | 20 9.0 2.0 100 | ns
CEBA or CEAB to Anor Bn
tPHZ Output Disable Time
tPLZ OEBA or OEAB to Anor Bn 2.0 9.0 2.0 13.0 2.0 7.5 2.0 8.5 ns
CEBA or CEAB to Anor Bn
tsu Set-up Time, HIGH or LOW
An or Bn to LEBA or LEAB 30 | — [ 80 | — 20 ] — | 20 } — |ns
tH Hold Time, HIGH or LOW
An or Bn to LEBA or LEAB 20 ) — 120} — } 20 | — } 20 | — |ns
tw LEBA or LEAB Pulse Width 5.0 5.0 5.0 50
LOW . — X — . — . — | ns
2513 bl 07
IDT54/74FCT543CT IDT54/74FCT543DT
Com'l. Mil. Com'l. Mil.
Symbol Parameter Condition( Min.(?| Max. | Min.@| Max. | Min.®| Max. | MIin.(®| Max. | Unit
tPLH Propagation Delay CL = 50pF
tPHL Transparant Mode RL = 500Q 2.5 53 25 6.1 25 4.4 _ — ns
Anto BnorBnto An
tPLh | Propagation Delay 25 | 70 | 25 | 80 |25 | 50| — | — |ns

tPHL LEBA to An, LEAB to Bn

tPzZH Output Enable Time :
trzL OEBA or OEAB to An or Bn 2.0 8.0 2.0 9.0 2.0 54 — — ns

CEBA or CEAB to An or Bn
tPHZ Output Disable Time
tPLZ OEBA or OEAB to Anor Bn 2.0 6.5 20 7.5 20 43 — — ns
CEBA or CEAB to An or Bn
tsu Set-up Time, HIGH or LOW
An or B to LEBA or LEAB 20 | — (20 ) — |15} — | — | —|m
tH Hold Time, HIGH or LOW
An or Bnto LEBA or LEAB 20 - 20 — 1.5 — — — "™
LEBA or LEAB Pulse Width
w Low se 50 | — | 50| — 80| =] =] = |ns
NOTES: 2513 tbl 08

1. See test circuits and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
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FEATURES:

+ Fastest CMOS logic family available

» Std., A, C and D speed grades with 4.4ns tPD

» Available in DIP, SOIC, SSOP, CERPACK and LCC
packages

» Independent registers for A and B buses

+ Multiplexed real-time and stored data

» Choice of true and inverting data paths

» loL = 64mA (commercial), 48mA (military)

+ CMOS power levels

+ TTL input and output level compatible

+ Product available in Radiation Tolerant and Radiation
Enhanced versions

« Military product compliant to MIL-STD-883, Class B

FAST CMOS OCTAL IDT54/74FCT646T/AT/CT/DT

TRANSCEIVER/ IDT54/74FCT648T/AT/CT

_ IDT54/74FCT651T/AT/CT

Integ[a,ted Device ‘[’ed‘nohgy' Inc. R EG ISTE RS (3 STATE) IDT54/74 FCT652T/AT/CT/DT
DESCRIPTION:

The IDT54/74FCT646/652T/AT/CT/DT and IDT54/74FCT
648/651T/AT/CT consist of a bus transceiver with 3-state D-
type flip-flops and contral circuitry arranged for multiplexed
transmission of data directly from the data bus or from the
internal storage registers. _

The ‘651/652 utilize GAB and GBA signals to control the
transceiver functions. The '646/648 utilize the enable control
(G) and direction (DIR) pins to control the transceiver func-
tions.

SAB and SBA control pins are providedto 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 stored and real-
time data. A LOW input level selects real-time data and a
HIGH selects stored data.

Data on the A or B data bus, or both, can be stored in the
internal D flip-flops by LOW-to-HIGH transitions at the appro-
priate clock pins (CPAB or CPBA), regardless of the select or
enable control pins.

FUNCTIONAL BLOCK DIAGRAM

pme e e e . IDT54/74FCT651/662
! . ONY |
IDTS4/74FCT646/648 | | GBA GAB ——I >
ONLY T
e e 1
| P |
| bR '
Lo 1
CPBA {>c
SBA
CPAB—DO——
SAB Do@-
--———————-F—-——— _BRES ] 646/652
r 1 OF 8 CHANNELS D V’"I ONLY
— A Cido
T | BTl
| | il
At AREG <N > Bt
1D
I I~ |
| oD Ct | | |
LA . |
|
L.--%&_—'_—J_-_______ __________ 1]
\' / / / " ! ') 2634 cnv* 01
646/652/ TO 7 OTHER CHANNELS 2634 dmw 01
ONLY
CEMOSisa rk of I d Dovice T k Inc.
FAST is a trad rk of National i Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992
©1992 Integrated Device Technology, Inc. 6.20 DSC-4223/3
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IDT54/74FCT646/652T/AT/CT/DT, 648/651T/AT/CT

FAST CMOS OCTAL TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
Ve FCT646/648T INDEX
]CPBA
22[71SBA
G el
] Bt B1
[1B2 B2
183 NC NC
[1B4 B3
[ 1Bs B4
[1Bs Bs
187
1Bs
‘ 2634 cnv® 02 2634 cnv* 03
DIP/SOIC/SSOP/CERPACK ‘
TOP VIEW TOP VIEW
* FCT646T/AT/CT/DT only
CPAB ] FCT651/652T INDEX
SAB ]
GAB E
A1 J—
A A1 GBA
Ao A2 B1
A3 B2
A NC NC
As ] As Bs
As [} As B4
A7 As J-J11 19[1 Bs
As [ 1213 1415161718
GND ] aaoaonnn
2634 cnv* 05

2634 cnv* 04

DIP/SOIC/SSOP/CERPACK
TOP VIEW

* FCT652T/AT/CT/DT only

LOGIC SYMBOLS

| N NN T O A |

11111

CPAB A1 A2 A3 A4 As As A7 As
SAB

DIR
e
) B1 B2 BaB4 Bs Bs B7 Bs

646/648 ONLY

U N RN N N I B |

L1111l

CPAB A1 A2 A3 A4 As As A7 As
SAB
GAB

CPBA 651/652 ONLY
gB_T?\ B1 B2 B3 B4 Bs Bs B7 Bs

| L L

Lcc
TOP VIEW
PIN DESCRIPTION
Pin Names Description
A1-As Data Register A Inputs
Data Register B Outputs
B1-Bs 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 (646/648)
GAB, GBA Output Enable Inputs (651/652)

2634 cnv* 06

2634 1l 01
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IDT54/74FCT646/652T/AT/CT/DT, 648/651T/AT/CT
FAST CMOS OCTAL TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

FUNCTION TABLE FCT646/648T

Inputs Data [/O(1) Operation or Function
G | DIR | cPaAB | cPBA | sAB | sBA A1-As B1-Bs IDT54/74FCT646T IDT54/74FCT648T
H X HorL [ HorL | X X Input Input Isolation Isolation
H X T T X X Store A and B Data Store A and B Data
L L X X X L Output Input Real-Time B Data to A Bus | Real-Time B Data to A Bus
L L X HorL | X H Stored B Data to A Bus Stored B Datato A Bus
L H X X L X Input Output | Real-Time A Data to B Bus | Real-Time A Data to B Bus
L H [HorL X H X Stored A Data to B Bus Stored A Data to B Bus
2634 tbl 02
FUNCTION TABLE FCT651/652T
Inputs Data /O Operation or Function
GAB | GB CPAB | CPBA | SAB | SBA A1-As B1-Bs IDT54/74FCT651T IDT54/74FCT652T
L H HorL | HorL | X X Input Input Isolation Isolation
L H T T X X Store A and B Data Store A and B Data
X H ) HorL | X X Input Unspecified(1) | Store A, Hold B Store A, Hold B
H H T T X@ | X Input Output | Store A in Both Registers(®)| Store A in Both Registers
L X | Horl T X X |Unspecified(!) Input Hold A, Store B Hold A, Store B
L L T 0 X | x@ Output Input Store B in Both Registers)| Store B in Both Registers
L L X X X L Output Input | Real-Time B Data to A Bus | Real-Time B Data to A Bus
L L X Horl | X H Stored B Dita to A Bus Stored B Data to A Bus
H H X X L X Input Output | Real-Time A Data to B Bus | Real-Time A Data to B Bus
H H |HorlL] X H X Stored A Data to B Bus Stored A Data to B Bus
H L |HorL|HorL| H H Output Output [ Stored A Data to B Bus Stored A Data to B Bus
and Stored B Data to A and Stored B Datato A
Bus Bus
NOTES: 2634 bl 03

1. The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Data
inputfunctions are always enabled, i.e. data at the bus pins will be stored on every LOW-to-HIGH transition
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, L = LOW, X = Don't Care, # = LOW-to-HIGH transition.
3. Ain B Register.
4. Bin A Register.
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IDT54/74FCT646/652T/AT/CT/DT, 648/651T/AT/CT
FAST CMOS OCTAL TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

i
I I|I I
1111
BUS BUS
A T III T B
| I|I |
|4
i
651/652 GAB GBA CPAB CPBA - SAB SBA
L L X X CX.L
646/648 DIR G CPAB CPBA  SAB SBA
L L X X X L
. REAL-TIME TRANSFER
BUSBTOA
2634 cnv* 07
|
171,171
[
sus| |l ||| Il lsu
A P B
| I{: :
| III [
i
651/652 GAB GBA CPAB CPBA SAB SBA
X H T X X X
L X X T X X
L H 1 T X X
646/648 DIR T CPAB CPBA SAB SBA
H L 1 X X X
L L X T X X
X H 1 1 X X
STORAGE FROM
A AND/OR B 2638 omv* 09

651/652

646/648

651/652

e46/648” DIR

NOTE:

aHy
| Ill I
BUS ",l Ll BUS
A T ||| T B
I I|I [
L
{1l
NI
GAB GBA CPAB CPBA SAB SBA
H H X X L X
DR G CPAB CPBA SAB SBA
H L X X L X
REAL-TIME TRANSFER
BUSATOB
2634 cnv* 08
T
[
|
I BUS|
B
|
I
|
1
il
GAB GBA CPAB CPBA SAB SBA
H L Horl HorlL H H
G CPAB CPBA SAB SBA
L L X HorlL X H
H L HorL X H X
TRANSFER STORES
DATA TO A AND/OR B

2634 cnv* 10

1. 646/648 cannot transfer data to A bus and B bus simultaneously.
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IDT54/74FCT646/652T/AT/CT/DT, 648/651T/AT/CT

