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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 1994 Logic Data Book is comprised of new and revised data sheets on Double-Density 5V logic
products, Octal 5V Logic products, CMOS-Level Output, 3.3V Logic products, Clock Management
products, and Complex Logic products. Also included is a current packaging section for the products
included in this book.

The 1994 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 1990-92 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 sheet in the fifth section). The number in 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 information: 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). These indexes 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.
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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. Lifesupport devices or systems are devices or systems which (a) are intended for surgical implant into the body or (b) support
or sustain life and whose failure 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 failure to perform can be reasonably expected
to cause the failure 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 does not assume any responsibility for use of any circuitry described other than the circuitry
embodiedin an IDT product. The Company makes no representations that circuitry described herein is free from patent infringement 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 BiCameral, BurstRAM, BUSMUX, CacheRAM, DECnet, Double-Density, FASTX, Four-Port, FLEXI-CACHE,
Flexi-PAK, Flow-thruEDC, IDT/c, IDTenvY, IDT/sae, IDT/sim, IDT/ux, MacStation, MICROSLICE, Orion, PalatteDAC, REAL8, R3041, R3051, R3052,
R3081, R3721, R4600, RISCompiler, RISController, RISCore, RISC Subsystem, RISC Windows, SARAM, SmartLogic, SyncFIFO, SyncBiFIFO, SPC,
TargetSystem and WideBus are trademarks of Integrated Device Technology, Inc.

MIPS is a registered trademark of MIPS Computer Systems, Inc
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16-Bit Inverting Buffer/Ling DIVET ........cccoiiiieeiineice e
16-Bit Buffer/Line Driver
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IDT54/74FCT166244T
IDT54/74FCT166245T

16-Bit BUEI/LING DIIVET .....oecivieciie ettt st e e st st e e snaraeees
16-Bit Buffered Transceiver




DOUBLE DENSITY 5V LOGIC PRODUCTS (CONTINUED)

HIGH DRIVE OUTPUT
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IDT54/74FCT16543T 16-Bit Latched Transceiver w/ Chip Enable .........cccoviriniiiiiecee e
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IDT54/74FCT16652T 16-Bit Registered Transceiver w/ Bypass and Seperate Enables ..
IDT54/74FCT16823T 18-Bit Register w/ Clear & Clock Enable .........ccocoecveeiverienvenennnne,
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BALANCED DRIVE OUTPUT WITH BUS HOLD INPUT

IDT54/74FCT162H244T  16-Bit BUFfer/LiNe DIVET .....c.ccviiieiireiiiicenece e e
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IDT54/74FCT162H501T  18-Bit Bidirectional Buffer/Latch/RegiSter .........c.ccoeviviricieieeinece e
IDT54/74FCT162H952T  16-Bit Registered Transceiver w/ Clock Enable ...
OCTAL 5V LOGIC PRODUCTS

TTL-LEVEL WITH BALANCED DRIVE OUTPUT
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IDT54/74FCT2240T Octal Inverting Buffer/Ling DrVer .........c..cccccoiiiiiiiiiniiic s
IDT54/74FCT2244T Octal Buffer/Line Driver ...............

IDT54/74FCT2245T Octal Buffered Transceiver ...

IDT54/74FCT2373T Octal Transparent Latch ....

IDT54/74FCT2374T Octal Register ...,

IDT54/74FCT2541T Octal Buffer/Line Driver w/ Dual Output Enable .
IDT54/74FCT2543T Octal Latched Transceiver w/ Chip Enable ..o
IDT54/74FCT2573T Octal Transparent Latch w/ Flow Through Pin Out ........cccoviiiiieiieececiecceeene
IDT54/74FCT2574T Octal Register w/ Flow Through Pin Out ..........ccocviiiiiiinniinnn.
IDT54/74FCT2646T Octal Registered Transceiver w/ Bypass and Direction Control..................
IDT54/74FCT2652T Octal Registered Transceiver w/ Bypass and Separate Output Enables ....
IDT54/74FCT2827T 10-Bit Buffer w/ Dual Output Enable..........ccoveciiiiieniciiicnineineee e
TTL-LEVEL WITH HIGH DRIVE OUTPUT
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IDT29FCT520T Multi-level Pipeline Register .........c.ccoviviiiinininniiiiinns
IDT29FCT521T Multi-level Pipeline Register ...,
IDT54/74FCT138T 1-0f-8 DECOTET ..c.ueiiiiiieie e
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IDT54/74FCT240T Octal Inverting Buffer/Line DIVer ..........ccccoiiiiiiiiiniii e
IDT54/74FCT244T Octal BUffer/Ling DIVET ........ccciivniininiiii s
IDT54/74FCT245T Octal Buffered TranSCeIVET ..........cccviiiiiiiiiiiii e
IDT54/74FCT257T Quad 2-Input Multiplexer w/ Output Enable ...,
IDT54/74FCT273T Octal D Flip-FIOp W/ RESEL.......ccouiiciiiiiii e
IDT54/74FCT299T 8 Input Universal Shift Register w/Common Parallel I/0 Pins ....... s
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OCTAL 5V LOGIC PRODUCTS (CONTINUED)
TTL-LEVEL WITH HIGH DRIVE OUTPUT (CONTINUED)