FAST CMOS OCTAL TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS("

CAPACITANCE (Ta=+25°C, f=1.0MHz)

Symbol Rating Commercial Military Unit Symbol | Parameter(1) Conditions | Typ. | Max. | Unit
VrerM®@ | Terminal Voltage| -0.5to +7.0 -05t0+70. | V CIN.. Input ' VIN =0V 6 10 | pF
gi,EJhDHGSPSCt to Capacitance :
o - _ Cio Vo Vout = 0V 8 12 | pF
VTERM Tgrmmal Voltage|- -0.5to Vcc -0.51t0 Vee v Capacitance .
with Respect to
GND NOTE: . 2634 1l 05
- 1. This parameter is measured at characterization but not tested.
TA Operating 0to +70 -551t0 +125 °C
Temperature
Taias Temperature -55to0 +125 -85t0 +135 °C
Under Bias
TsTa Storage -551t0 +125 -65t0+150 | °C
Temperature
Pr Power 0.5 05 w
. Dissipation
lout - | DC Output : 120 120 mA
Current
NOTES: 263410104
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanentdamage to the device. This is a stress rating
only and functional operation of the device atthese or any other conditions
above those indicated in the operational sections of this specificationis not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability. No terminal voltage may exceed VCC by
+0.5V unless otherwise noted.
2. Input and VCC terminals only.
3. Outputs and I/O terminals only.
6.20 5




IDT54/74FCT646/652T/AT/CT/DT, 648/651T/AT/CT
FAST CMOS OCTAL TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = 0°C to +70°C, Vcce = 5.0V £ 5%; Military: TA = =55°C to +125°C, Vcc = 5.0V + 10%

Symbol Parameter Test Conditions(1) Min. [Typ.@ | Max. | Unit
ViH Input HIGH Level Guaranteed Logic HIGH Level 2.0 —_ —_ v
ViL Input LOW Level Guaranteed Logic LOW Level — —_ 0.8 v
ItH Input HIGH Current (Except I/O Vce = Max. Vi=27V —_— —_ 5 pA

pins)
liL Input LOW Current (Except VO Vi= 0.5V —_ —_ -5 pA
pins)

ItH Input HIGH Current (/O pins only)] Vcc = Max. Vi=27V — —_ 15 Iy

L Input LOW Current (I/O pins only) Vi=0.5V — _ -15 pA

I Input HIGH Current vee = Max., Vi = Vec (Max.) — — 20 MA

ViK Clamp Diode Voltage vece = Min, IN=-18mA — -07 | -1.2 v

los Short Circuit Current Vee = Maxi@), Vo= GND -60 | =120 | -225 | mA

loFF Power Down Disable Vcec = GND — — 100 pA
Vo = 4.5V

VoH Output HIGH Voltage Vece = Min. loH = -6mA MIL. 2.4 3.3 —_ \
VIN = Vin or ViL loH = —-8mA COM'L.

loH = —12mA MIL. 2.0 3.0 —_ \'
loH = -15mA COM'L.

VoL Output LOW Voltage Vce = Min. loL = 48mA MIL. — 0.3 0.55 \
VIN = ViH or ViL loL = 64mA COML .4 — 03 | 055

VH Input Hysteresis — —_ 200 - mV

lcc Quiescent Power Supply Current | Vcc = Max. —_ 0.2 1.5 mA
VIN = GND or Vcc

NOTES: 2634 bl 06

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
Typical values are at VCC = 5.0V, +25°C ambient and maximum loading.

2.
3. Not more than ons output should be shorted at one time. Duration of the short circuit test should not exceed one second.
4.

These are maximum loL values per output for 8 outputs turned on simultaneously. Total maximum loL (alt outputs) is 512mA for commercial and 384mA

for military. Derate loL for number of outputs exceeding 8 turned on simultaneously.




IDT54/74FCT646/652T/AT/CT/DT, 648/651T/AT/CT :
FAST CMOS OCTAL TRANSCEIVER/REGISTER - . MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(! Min. |Typ.® | Max. | Unit

Quiescent Power Supply Current | Vcc = Max.

TTL Inputs HIGH VIN = 3.4V(3) » — | 05 |20 mA

lccp Dynamic Power Supply Current(®) | Vcc = Max. VIN = Vce — o015 | 025 | mAu
Outputs Open VIN = GND : MHz

GAB = GBA = GND or

G=DIR=GND

One Input Toggling

50% Duty Cycle .

Ic Total Power Supply Current(®) vce = Max. VIN = VCe — 1.7 4.0 mA

Outputs Open VIN = GND

fcpP = 10MHz

50% Duty Cycle

GAB = GBA =GND or

G=DIR= GND VIN=3.4V - 2.2 6.0

One Bit Toggling VIN = GND

atfi = 5MHz

50% Duty Cycle )

vee = Max. VIN = Vce — 7.0 [1286)

Outputs Open VIN = GND

fcp = 10MHz

50% Duty Cycle

GAB = GBA = GND or

G=DIR=GND VIN=3.4V — ] 92 [21.86G

Eight Bits Toggling VIN=GND

at fi = 5SMHz

50% Duty Cycle

NOTES: .

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

2. Typical values are at Vcc = 5.0V, +25°C ambient.

3. Per TTL driven input (ViN = 3.4V); all other inputs at Vcc or GND.

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

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

6. lc = IQUIESCENT + lINPUTS + IDYNAMIC

Ic = lcc + Alcc DHNT + lccp (fcp/2 + fiNi)

lcc = Quiescent Current

Alce = Power Supply Current for a TTL High Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs High

N1 = Number of TTL Inputs at Dx

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

Ni = Number of Outputs at fi .

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

Alcc_

2634 tb107




IDT54/74FCT646/652T/AT/CT/DT, 648/651T/AT/CT
FAST CMOS OCTAL TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

646T/648T/6517/652T 646AT/648AT/651AT/652AT
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition( Min@ | Max. [ Min® | Max. | MIn@ | Max. | Mind | max. |Unit
i [Eropagation Delay oL :gg; 20 [ 90 | 20 [ 110 20 [ 63 | 20 | 77 |ns
tpzi | Output Enable Time, G,
oot |DIR 1o Bus® 20 | 140 | 20 | 150 | 20 | 98 | 20 | 105 | ns

Output Disable Time, G,
T e ® 20 | 90 | 20 | 110| 20 | 63 | 20 | 77 |ns
:E;*L' gggf?j‘;ulne'ay 20 | 90 | 20 | 100] 20 | 83 | 20 | 70 | ns
:';:’Z zfgfgaéf: Delay SBA or 20 | 110 | 20 {120 20 | 77 | 20 | 84 |ns
18U 23‘5‘:2 g'lglekH‘GH or LOW 40 | — |45 | — |20 — 20| — |ns
tH gﬁ'sdtz'gz;'GH orLoW 20 ] — |20 | — |18 — 15| — |ns
w E:f:"_; ::’I'_soev‘flv dth, 60 { — |60 ]| — |50 ] — |50 ] — |ns
26341bl 08
646CT/648CT/651CT/652CT 646DT/652DT
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(1) Min® | Max. | min@d | Max. | Min@ | Max. | Min® | max. |unit
tPLH Propagation Delay CL = 50pF
tPHL | Bus to Bus _ RL = 500Q 1.5 54 15 6.0 15 44 — I
tPzH Output Enable Time, G,

o | DIR 10 Bue® 15178 |15 [ 89 |15 [ 50| — | — |ns
tpHz | Output Disable Time, G,
o DR © B 15 |63 |15 | 77 |15 | 43| — | — [ns
::: z{ggsfjt:uloe'ay 15 | 57 |15 | 63 | 15 | 4a | — | — |ns
::{*L‘ gfgi‘g‘gfg Delay SBA or 15 | 62 | 15 | 70 | 15 | 50| — | — |ns
tsu Set-up Time HIGH or LOW 20 _ 20 _ 15 _ _ — | ns
Bus to Clock
1 |Hold Time HIGH or LOW
Bus to Clock 1.5 o 15 - 1.0 "_ — I
tw Clock Pulse Width,
HIGH or LOW) il E AR B s R R M

NOTES: 263416109
1. See test circuit and waveforms.

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

3. GAB, GBA to Bus for 651, 652.

4. This parameter is guaranteed but not tested.




(3-STATE)

Integrated Device Technology, Inc.

FAST CMOS OCTAL
BUS TRANSCEIVERS

IDTS54/74FCT620T/AT/CT
IDT54/74FCT623T/AT/CT

F

.

EATURES

IDT54/74FCT620T/623T equivalent to FAST™ speed
IDT54/74FCT620AT/623AT 25% faster than FAST
IDT54/74FCT620CT/623CT 45% faster than FAST
Equivalent to FAST output drive over full temperature
and voltage supply extremes

loL = 64mA (commercial) and 48mA (military)

CMOS power levels (1mW typ. static)

CMOS devices with TRUE TTL input and output com-
patibility

— VoOH = 3.3V (typ.)

— VoL = 0.3V (typ.)

Substantially lower input current levels than FAST
(5pA max.)

Power Down Disable feature

Product available in Radiation Tolerant and Radiation
Enhanced versions

Military product compliant to MIL-STD-883, Class B

DESCRIPTION

The IDT54/74FCT623T/AT/CT is a non-inverting octal
transceiver with 3-state bus-driving outputs in both the send
and receive directions. The B bus outputs are capable of
sinking 64mA and sourcing up to 15mA, providing very good
capacitive drive characteristics.

These octal bus transceivers are designed for asynchro-
noustwo-way communicationbetween databuses. The control
function implementation allows for maximum flexibility in tim-
ing.

One important feature of the IDTFCT620T/AT/CT and
IDTFCT623T/AT/CT is the Power Down Disable capability.
When the GAB and GBA inputs are conditioned to put the de-
vice in high-Z state, the 1/O ports will maintain high impedance
during power supply ramps and when Vcc = 0V. This is a de-
sirable feature in back-plane applications where it may be
necessary to perform “hot" insertion and disinsertion of cards
for on-line maintenance. lt is also a benefit in systems with
multiple redundancy where one or more redundant cards may
be powered-off.

The IDTFCT620T/AT/CT is the inverting option of the
IDTFCT623T/AT/CT.

F

UNCTIONAL BLOCK DIAGRAMS
GBA -4>———

GAB __[>.<.E
At N l/]_‘

N

b b ——B1

Az-As | § L | B2-Bs

7 other transceivers

GBA {>—
GAB — >

Al —e

zﬂvj

| |
T I

|
A2-As | ';—— B2-Bs
~

7 other transceivers

FCT620T/AT/CT FCT623T/AT/CT
2563 cnv* 01 2563 cnv* 02
CEMOSisa of Integrated Device Technol Inc.
FAST s a trad of National i Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992
©1992 Integrated Device Technology, Inc. 6.21 DSC-420812
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IDT54/74FCT620/623T/AT/CT
FAST CMOS OCTAL BUS TRANSCEIVERS (3-STATE)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

GAB 1 [ Vee
A1 2 : GBA
A2 3 ] B
A3 4 : B2
A4 5 ] B3
As 6 ] B4
As 7 ] Bs
A7 8 ] Bs
As 9 1 B7

GND 10 ] Bs

DIP/SOIC/CERPACK 2563 cnv* 03
TOP VIEW

DEFINITION OF FUNCTIONAL TERMS

INDEX

A3
A4
As
As
A7

2563 cnv* 04

ABSOLUTE MAXIMUM RATINGS™

P_ln Names Description Symbol Rating Commercial Military ] Unit
GBA, GAB | Enable Inputs VTeRM@) | Terminal Voltage | -0.510+7.0 | -0.5t0+7.0 | V
Al-As A Bus Inputs or 3-State Qutputs "GV';\I‘DRQSPQC‘ to
B1-Bs B Bus Inputs or 3-State Outputs vTERM(® | Terminal Voltage | -0.5to Voc | -0.5to Voo | V
25631101 with Respect to
: GND
FUNCTION TABLE(1) TA -1 Operating 0to+70 |-55t0+125| °C
Temperature
__Enable Inputs Outputs Teias | Temperature -5510+125 [ 6510 +135 | °C
GBA GAB FCT620 FCT623 Under Bias
L L Bdatato Abus | BdatatoA bus TsTG Storage -55t0 +125 | -65t0 +150 | °C
H H AdatatoBbus | AdatatoB bus Temperature _
m L Z Z PT Power Dissipation 0.5 0.5 w
L H E datato Abus | BdatatoA bus lour (D:Sr O:Ipyt 120, 120 mA
AdatatoBbus | AdatatoBbus =
NOTES: 2563 11 02 NOTES: 2563 tbl 03

1. H = HIGH Voltage Level
2. L= LOW Volage Level
3. Z = High-Impedance (OFF) state

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability. No terminal voltage
may exceed Vcc by +0.5V unless otherwise noted.

2. Input and Vcc terminals only.

3. Outputs and I/O terminals only.

CAPACITANCE (TA = +25°C, f = 1.0MHz)

Symbol | Parameter() | Conditions | Typ. | Max. | Unit
CIN Input VIN =0V 6 10 | pF
Capacitance
Cuvo /0 Vout = 0V 8 12 pF
Capacitance
NOTE: 2563 bl 04

1. This parameter is measured at characterization but not tested.
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IDT54/74FCT620/623T/AT/CT

FAST CMOS OCTAL BUS TRANSCEIVERS (3-STATE)

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V £ 5%; Military: Ta = —55°C to +125°C, Vce = 5.0V + 10%

Symbol Parameter Test Conditions(! Min. |Typ.@ | Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 —_ — \
ViL Input LOW Level Guaranteed Logic LOW Level — - 0.8 \
IiH Input HIGH Current Vece = Max. Except /O Pins — — 5 pA

Vi=27V I/O Pins — — 15
e Input LOW Current Vce = Max. Except /O Pins — — -5 HA
Vi=0.5V /O Pins — — -15
] Input HIGH Current Vece = Max., Vi = Vce (Max.) — — 20 HA
VIK Clamp Diode Voltage Vee = Min,, IN=~18mA — 07 | 1.2 v
los Short Circuit Current Vece = Max.(d), Vo= GND -60 | -120 | -225 | mA
loFF Power Down Disable Vce = GND, Vo = 4.5V —_ — 100 HA
VoH Output HIGH Voltage Vece = Min. oH = —6mA MIL. 24 33 —_ v
(A and B Bus) VIN=ViHor ViL loH = -8mA COM'L.
loH = —12mA MIL. 2.0 3.0 — \'
lIoH = ~15mA COML'L.
VoL Output LOW Voltage (A Bus) Vce = Min. loL = 32mA MIL.(4) — 0.3 0.5 v
VIN = ViH or ViL loL = 48mA COM'L.
Vo Output LOW Voltage (B Bus) Vce = Min. loL = 48mA MIL.(4) - 03 | 055 v
VIN = ViHor VIL loL = 64mA COM'L.
VH Input Hysteresis — —_ 200 - mvV
lcc Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc —_ 0.2 1.5 mA
NOTES: 2563 bl 05

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

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.

3. Notmore than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.

4. These are maximum loL values per output, for 8 outputs turned on simultaneously. Total maximum loL (all outputs) is 512mA for commercial and 384mA
for military. Derate loL for number of outputs exceeding 8 turned on simultaneously.




IDT54/74FCT620/623T/AT/CT

FAST CMOS OCTAL BUS TRANSCEIVERS (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES
POWER SUPPLY CHARACTERISTICS
Symbol Parameter Test Conditions(") Min. (Typ.®| Max. | Unit
Quiescent Power Supply Current | Vcc = Max. : . e
Icc —

4 TTL Inputs HIGH Vin = 3.4V6) ' 0.5 | 20 | mA
[elels] Dynamic Power Supply Vce =Max. VIN = Vce — (015} 025 | mA
Current® Outputs Open | viN=GND o MHz

GBA = GAB=GND
One Input Toggling

) . ‘| 50% Duty Cycle . . . .
Ic- . Total Power Supply Current(®} ~Vee = Max. VIN =Vce — 17 | 40 mA
‘ Qutputs Open VIN =GND
= 10MHz ) : -
50% Duty Cycle VIN =3.4V — 2.0 50 -

GBA = GAB = GND VIN =GND
One Bit Toggling. '

Vec = Max. -] VIN =Vco v — ] 32 |65
Outputs Open VIN =GND :

fi = 2.6MHz '

50% Duty Cycle VIN = 3.4V — 52 |14.56)

GBA=GAB= GND VIN = GND
Elght Bits Toggling . :
NOTES: 2563 tbl 06
1. For conditions shown as Max. or Min., use appropnate value specified under Elecmcal Characteristics for the applicable device type.

2. Typical values are at Vcc = 5.0V, +25°C ambient.

3. Per TTL driven mput (VIN = 3.4V); all other inputs at Vce or GND.

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

5.

6.

Values for these conditions are examples of the lcc formula These limits are guaranteed but not tested.
Ic = IQUIESCENT + lINPUTS + IDYNAMIC

Ic = lcc + Alcc DHNT + lcep (fcp/2 + fiNi)

lcc = Quiescent Current

Alcc = Power Supply Current for a TTL High Input (VIN = 3. 4V)

DH = Duty Cycle for TTL Inputs High :

NT = Number of TTL Inputs at DH

lcco = 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

Ni = Number of Inputs at fi

All currents are in milliamps and all frequencies are in megahertz.
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IDT54/74FCT620/623T/AT/CT
FAST CMOS OCTAL BUS TRANSCEIVERS (3-STATE)

SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT620T/AT/CT

54/74FCT620T 54/74FCT620AT 54774FCT620CT
Com. Mil. com. Mil. Coml. Mil.
Symbol Parameter Condition(" Min.?| Max. [Min.®] Max. [Min.®@] Max. |Min.®| Max. [Min.®| Max. [Min.®| Max. | Unit
1p Propagation Del CL = 50pF
tP;’: opadslion ety . 5059 15/70|15]80|15|52|15|6015|45[15]561] ns
L=
P ion D .
:s: Ego&aiinon clay 15|70 15|80 |15|52|15[60]15]|45]15]51] ns

tPzH Qutput Enable Time
tPZL GBAto An
tPHZ Output Disable Time
tPLZ GBA to An
tPzH Output Enable Time
tPzL GAB to Bn
tPHZ Output Disable Time
tPLZ GAB to Bn

15(9.0)|15(100|15|70[15]|80f15|61|15|69]| ns

15180(115|90|15|65|15|74]15|56|15[64]| ns

1519015105/ 15|70|15(80|15|6.1|15]69]| ns

15|80|15|90|15|65(15[74[15|56|15|64} ns

2563 thl 07

SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT623T/AT/CT

54/74FCT623T 54/74FCT623AT 54/74FCT623CT

Coml. Mil. coml. |  Mil. Com!. Mil.
_Symbol Parameter Condition(? Min.@} Max. [Min.®®| Max. [Min.®| Max. |Min.®| Max. [Min.®| Max. [Min.?| Max. | Unit
tPLH | Propagation Delay CL = 50pF 15|75|15|90|15]|55[15|63]|15]48) 15|54 ns
tPHL Anto Bn RL = 500Q
thLH | Propagation Delay 15(75|15|95|15]55|15]63]|15[48]|15(54] ns

tPHL Bnto An

tPzH Qutput Enable Time
tPzL GBA to An

tPHZ Output Disable Time
trLZ GBA to An

tPzH Output Enable Time
tPzL GABtoBn

tPHZ Output Disable Time
tPLz GAB 10 Bn 15|/80|15(90|15}65|15174115156]15}164 | ns
NOTES: ’ ’ : - 256316108
1. See test circuit and waveforms.

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

15(90115(100| 15|70 15(80(|15]|61[15]169/| ns

15(80(15|980|15|165]|15|74]|15]|56]| 15|64 ns

15|190|15(105|15|70{15[80[15(61]115}169]| ns
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Integrated Device Technology, Inc.

FAST CMOS
OCTAL BUS TRANSCEIVER IDT54/74FCT622T/AT
(OPEN DRAIN)

IDT54/74FCT621T/AT

FEATURES:

.

IDT54/74FCT621T/622T equivalent to FAST™ speed
IDT54/74FCT621AT/622AT 25% faster than FAST
speed

Equivalent to FAST output drive over full temperature
and voltage supply extremes )

loL = 64mA (commercial) and 48mA (military)

CMOS power levels (1mW typ. static)

TTL input and output level compatible

Substantially lower input current levels than FAST
(51A max.)

Power Down Disable feature

JEDEC standard pinout for DIP and LCC

Product available in Radiation Tolerant and Radiation
Enhanced versions

Military product compliant to MIL-STD-883, Class B

DESCRIPTION:

The IDT54/74FCT621T/AT is an octal transceiver with
non-inverting Open-Drain bus compatible outputs in both
send and receive directions. The B bus outputs are capable
of sinking 64mA providing very good capacitive drive
characteristics. These octal bustransceivers are designed for
asynchronous two-way communication between data buses.
The control function implementation allows for maximum
flexibility intiming. The IDT54/74FCT622T/AT is the inverting
option of the '621.

FUNCTIONAL BLOCK DIAGRAM ()

PIN CONFIGURATIONS

GBA —o>——— GAB [ 1 20 [ vee
A1 2 19 GBA
GAB ——>~ Az 3 18 [J B1
Aa 4 P20-1, ., B
2
D20-1,
L“Dc As Os gsop02 160 Bs
As []e & 1517 B4
At +— B As 7 E20-1 4[] Bs
A7 s 13 % Bs
LOCIL As O 121 87
i ‘L GND O 10 1 Bs
]
|
i DIP/SOIC/CERPACK
| TOP VIEW
|
|
A2-As — ! B2-Bs
|
|
7 Other Transceivers 2538 drw 01
FCT621T
NOTE:
1. The FCT622T is the inverting option of FCT621T. 8 10111213
2 % S OB 2s8dwo2
O]
Lcc
TOP VIEW
CEMOS s a  of d Device Technology, Inc.
FAST is a trademark of National Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992
©1992 Integrated Device Technology, Inc. 6.22 DSC-42222
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IDT54/74FCT621T/AT, IDT54/74FCT622T/AT
FAST CMOS OCTAL BUS TRANSCEIVER (OPEN DRAIN)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE(")
Pin Names Description Enable Inputs Function
GBA, GAB Enable Inputs GBA GAB 'FCT621T "FCT622T
A1~ As A Inputs or Open-drain Outputs L L BdatatoAbus | BdatatoAbus
Bi-Bs B Inputs or Open-drain Outputs H H AdatatoBbus | AdatatoBbus
H L OFF OFF
2538 105 L H Bdatato Abus | Bdatato Abus
Adatato Bbus | A datato Bbus
NOTE: 2538 11 06
1. H=HIGH Volitage Level.
L = LOW Voltage Level.
OFF = HIGH if pull-up resistor is connected to Open-Drain output.
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (T = +25°C, f = 1.0MHz)
Symbol Rating Commercial | Military |Unit | |Symbol| Parametert” . |Conditions| Typ.| Max.| Unit
VTERM@| Terminal Voltage [-0.5t0+7.0 [-0.5t0 +7.0[ V CIN Input Capacitance | VIN = OV 6| 10| pF
with Respect -
to GND Cio |/O Capacitance Vout=0V| 8 12 | pF
V1erM®| Terminal Voltage | -0.5toVcc [-05tovVec| Vv | NOTE: : 2538 tol 04
with Respect 1. This parameter is measured at characterization but not tested.
to GND
TA Operating 0to +70 -55t0 +125| °C
Temperature
TaIAS Temperature -55t0 +125 |-6510 +135| °C
Under Bias
TsTG Storage -551t0 +125 |—65t0 +150| °C
Temperature
PT Power Dissipation 0.5 0.5 w
lout DC Output Current 120 120 mA
NOTES: 2538 1b103

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. Thisis astress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability. No terminal voltage
may exceed Vce by +0.5V unless otherwise noted.

2. Inputs and Vcc terminals.

3. Outputs and /O terminals.
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IDT54/74FCT621T/AT, IDT54/74FCT622T/AT

FAST CMOS OCTAL BUS TRANSCEIVER (OPEN DRAIN)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following conditions Apply Unless Otherwise Specified:

Commercial: TA = 0°C to +70°C, Vcc = 5.0V + 5%,; Military: TA = —55°C to +125°C, Vcc = 5.0V £ 10%

Symbol Parameter Test Conditions(" Min. | Typ.? | Max. | Unit

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 —_ — \

Vi Input LOW Level Guaranteed Logic LOW Level —_ — 0.8 Vv

1 Input HIGH Current Vee = Max Except /O Pins —_ — 5 HA
Vi=2.7V /O Pins —_ — 15

i Input LOW Current Vce = Max Except /O Pins — — -5 RA
Vi=0.5V /O Pins —_ — -15

Il Input HIGH Current Vee = Max., VI = Vec (Max.) — — 20 pA

ViK Clamp Diode Voltage Vce = Min,, IN= =18mA — 0.7 -1.2 \']

loFF Power Down Disable Vece = GND — — 100 HA
Vo =4.5V

loH Output HIGH Current Vce = Max. VoH = Vcc (Max.) — — 20 HA
VIN = ViH or ViL

VoL Output LOW Voltage vee = Min, loL = 48mA MIL.4 —_ 0.3 055 | v

(B Bus) VIN = VIH or ViL loL = 64mA COM'L.
VoL Output LOW Voltage Ve = Min. loL = 32mA MIL.* — 0.3 0.5 v
(A Bus) VIN = VIHor VIL loL = 48mA COM'L.
VH Input Hysteresis — — 200 — mV
lcc Quiescent Power Supply Vce = max., ViN = GND or Vee —_ 0.2 1.5 mA
Current®
NOTES: 2538 thl 05

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

2. Typical values are at Vce = 5.0V, +25°C ambient and maximum loading.

3. This test is performed with outputs preconditioned to the LOW state. Icc with outputs preconditioned to the HIGH state is guaranteed when the outputs
are forced to Vce or GND.

4. These are maximum lot values per output, for 8 autputs turned on simultaneously. Total maximum loL (all outputs) is 512mA for commercial and
384mA for military. Derate loL for number of outputs exceeding 8 turned on simultaneously.
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IDT54/74FCT621T/AT, IDT54/74FCT622T/AT

FAST CMOS OCTAL BUS TRANSCEIVER (OPEN DRAIN)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions" Min. | Typ.? | Max. Unit
Alcc Quiescent Power Supply Current Vce = Max. — 0.5 2.0 mA
TTL Inputs HIGH ViN = 3.4V®
lcco Dynamic Power Supply Current™® | Vec = Max. VIN = Vce — 015 | 025 |mAMHz
Outputs Open VIN = GND
GBA = GAB = GND or Vcc
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current(®7) Vec = Max. VIN = Voc — 1.7 4.0 mA
Outputs Open VIN =GND
GBA = GAB = GND or Vcc
One Bit Toggling VIN =3.4V — 2.0 5.0
at fi =10MHz VIN =GND
50% Duty Cycle
Vee = Max. VIN = Vce - 3.2 6.5
QOutputs Open VIN = GND
GBA = GAB = GND or Vcc
Eight Bits Toggling VIN =3.4V — 52 | 1459
at fi = 2.6MHz VIN =GND
50% Duty Cycle
NOTES: 2538 tbl 04

7. This test is performed with outputs tied to GND through a pull-down resistor.

ompwoP

For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
Typical values are at Vcc = 5.0V, +25°C ambient.

Per TTL driven input (VIN = 3.4V); all other inputs at Vcc 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 = IQUIESCENT + [INPUTS + IDYNAMIC

Ic = lcc + Alce DHNT + lcep (fep/2 + fiNi)

lcc = Quiescent Current

Alcc = Power Supply Current for a TTL High Input (ViN = 3.4V)

DH = Duty Cycle for TTL Inputs High

N7 = Number of TTL Inputs at DH

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

Ni = Number of Inputs at fi

All currents are in milliamps and all frequencies are in megahertz.
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IDT54/74FCT621T/AT, IDT54/74FCT622T/AT :
FAST CMOS OCTAL BUS TRANSCEIVER (OPEN DRAIN) MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE - IDT54/74FCT621T/AT

- IDT54/74FCT621T IDT54/74FCT621AT
Com'l. Mil. Com’l. Mil.

Symbol Parameter Condition | Min.@| Max. |Min.® | Max. [Min.@{ Max.| Min.® | Max. |Unit
tPLH Propagation Delay Ato B CL = 50pF 55 ] 13.0 ] 55 | 135 | 55 i2.0] 55 |125 | ns
tPHL RL = 500Q 15 | 85 15 | 95 1.5 68| 15 |76
tPLH Propagation Delay B to A 55 1125 | 55 1130} 55 12.0] 55 1125 | ns
tPHL 15 | 8.0 1.6 | 9.0 1.5 64| 15 |72
tPLH Propagation Delay GBA to A 65 1140 | 55 1145 | 55 13.0] 55 135 |ns
tPHL 1.5 | 85 1.5 | 9.5 1.5 68| 15 [ 7.6
tPLH Propagation Delay GAB to B 55 | 140 | 55 [145 | 65 13.0] 55 135 | ns
PHL ) 1.5 | 8.0 1.5 | 9.0 1.5 64| 15 |72

SWITCHING CHARACTERISTICS OVER OPERATING RANGE - IDT54/74FCT622T/AT

IDT54/74FCT622T IDT54/74FCT622AT
Com’l. Mil. Com’l. Mil.

Symbol Parameter Condition” | MIn.@ | Max. | Min.@ | Max. [Min.®| Max.|Min.? | Max. |Unit
tPLH Propagation Delay Ato B CL = 50pF 55 |135| 55 140 | 55 | 120] 55 |125 | ns
tPHL ) RL = 500Q 15 8.0 15 9.5 1.5 6.0 ]| 15 7.0
tPLH Propagation Delay B toA 55 | 125} 55 | 130 ] 55 | 120| 55 |125 | ns
tPHL 1.5 8.0 1.5 9.5 1.5 5.5 15 165
tPLH Propagation Delay GBA to A : 55 {125 | 55 1130 ] 5.5 11.5| 55 1120 | ns
tPHL 1.5 | 100 15 | 115 1.5 7.0 1.5 8.5
tPLH Propagation Delay GAB to B 6.0 |125| 6.0 |13.0 | 6.0 11.5| 6.0 [12.0 | ns
tPHL 1.5 9.5 1.5 11.0 1.5 6.5 1.5 7.5

NOTES: 2538 tb1 07

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.




REGISTERS

Integrated Device Technology, Inc.

HIGH-PERFORMANCE
CMOS BUS INTERFACE

IDT54/74FCT821AT/BT/CT/DT
IDT54/74FCT823AT/BT/CT/DT
IDT54/74FCT825AT/BT/CT
IDT54/74FCT826AT/BT/CT

FEATURES
Fastest CMOS logic family available

» A, B, C and D speed grades with 4.2ns tPD

+ Available in DIP, SOIC, SSOP, CERPACK and LCC
packages

+ High-speed parallel registers with positive edge-triggered
D-type flip-flops

+ Buifered common Clock Enable (EN) and asynchronous

Clear input (CLR)

loL = 48mA (commercial) and 32mA (military)

Clamp diodes on all inputs for ringing suppression

CMOS power levels (1mW typ. static)

True TTL input and output compatibility

— VoH = 3.3V (typ.)

— VoL =0.3V (typ.)

+ Substantially lower input current levels than AMD’s bipolar
Am29800 series (5pA max.)

+ Product available in Radiation Tolerant and Radiation
Enhanced versions

» Military product compliant to MIL-STD-883, Class B

» Meet or exceed JEDEC Standard 18 specifications

DESCRIPTION:

The IDT54/74FCTB00 seriesis built using advanced
CEMOS™, a dual metal CMOS technology.

The IDT54/74FCT820 series bus interface registers are
designed to eliminate the extra packages required to buffer
existing registers and provide extra data width for wider
address/data paths or buses carrying parity. The IDT54/
74FCTB821AT/BT/CT/DT are buffered, 10-bit wide versions of
the popular ‘374 function. The IDT54/74FCT823AT/BT/CT/
DT are 9-bit wide buffered registers with Clock Enable (EN)
and Clear (CLR) —ideal for parity bus interfacing in high-per-
formance microprogrammed systems. The IDT54/
74FCT825AT/BT/CT and IDT54/74FCT826AT/BT/CT are 8-
bit buffered registers with all the ‘823 controls plus multiple
enables (OE1, OE2, OES3) to allow multiuser control of the
interface, e.g., CS, DMA and RD/WR. They are ideal for use
as an output port requiring high IOL/IOH.

All of the IDT54/74FCTB00 high-performance interface
family are designed for high-capacitance load drive capability,
while providing low-capacitance bus loading at both inputs
and outputs. All inputs have clamp diodes and all outputs are
designed for low-capacitance bus loading in high-impedance
state.

FUNCTIONAL BLOCK DIAGRAM

IDT54/74FCT821/823/825T IDT54/74FCT826T
Do DN Do Dn
EN ——— EN -
DCLQ DCLQ DCLQ
PCP o f>CP a beP Gl >cp o]
CcP - - CP == -
OF | I -- | ! OF J | i J !
'°[> | | “‘D |
Yo YN Yo
CEMOSisa of I Device Technology, Inc.
FASTisa of National
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992

©1992 Integrated Devics Technology, Inc
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IDT54/74FCT821/823AT/BT/CT/DT, 825/826 AT/BT/CT

HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

IDT54/74FCT821T 10-BIT REGISTER

oE ]
Do [
D1 ]
D2 []
D3 ]
D4 [}
Ds ]
Ds [}
D7 ]
Ds [
Ds []

GND

‘ DIP/SOIC/SSOP/CERPACK

TOP VIEW

vce INDEX

IDT54/74FCT823T 9-BIT REGISTER

1 24
2 .23
3 22
4 P24-1 21
5 D241 20
§ S024-2 19

DIP/SOIC/SSOP/CERPACK

TOP VIEW

IDT54/74FCT825/826T 8-BIT REGISTER

DIP/SOIC/CERPACK
TOP VIEW

LOGIC

Yz
Ya
Ya
NC
Ys
Ye
Y7

D

cp
EN
CLR

OE

SYMBOLS

9
| D —
D —<4 a

CP EN CLR
cp — ] I
EN
CLR

8
—~— D

' [e]

CP ENCLR

=1

2567 cnv" 02

2567 cnv* 03

2567 cnv® 04




IDT54/74FCT821/823AT/BT/CT/DT, 825/826AT/BT/CT : .
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

PRODUCT SELECTOR GUIDE FUNCTION TABLE(")
o Dovies IDT54/74FCT821/823/825T
_10-Bit 9-Blit 8-Bit Inputs iternal
Non-inverting|FCT821AT/BT/CT/DT|FCT823AT/BT/CT/DT| FCTB25AT/BT/CT OE | CLR| EN D cpP Q Yi Function
Inverting ‘ FCT826AT/BT/CT H H L L T L y4 X Highz .
2567 th1 01 H H L H bT H Z
H L X X X L z Clear
L] L X X X L L-
PIN DESCRIPTION m m b T x x Tnel z Fold
Names [/[e] Description L H H | X X NC | NC :
Di | The D flip-flop data inputs. H H L L T L z Load

CLR I When the clear input is LOW and OE is H H L H| T H z
LOW, the QI outputs are LOW. When L H L L T L L
the clear input is HIGH, data can be L | H L Hl 7 H-| H
entered into the register. NOTE: . B . . 25671103

CP | Clock Pulse for the Register; enters 1. H=HIGH
data into the register on the LOW-to- ;:b%m Care
HIGH transition. NC = No Change

Yi 0] The register 3-state outputs. T = LOW-to-HIGH Transition

EN | Clock Enable. When the clock enable is Z - High Impedanf:e
LOW, data on the D 1inputis transferred '
to the QI output on the LOW-to-HIGH
clock transition. When the clock enable FUNCTION TABLE(1)
is HIGH, the QI outputs do not change IDT54/74FCT826T
state, regardless of the data or clock -
input transitions. ' ' Inputs '{,’fj":,?'s/

OE | Output Control. When the OE input is OE [CLR[ . EN | mi cP | a Yi | Function
HIGH, the Y-1 outputs are in-the high- H H C L T a Z Highz |
impedance state. When the OE input is . a ) )
LOW, the TRUE register data is present . H H L H T L Z_
at the Yioutputs. H L X X X L z Clear

2567 bl 02 L L X X X L L

H H H X X NC z Hold
L H H X X NC | NC
H H L L T | H Y4 Load
H H L H T L z ’
L H L L T H H
L H L H | 1 L L

NOTE: R . 256716110

1. H=HIGH RN
L=LOW
X = Don't Care
NC = No Change

T = LOW-to-HIGH Transition
Z = High Impedance
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IDTS4/74FCT021/823AT/BT/CT/DT, 825/826AT/BT/CT
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS("

_Symbol Rating Commercial Military | Unit
VTERM(@ | Terminal Voltage | ~0.5t0+7.0 | -05t0+7.0 | V
with Respect to
GND
VTeERM®}| Terminal Voltage | —0.5to Vcc | -0.5toVec | V
with Respect to
GND
TA Operating 0to +70 -55t0 +125 | °C
Temperature
TelAs Temperature —55t0+125 | —65t0 +135 | °C
Under Bias
TsTG Storage -55t0 +125 | -65t0 +150 | °C
Temperature
PT Power Dissipation 0.5 0.5 W
lour DC Output 120 120 mA
Current
NOTES: 25671b104

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability. No terminal voltage
may exceed Vcc by +0.5V unless otherwise noted.

2. Inputand Vce terminals only.

3. Qutputs and |/O terminals only.

CAPACITANCE (TA = +25°C, f = 1.0MHz)

Symbol | Parameter() | Conditions | Typ. | Max. | Unit
CIN Input VIN = 0V 6 10 | pF
Capacitance
cout Output Vourt = 0V 8 12 | pF
Capacitance
NOTE: 256716105

1. This parameter is measured at characterization but not tested.

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = 0°C to +70°C, Vce = 5.0V + 5%, Military: TA = -55°C to +125°C, Vcc = 5.0V + 10%

Symbol Parameter Test Conditions(" Min. | Typ.@ | Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 20 — —_ \
ViL Input LOW Level Guaranteed Logic LOW Level —_ — 0.8 \
IiH Input HIGH Current Vce = Max. Vi=27V — — 5 pA
it Input LOW Current Vee = Max. Vi=0.5V —_ —_ -5 pA
lozv High Impedance Output Current | Vcc = Max. Vo=27V — — 10 pA
lozL Vo = 0.5V — — -10
h Input HIGH Current Vce = Max., Vi = Vee (Max.) — — 20 HA
ViK Clamp Diode Voltage Vee = Min,, IN=-18mA — -07 | -1.2 \
los Short Circuit Current Vee = Max.®), Vo= GND —60 | —120 | 225 | mA
VoH Output HIGH Voltage Vee = Min. loH = -6mA MIL. 2.4 3.3 - \'

VIN = VIH or ViL loH = —8mA COM'L.
loH = =12mA MIL. 2.0 3.0 — v
loH = —15mA COM'L.
VoL Output LOW Voltage Vvce = Min. loL = 32mA MIL. —_ 0.3 0.5 \
VIN = VIHor ViL loL = 48mA COML.
VH Input Hysteresis — — 200 — mV
lcc Quiescent Power Supply Current | Vcc = Max. - 0.2 1.5 mA
VIN = GND or Vcc
NOTES: 2567 bl 06

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

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.

3. Not more than one output should be shorted at one tims. Duration of the short circuit test should not exceed one second.
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IDT54/74FCT821/823AT/BT/CT/DT, 825/826AT/BT/CT .
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(! Min. | Typ.®| Max. | Unit
Quiescent Power Supply Current | Vcc = Max.
Alec TTL Inputs HIGH | Vin=3.4V0) — | %520 m
lcco Dynamic Power Supply Current() | Vcc = Max. VIN = Vce — | o015 025 | mA/
Outputs Open VIN = GND MHz
OE = EN=GND
One Input Toggling
50% Duty Cycle :
Ic Total Power Supply Current(®) vce = Max. VIN = Vce — 17 40 | mA
. Outputs Open VIN = GND
fcp= 10MHz
50% Duty Cycle
OE = EN=GND VIN = 3.4V — | 22 | 60
One Bit Toggling VIN = GND
at fi = SMHz '
50% Duty Cycle
Vce = Max. VIN = Vce - 40 | 7.8
Outputs Open VIN = GND
fcP= 10MHz
50% Duty Cycle .
OE=EN=GND VIN = 3.4V — | 62 [16.80
Eight Bits Toggling VIN = GND
at fi = 2.6MHz
50% Duty Cycle
NOTES: 25670l 07

1. For conditions shown as Max. or Min., use appropriate valus specified under Electrical Characteristics for the applicable devics type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
5. Values for these conditions are examples of the lcc formula. These limits are guaranteed but not tested.
6. Ic = |QUIESCENT + lINPUTS + IDYNAMIC

Ic = lcc + Alcc DHNT + leep (fep/2 + fiNi)

lcc = Quiescent Current

Alce = Power Supply Current for a TTL High [nput (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH

lcep = 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

Ni = Number of Inputs at fi

All currents are in milliamps and all frequencies are in megahertz.
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IDT54/74FCT821/823AT/BT/CT/DT, 825/826AT/BT/CT
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT821AT-826AT FCT821BT-826BT
Com'l. Mil. Com!'l. Mil.
Symbol Parameter Condition() Min.®@| Max. | Min.(2 Min.@| Max. | Min.t?| Max. | Unit
tPLH Propagation Delay CL = 50pF 1.5 10.0 1.5 1.5 75 1.5 8.5 ns
tPHL CP 1o YI (OE = LOW) AL = 500Q
CL = 300pF“4 15 | 200 | 15 1.5 | 150 | 15 | 16.0
RL = 500Q
tsu Set-up Time HIGH or LOW CL = 50pF 4.0 - 4.0 3.0 —_ 3.0 - ns
Dito CP RL = 500Q
tH Hold Time HIGH or LOW 2.0 —_ 2.0 15 - 1.5 - ns
Dito CP
tsu Set-up Time HIGH or LOW 4.0 —_ 4.0 3.0 - 3.0 e ns
EN to CP
tH Hold Time HIGH or LOW 2.0 — 2.0 0 —_ 0 —_ ns
EN to CP
tPHL Propagation Delay, CLR to i 1.5 14.0 1.5 1.5 9.0 15 9.5 ns
tREM Recovery Time CLR to CP 6.0 — 7.0 6.0 — 6.0 — | ns
tw Clock Pulse Width 7.0 — 7.0 6.0 —_ 6.0 — ns
HIGH or LOW
tw CLR Pulse Width LOW 6.0 —_— 7.0 6.0 — 6.0 — | ns
tPZH Output Enable Time OE to Yi CL = 50pF 1.5 | 120 | 1.5 1.5 8.0 1.5 8.0 | ns
tPzL RL = 500Q
CL = 300pF4 15 [ 230 | 15 15 | 150 | 15 | 16.0
RL = 500Q
tPHZ Output Disable Time OF CL = 5pF(4 15 | 70 | 15 15 | 65 | 1.5 | 70 | ns
tPLZ oY RL = 500Q
CL = 50pF 1.5 8.0 1.5 1.5 7.5 1.5 8.0
RL = 500Q
NOTES: 2567 tb108
1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. This parameter is guaranteed but not tested.
4. This condition is guaranteed but not tested.
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IDT54/74FCT821/823AT/BT/CT/DT, 825/826AT/BT/CT
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT821CT-826CT FCT821DT FCT823DT
Com'l. Mil. Com'l. Com'l.
Symbol Parameter Condition(? Min.@| Max. | Min.@| Max. | Min.?| Max. | Min.®@| Max. | Unit
tPLH Propagation Delay CL = 50pF 1.5 6.0 1.5 7.0 1.5 4.2 1.5 5.0 ns
tPHL CP toYI(OE = LOW) RL = 500Q
CL = 300pF(® 15 {1251 15 | 135 15 [ 80 | 1.5 | 85
RL = 500Q
tsu Set-up Time HIGH or LOW CL = 50pF 3.0 — 3.0 — 2.0 — 2.0 —_ ns
Dito CP RL = 500Q
tH Hold Time HIGH or LOW 1.5 —_ 1.5 —_ 1.0 —_ 1.0 —_ ns
Dito CP
tsu Set-up Time HIGH or LOW 3.0 — 3.0 — 3.0 — 3.0 — ns
EN toCP
tH _H_old Time HIGH or LOW 0 _ 0 — 0 —_ 0 —_ ns
EN to CP
tPHL Propagation Delay, CLR to Y1 1.6 8.0 1.5 85 1.5 5.0 1.5 50 | ns
tREM Recovery Time CLR to CP 60 | — 6o | — | 30| —|380)] — |ns
tw Clock Pulse Width 6.0 — 6.0 — 3.0 — 3.0 — ns
HIGH or LOW{®)
tw CLR Pulse Width LOW() 6.0 — 6.0 — | 3.0 — | 30 — | ns
tPzZH Output Enable Time OF to Yi CL = 50pF 15 [ 70 | 1.5 | 80 156 | 48 | 15 | 48 | ns
tPZL RL = 500Q
CL= 300pF(“) 1.5 12,5 15 135 1.5 9.0 1.5 9.0
RL = 500Q
tPHZ Output Disable Time OF CL = 5pF(4 15 | 60 | 15 | 60 | 15 | 40 | 15 [ 40 | ns
tPLZ oY RL = 500Q
CL = 50pF 1.5 6.5 15 6.5 1.5 4.0 15 4.0
RL = 500Q
NOTES: ) 256715109

1. See test circuit and waveforms.

2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. This parameter is guaranteed but not tested.

4. This condition is guaranteed but not tested.
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BUFFERS

Integrated Device Technology, Inc.

FAST CMOS 10-BIT

|DT54/74FCT827AT/BT/CT/DT
' IDT54/74FCT828AT/BT/CT

FEATUFIES

Fastest CMOS logic family available

A, B, Cand D speed grades with 3.8ns tPD
Available in DIP, SOIC, SSOP, CERPACK and LCC
packages

loL = 48mA (commercial), and 32mA (mllltary)
Clamp diodes on all inputs for ringing suppression
CMOS power levels (1mW typ. static) ‘
True TTL input and output level compatible
Substantially lower input current levels than AMD's
bipolar Am29800 series (5pA max.)

Product available in Hadlatlon Tolerant and Fiadlat|on
Enhanced versions

Military product compliant to MIL-STD-883, Class B

' DESCRIPTION

The IDT54/74FCTB00 series is bullt using advanced

" CEMOS™, a dual metal CMOS technology.

~ ThelDT54/74FCT827AT/BT/CT/DT and IDT54/74FCT828-
AT/BT/CT. 10-bit bus drivers provide high-performance bus
interface buffering for wide data/address paths or buses
carrying parity. The 10-bit buffers have NAND-ed output
enables for maximum control flexibility. ‘

All of the IDT54/74FCT800 high-performance interface
family are designed for high-capacitance load drive capability,
while providing low-capacitance bus loading at both inputs
and outputs. All inputs have clamp diodes and all outputs are
designed for low-capacitance bus loading in high-impedance
state.

FUNCTIONAL BLOCK DIAGRAM

Yo Y1 Y2 Y3 Ya

A/

/

" Ys

Ye Y7 Ys Ys

[~/ /

Do D1 D2 Ds D4 Ds Ds D7 Ds Ds OE: OE:
2573 cnv* 01
PRODUCT SELECTOR GUIDE
10-Bit Buffer

Non-inverting IDT54/74FCT827AT/BT/CT/DT

Inverting IDT54/74FCT828AT/BT/CT
CEMOS is a trademark of Intagrated Device Technology, Inc. 25731610
FASTisa rk of National Semi Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992
©1992 Integrated Device Technology, Inc. 6.24 " Dsc-421712
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IDT54/74FCT827AT/BT/CT/DT, IDT54/74FCT828AT/BT/CT
HIGH-PERFORMANCE CMOS BUFFERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS LOGIC SYMBOL
10 10
Do-g Yo-9
OE1
OF 1 )
DIP/SOIC/SSOP/CERPACK 2573 env* 0204
TOP VIEW
* FCT827AT/BT/CT/DT only.
PIN DESCRIPTION
Names [[{e] Description
[o]= I When both are LOW the outputs are
enabled. When either one or both are
HIGH the outputs are High Z.
Dt | 10-bit data input.
Y o 10-bit data output.
2573tbl 02
FUNCTION TABLES )
IDT54/74FCT827T (NON-INVERTING)(" IDT54/74FCT828T (INVERTING)
Inputs Output Inputs Output ~
OE1  OE2 D Yi Function OE1 OEz DI Yi Function
L L L L Transparent L L L H Transparent
L L H H L L H L
H X X V4 Three-State H X X z Three-State
X H X 4 X H X YA
NOTE: 2s573wt03  NOTE: 2573 b1 04
1. H=HIGH, L =LOW, X = Don't Care, Z = High Impedance 1. H=HIGH, L = LOW, X = Don't Care, Z = High Impedance




IDT54/74FCT827AT/BT/CT/DT, IDT54/74FCT828AT/BT/CT
HIGH-PERFORMANCE CMOS BUFFERS .

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS("

CAPACITANCE (Ta = +25°C, f = 1.0MHz)

Symbol Rating Commercial | Military [ Unit}! [ Symbol | Parameter(!) | Conditions | Typ. | Max. | Unit
VTerm(@ | Terminal Voltage | ~0.5t0+7.0 [ -0.5t0+7.0 [ V CIN Input VIN =0V 8 10 | pF
gl&hDRespem to Capacitance
v7erm@ | Terminal Voltage | —-0.5to Vec | -0.5toVee | V Cour gutp ut Vour = ov 8 12 | pF
with Respect to ‘ apacitance i
GND NOTE: * 25731106
TA Operating Oto+70 | -55t0+125| °C 1. This parameter is measured at characterization but not tested.
Temperature ’
TslAs Temperature -551t0 +125 | -65t0 +135 | °C
Under Bias :
Ts1G Storage -551t0 +125 | -65t0 +150 | °C
Temperature
PT Power Dissipation 0.5 0.5 w
lout DC Output 120 120 mA
Current
NOTES: 2573 16105
1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability. No terminal voltage
may exceed Vce by +0.5V unless otherwise noted.
2. Inputand Vce terminals only.
3. Outputs and I/O terminals only.
DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = 0°C to +70°C, Vcc = 5.0V £ 5%; Military: TA = -55°C to +125°C, Vcc= 5.0V £ 10%
Symbol Parameter Test Conditions(") Min. |Typ.®| Max. | Unit
ViH Input HIGH Level Guaranteed Logic HIGH Level 2.0 —_ - \
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 \
IH Input HIGH Current Vce = Max. Vi=27V —_ — 5 pA
[ ‘| Input LOW Current Vee = Max. - Vi=0.5V — — -5 HA
lozH High Impedance Output Current | Vcc = Max. Vo=27V —_ —_ 10 nA
lozL s Vo = 0.5V — — -10 .
li Input HIGH Current Vce = Max., Vi= Vce (Max.) — — 20 HA
VIK Clamp Diode Voltage Vce = Min,, IN=-18mA —_ -07 | 1.2 v
los Short Circuit Current Vee = Max.®), Vo= GND —60 | —120 | 225 | mA
VoH Output HIGH Voltage Vece = Min. loH = —6mA MIL. 24 33 — \
VIN=VIHor VIL loH = -8mA COMLL.
loH = —12mA MIL. 2.0 3.0 — \'
loH = -15mA COM'L.
VoL Output LOW Voltage Vce = Min. loL = 32mA MIL. —_ 0.3 0.5 \
VIN=ViHor VIL loL = 48mA COM'L.
VH Input Hysteresis — — 200 —_ mV
Icc Quiescent Power Supply Current | Vcc = Max. — 0.2 1.5 mA
VIN = GND or Vcc
NOTES: 2573101 07

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vec = 5.0V, +25°C ambient and maximum loading.

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




IDT54/74FCT827AT/BT/CT/DT, IDT54I74FCT828AT/BT/CT ' ; ’ B ;
HIGH-PERFORMANCE CMOS BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol - _Parameter ) "~ _Test Conditions{" Min. |Typ@| Max. | Unit

Quiescent Power Supply Current Vce = Max.
Alcc —
TTL Inputs HIGH - ViN = 3.4V3) 05 | 20 | mA
lcco Dynamic Power Supply Current®) | Vcc = Max. ] VIN=Vce | . — | 015} 025 | mA/
Outputs Open VIN = GND ) MHz

OFE1 = OE2 = GND
One Input Toggling

50% Duty Cycle - .
Ic Total Power Supply Current® - | Vcec = Max. ‘ VIN = Vce — 1.7.{.40 | mA
: Outputs Open . VIN = GND :
fi = 10MHz ‘
50% Duty Cycle VIN = 3.4V — 20 5.0

OE+1 = OF2 = GND VIN=GND"
One Bit Toggling )

Vce = Max. VIN=Vce — 32 | 656
Outputs Open VIN = GND
=2.5MHz . .
50% Duty Cycle ViN=34V - — | 52 [145®
OE1 =0E2 = GND ViN = GND
Eight Bits Togglmg '
NOTES: o ‘ : - - 257311 08
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the appllcable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven |npu! (VIN = 3.4V); all other inputs at Vccor GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations.
5. Values for these conditions are examples of the Icc formula These limits are guaranteed but not tested.
6. lc = lQUIESCENT + IINPUTS + IDYNAMIC

Ic lcc + Alcc DHNT + lcep (fep/2 + fiNi)

Icc = Quiescent Current

Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH

lccb = 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

Ni = Number of Inputs at fi

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

6.24 4



IDT54/74FCT827AT/BT/CT/DT, IDT54/74FCT828AT/BT/CT

HIGH-PERFORMANCE CMOS BUFFERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

54/74FCT827AT/828AT 54/74FCT827BT/828BT
Com'l. Mil. Com'l. Mil.
Symbol Parameter Conditions(" M@ | Max. | MIn® | Max. | MIn® | Max. | MIn® | Max. | Unit
1PLH | Propagation Delay Ct = 50pF 15 | 80 | 15 | 90| 15 | 50 | 15 | 65 | ns
tPHL Dito Y1 RL = 500Q .
- = (3)
IDT54/74FCTE27T (Non CL = 300pF 15 | 150 | 15 [ 170 | 15 | 130 | 15 | 140
inverting) RL = 500Q
tPLh | Propagation Delay CL = S0pF 15 | 00 | 15 | 100 | 15 | 55 | 15 | 65 | ns
tPHL Dito Yl BL = 500Q
= (3)
IDT54/.74FCT828T Ct = 300pF 15 14.0 15 16.0 1.5 13.0 15 140
(Inverting) RL = 500Q
tPzH Output Enable Time CL = 50pF
trzL OEito YI AL = 5000 1.5 12.0 15 13.0 1.5 8.0 15 9.0 ns
= 3)
Ct 300pF( 1.5 23.0 1.5 25.0 1.5 15.0 15 16.0
RL = 500Q
tPHZ Output Disable Time CL = 5pF(3}
Pz OEito Vi AL < 5000 1.5 9.0 1.5 9.0 1.5 6.0 15 7.0 ns
CL = 50pF
AL < 5000 1.5 10.0 1.5 10.0 1.5 7.0 15 8.0
2573tbl10
54/74FCT827CT/828CT 54/74FCT827DT
Com'l. Mil. Com'l. Mil. ‘
Symbol Parameter Conditions(" Min® | Max. | Mn® | Max. | MIin® | Max. | Mn® | Max. | Unit
tPLH Propagation Delay CL = 50pF 15 44 15 50 15 38 _ _ ns
tPHL DitoYi RL = 500Q
- = (3)
[DTS4/74FCTB27T (Non- | CL = 300pF 15 100 15 | 11015 |75 | — | —
inverting) RL = 500Q
tPLH Propagation Delay CL =50pF 15 a4 15 50 _ _ _ _ ns
tPHL DitoYi RL = 500Q
- 3)
IDT54/74FCT828T CL = 300pF is l1ool1s 1ol — [ = | = | =
(Inverting) RL = 500Q
tPzH Output Enable Time CL = 50pF _ _
trzL OB to VI AL = 5000 15 7.0 1.5 8.0 1.5 5.0 ns
- 3
G- SOOPF( ) 1.5 14.0 1.5 15.0 15 9.0 —_ —_
RL = 500Q
trHz | Output Disable Time CL = 5pF(® 1 _
Lz OEito VI AL = 500Q 15 57 15 6.7 1.5 43 ns
CL= SOPF
AL = 500Q 15 6.0 15 7.0 15 43 —_
NOTES: 25736111
1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. These conditions are guaranteed but not tested.
6.24 5



i HIGH-PERFORMANCE IDT54/74FCT841AT/BT/CT/DT
CMOS BUS INTERFACE IDT54/74FCT843AT/BT/CT

LATCHES IDT54/74FCT845AT/BT/CT
Integrated Device Technology, Inc.
FEATURES DESCRIPTION:
Fastest CMOS logic family available The IDT54/74FCT800 series is built using. advanced
+ A, B, C and D speed grades with 4.2ns tPD CEMOS™, a dual metal CMOS technology.
- Available in DIP, SOIC, SSOP, CERPACK and LCC The IDT54/74FCT840 Series bus interface latches are
packages designed to eliminate the extra packages required to buffer
« TRUE TTL input and output compatible - . existing latches and provide extra data width for wider
— VOH = 3.3V (typ) address/data paths or buses carrying parity. The IDT54/

74FCTB41AT/BT/CT/DT are buffered, 10-bit wide versions of
the popular ‘373 function. The IDT54/74FCT843AT/BT/CT
are 9-bit wide buffered latches with Preset (PRE) and Clear

- VoL = 0.3V (typ).
*+ loL = 48mA (commercial) and 32mA (military)

+ Clamp diodes on allinputs for ringing suppression (CLR) — ideal for parity bus interfacing in high-performance

* CMOS power levels (1mW typ. static) systems. The IDT54/74FCT845AT/BT/CT are 8-bit buffered

. S.ubstannally lower input current levels than AMD's latches with all the ‘843 controls, plus multiple enables (OE1,
bipolar Am29800 series (SuA max.) OEz, OE3) to allow multiuser control of the interface, e.g., CS,

+ Product available in Radiation Tolerant and Radiation DMA and RD/WR They are ideal for use as an output pon
Enhanced versions requiring high loL/IoH.

+ Military product compliant to MiL-STD-883, Class B All of the IDT54/74FCT800 high-| performance mterface

» Meet or exceed JEDEC Standard 18 specifications family are designed for high-capacitanceload drive capability,

while providing low-capacitance bus loading at both inputs
~and outputs. All inputs have clamp diodes and all outputs are
- designed for low-capacitance bus loading in high-impedance

state.
FUNCTIONAL BLOCK DIAGRAM
Do D1 De Ds Ds Ds D1 DN
PRE
HoP | UoP | UoP | YoP | YoP_| YoP_ o P | UpP_
He Of At R He Ok He R e QR e 9 HLe 9 ALE 9
LR LR LR CLR CLR CLR LR CLR
s T T T L]
—0\“ -
e
LE N
- Y Y Y Y F\/ p/ Y
|~ |
Yo Y1 Yz Y3 Y4 N-1 YN
2571 cnv* 01
PRODUCT SELECTOR GUIDE
Device
10-Bit 9-Bit 8-Bit
IDT54/74FCT841 IDT54/74FCT843 IDT54/74FCT845
CEMOS i a tradamark o Intecrated Device Tochmology. o AT/BT/CT/DT AT/BT/CT AT/BT/CT
FAST is a trad k of Nationa! i Co. 2571 tbl 01
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1992

©1992 Integrated Device Technology, Inc. 6.25 DSC-420472
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IDT54/74FCT841AT/BT/CT/DT, 843/845AT/BT/CT
CMOS BUS INTERFACE LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
IDT54/74FCT841T 10-BIT LATCH

oEC Tt 24| vec INDEX
Do ]2 23[ Yo
D1[]3 22y
D2[]4 P24-1 21[]Y2
Da[]5 D24-1 20[3Ys
Da[J6 E24-1 19[vs
Ds 7 SO24-2 18[Ys
D8 & 17[7Ye
b7 Jo SO247 16 Y7
Ds []10 15[ Vs
Do []11 14[] Y9
GND [JLE
DIP/CERPACK/SOIC/SSOP

TOP VIEW

IDT54/74FCT843T 9-BIT LATCH

DsCj7 & 18[]Ys
Ds ]88 SO24-2 17|73 vs
D7 ]9 16[1Y7
Ds []10 151 Ys
CLR [J11 14[]PRE
GND 112 13[JLE
DIP/CERPACK/SOIC
TOP VIEW

INDEX

P24-1
D24-1
£24-1

IDT54/74FCT845T 8-BIT LATCH

Y4
NC
Ys
Ys
Y7

D —g,L D a
LE PRE CLR
L —
PRE
CLR
OE

10

2571 cnv*® 02,03,08

2571 cnv* 04,05,09

2571 env* 06,07,10

6.25



IDT54/74FCT841AT/BT/CT/DT, 843/845AT/BT/CT
CMOS BUS INTERFACE LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE(")
Name /0 Description inter-
CLR I When CLR is low, the outputs are LOW nputs nal |Output
if OE is LOW. When CLR is HIGH, data CLRIPRE[CE [ LE | D1 Q Yi Function
can be entered into the latch. "
H|H X X H
Di | The latch data inputs. a1 h : T )If 1 ; Hfg: §
LE | The latch enable input. The latches are !g
transparent when LE is HIGH. Input data HiH]HJHH H Z |HighZ
is latched on the HIGH-to-LOW HIH|[H L[ X NC Z ' |Latched (High Z)
transition. H|H|L|H|L L L |Transparent
Yi (0] The 3-state latch outputs. H H L H H H H [Transparent
OE ] The output enable control. When OE is R L NC Lt
LOW, the outputs are enabled. When OE L X NC_|Latched
is HIGH, the outputs V| are in high- H L L X1 X H H_[Preset
impedance (off) state. L|H L]X X L L |Clear
PRE | Preset line. When PRE is LOW, the L L L X | X H H |Preset
OUlpUtS are HIGH if OE is LOW. Preset L H H L X L Z Latched (ngh Z)
ides CLR.
overrides CLA H|L|H|L|X] H | Z |Latched (High2)
2571 tbl 02
NOTE: 2571 1103
1. H=HIGH, L= LOW, X=Don't Care, NC = No Change, Z = High Impedance

ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Commerclal Military | Unit

VT1erm(@ | Terminal Voltage | -0.5t0+7.0 | -0.5t0+7.0 | V
with Respect to
GND

v1eam® | Terminal Voltage | -0.5to Vec | -05toVee | V
with Respect to
GND

TA Operating 0to +70 -55t0o +125 | °C
Temperature

TBIAS Temperature -55t0 +125 | -65t0 +135 | °C
Under Bias

TsTG Storage -55t0 +125 | -65t0 +150 | °C
Temperature

PT Power Dissipation 0.5 0.5 w

lout DC Output 120 120 mA
Current

NOTES: 2571 tbl 04

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability. No terminal voltage
may exceed Vce by +0.5V unless otherwise noted.

. Input and Vcc terminals only.

. Outputs and I/O terminals only.

w N

CAPACITANCE (Ta = +25°C, f = 1.0MHz2)

Symbol | Parameter(? | Conditions | Typ. | Max. | Unit
CIN Input VIN =0V 6 10 | pF
Capacitance
Cout Output VouT =0V 8 12 | pF
Capacitance
NOTE: 2571 1o 05

1.This parameter is measured at characterization but not tested.

6.25 3




IDT54/74FCT841AT/BT/CT/DT, 843/845AT/BT/CT ' . :
CMOS BUS INTERFACE LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified: ‘ ‘
‘Commercial: TA = 0°C to +70°C, Vcc = 5.0V + 5%; Military: TA = —=55°C to +125°C, Vcc= 5.0V + 10%

Symbol _Parameter ~___Test Conditions(" . Min. |Typ.®| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - — \
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 \
IiH Input HIGH Current Vce = Max. Vi=27V - . — —_ 5 pA
e | Input LOW Current - - vce = Max. Vi=0.5V Co — — -5 HA
lozH High Impedance Output Current | Vcc = Max: Vo =27V ‘ — — 10 HA
lozL Vo =0.5V — — -10
i Input HIGH Current Vee = Max., Vi = Vce (Max.) . — — 20 HA
ViK Clamp Diode Voltage Vee = Min,, IN=-18mA — | =07 | 12 v
los Short Circuit Current vee = Max.®), Vo= GND : —60 | —120 | =225 | mA
Vo Output HIGH Voltage - Vee = Min. - loH = —6mA MIL.- 24 33 |- — v

) ) VIN=ViHor ViL loH =—8mA COML.
IoH = ~12mA MIL. 20 | 30 | — Y
loH =—-15mA COM'L.
VoL Qutput LOW Voltage Vee = Min. loL = 32mA MIL. — 0.3 0.5 \
) VIN= ViH or ViL loL = 48mA COM'L..
VH Input Hysteresis — — 200 — mV
lcc Quiescent Power Supply Current | Vcc = Max. - —_ 0.2 1.5 mA
: VIN = GND or Vcc
NOTES: ‘ 2571 tbl 06

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3.. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.

6.25 4



IDT54/74FCT841AT/BT/CT/DT, 843/845AT/BT/CT
CMOS BUS INTERFACE LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(!) Min. |Typ®| Max. | Unit
Alec Quiescent Power Supply Current | Vcc = Max. —_ 0.5 2.0 mA
TTL Inputs HIGH VIN = 3.4V(®)
lcco Dynamic Power Supply Current® { Vcc = Max. VIN = Vce — | 015 | 025 | mA/
Outputs Open VIN = GND MHz
OE=GND
LE = Vce
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current(®) Vce = Max. VIN = Vce — 1.7 | 40 | mA
Outputs Open VIN = GND
fi = 10MHz
50% Duty Cycle VIN = 3.4V - 20 5.0
OE =GND VIN = GND
LE = Vce
One Bit Toggling
Vee = Max. VIN = Vce — |32 | 656
Outputs Open VIN = GND
fi = 2.5MHz
50% Duty Cycle VIN = 3.4V — | 52 {1458
OE =GND VIN = GND
LE = Vcec
Eight Bits Toggling
NOTES: 2571 tol 07
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the apphcable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations.
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
6. Ic = [QUIESCENT + lINPUTS + IDYNAMIC
Ic = lcc + Alcc DHNT + leeb (fop/2 + fiNi}
lcc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)
DH = Duty Cycle for TTL Inputs High
NT = Number of TTL Inputs at DA
lcep = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
= Input Frequency
= Number of Inputs at fi
All currents are in milliamps and all frequencies are in megahertz.
6.25 5



IDT54/74FCT841AT/BT/CT/DT, 843/845AT/BTICT =
CMOS BUS INTERFACE LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT841AT/843AT/845AT FCT841BT/843BT/845BT
Com'l. Mil. Com'l. Mil.
Symbol - . Parameter . . . Conditions(. |{Min@}| Max. |[Min.?| Max. [Min.?| Max. |Min.® | Max. | Unit
tPLH Propagation Delay CL = 50pF ' o
P Dito YI (LE = HIGH) AL = 5000 16 1 90 | 15 | 100 | 15 [ 65 | 1.5 | 75 [ ns
: ‘ ' CL = 300pF(4

AL = 5000 15 | 130 | 15 | 150 | 15 | 130 | 15 | 150
tPLH Propagation Delay CL = 50pF :
PHL LEto Y1 A AL = 5000 . 15 [120 | 15 | 130 ( 1.5 | 80 | 15 | 105 | ns

' CL = 300pF4) e C

AL = 5000 16 |60 | 15 | 200| 15 | 155 | 1.5 | 180
tPLH Propagation Delay, PRE to Yi -+ CL=50pF 1.5 12.0 1.5 14.0 15 8.0 1.5 100 | ns
tPHL ‘ ‘ RL = 500Q 1.5 |.140] 15 | 170 | 15 | 100 | 15 | 130
tPHL Propagation Delay, CLR to I ! 15 | 130§ 15 | 140 | 15 | 100 ] 15 | 110 | ns
tPLH ' : 15 | 140 | 15 | 170 15 | 100 | 15 | 100

| tpzn . ‘[OutputEnable Time OE to Yi CL=50pF
oL - , ‘AL = 5000 15 | 115 1.5 | 180 | 15 | 80 | 15 | 85 |ns
CL = 300pF4

AL = 5000 15 | 230 | 1.5 | 250 [ 1.5 | 140 | 15 [ 150

tPHZ Output Disable Time OE to Yi CL= 5pF4
1wz | AL = 50002 15 | 70 | 15 | 90 [ 15 | 60 | 15 | 65 (ns

CL=50pF : . .

AL 50002 15 | 80 | 15 [ 100 15 | 70 | 158 | 75
tsu Data to LE Set-up Time CL = 50pF 25 — 25 —_ 25 — 25 — |ns
tH Data to LE Hold Time RL = 500Q 25 _ 3.0 —_ 2.5 —_ 25 —_ ns -,
tw LE Pulse Width(® HIGH o ' 4.0 — 5.0 — 4.0 —_ 4.0 — | ns
w PRE Pulse Width® | Low 5.0 — 7.0 - 4.0 — 4.0 — | ns
tw CLR Pulse Width® | Low 4.0 — 5.0 — 4.0 — 4.0 — | ns
tREM Recovery Time PRE to LE 4.0 — 1 40 | — 4.0 —_ 40 [« — | ns
tREM Recovery Time CLRto LE 3.0 —_ 3.0 —_ 3.0 —_ 3.0 — ns

NOTES: 257116108
1. See test circuit and waveforms. [ .

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

3. These parameters are guaranteed but not tested.

4. These conditions are guaranteed but not tested.




IDT54/74FCT841AT/BT/CT/DT, 843/845AT/BT/CT .
CMOS BUS INTERFACE LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWI'i'CHING CHARACTERISTICS OVER OPERATING RANGE

FCT841CT/843CT/845CT FCT841DT
Com'l. Mil. Com'l. Mil.
Symbol ) Parameter Conditions(" Min.@ | Max. [Min.@| Max. [Min.@| Max. {Min.2| Max. | Unit
tPLH Propagation Delay CL = 50pF
tPHL Dito YI (LE = HIGH) AL = 500Q 15 1551 15 163 ] 15 42 - | ™
CL = 300pF4
AL = 500Q 1.5 13.0 1.5 15.0 1.5 8.0 — —
tPLH Propagation Delay CL = 50pF -
tPHL LEto YI RL = 5000 1.5 6.4 1.5 6.8 15 4.0 ns
CL = 300pF4 . ‘
RL = 5000 1.5 15.0 15 16.0 1.5 8.0 - | —
tPLH Propagation Delay, PRE to Yi CL = 50pF 1.5 7.0 1.5 9.0 — — — — ns
tPHL RL = 500Q 1.5 9.0 1.5 12.0 —_ — — —
tPHL Propagation Delay, CLR to YI 1.5 9.0 1.5 10.0 — | = — — | ns
tPLH 1.5 9.0 1.5 9.0 — — — —
tPzH Output Enable Time OE to Vi CL = 50pF .
2L AL = 5000 15 6.5 15 7.3 15 4.8 _ — ns
CL = 300pF4
RL = 5000 15 12.0 1.5 13.0 1.5 8.0 —_ —
tPHZ Output Disable Time OE to YI CL = 5pF4
tpLz RL = 5000 15 57 1.5 6.0 15 4.0 —_ ns
CL = 50pF
RL = 500Q 1.5 6.0 1.5 6.3 15 4.0 _ —
tsu Data to LE Set-up Time CL =50pF 25 — 2.5 — 1.5 — —_ — ns
™ Data to LE Hold Time RL = 500Q 2.5 — 2.5 — 1.0 — e — ns
tw LE Puise Width® | HIGH _ 40| — 40| — 30| — | — | — [ns
w PRE Pulse Width® | Low | 40 — 4.0 — _ — — — I ns
tw CLR Pulse Width® | Low 4.0 - 4.0 