IDT54/74FCT373T
IDT54/74FCT374T
IDT54/74FCT377T
IDT54/74FCT399T
IDT54/74FCT521T
IDT54/74FCT533T
IDT54/74FCT534T
IDT54/74FCT540T
IDT54/74FCT541T
IDT54/74FCT543T
IDT54/74FCT573T
IDT54/74FCT574T
IDT54/74FCT621T
IDT54/74FCT623T
IDT54/74FCT640T
IDT54/74FCT645T
IDT54/74FCT646T
IDT54/74FCT648T
IDT54/74FCT652T
IDT54/74FCT821T
IDT54/74FCT823T
IDT54/74FCT825T
IDT54/74FCT827T
IDT54/74FCT841T

CMOS-LEVEL OUTPUT

IDT29FCT52
IDT29FCT53
IDT29FCT520
IDT54/74FCT138
IDT54/74FCT139
IDT54/74FCT161
IDT54/74FCT163
IDT54/74FCT191
IDT54/74FCT193
IDT54/74FCT240
IDT54/74FCT244
IDT54/74FCT245
IDT54/74FCT273
IDT54/74FCT299
IDT54/74FCT373
IDT54/74FCT374
IDT54/74FCT377
IDT54/74FCT399
IDT54/74FCT521
IDT54/74FCT533
IDT54/74FCT534
IDT54/74FCT540
IDT54/74FCT541
IDT54/74FCT543
IDT54/74FCT573
IDT54/74FCT574
IDT54/74FCT640
IDT54/74FCT645
IDT54/74FCT646
IDT54/74FCT821

Octal Transparent Latch W/3-State .........ccccceeveeiericiiiieiieie et
Octal D Register .....c.cccccvvevvrurenenne.
Octal D Flip-Flop w/Clock Enable ...
Quad Dual-Port Register /Mux .......
8-Bit Identity Comparator.........c.cccccevvevirnnnne.
Inverting Octal Transparent Latch w/3-State ..
Inverting Octal D Register ........cccivviiiiieniitienencceeene
Inverting Octal Buffer/Line Driver w/ Flow Through Pin Out
Octal Buffer/Line Driver w/ Dual Output Enable ..................
Octal Latched Transceiver w/ Chip Enable ..........ccocevevenneniineeineeenrcceeecresieenn,
Octal Transparent Latch w/ Flow Through Pin Out ........ccccoveeeninieninicenicreeennn
Octal D Register w/ Flow Through Pin Out.............

Octal Bus Transceiver (Open Drain) ........
Octal Bus Transceiver w/3-State .......
Inverting Octal Transceiver .............
Octal Buffered TranSCeIVET .........cocvererierenerineneseneseeeesennens

Octal Registered Transceiver w/ Bypass and Direction Control..................
Inverting Octal Registered Transceiver w/ Bypass and Direction Control ...
Octal Registered Transceiver w/ Bypass and Seperate Output Enables ....
10-Bit Register W/3-State .........ccoverivirenirceeresese e
9-Bit Register w/Clear & 3-State .........cccceeviniiriiiii e
8-Bit Register W/Clear & 3-State.........ccccereriiiinciiicnccneie e
10-Bit Buffer w/ Dual Output Enable..
TO-Bit LAtCH e e

Octal Registered TranSCRIVET .........c.ciuiiieiiieiee ittt erere et
Inverting Octal Registered Transceiver .
Multi-level Pipeline Register ....
1-of-8 Decoder...........cccoueeen.
Dual 1-0f-4 DECOET ........ooviriiiiiiiectci e
Synchronous Binary Counter w/Asynchronous Master Reset..........cccovivnicrneennnen,
Synchronous Binary Counter w/Synchronous Reset..........cccoevveeniiinivicinieniienenn
Up/Down Binary Counter w/Preset and Ripple Clocks.....
Up/Down Binary Counter w/Separate Up/Down Clocks ...
Inverting Octal Buffer/Line Driver .........ccccvvviciniencnnnn.
Octal Buffer/Line Driver ........c.........
Octal TransCeiver .......cococevinvenrciceneeseene

Octal D Flip-Flop w/Common Master Reset ...........cccocovveervnees
8-Input Universal Shift Register w/Common Parallel I/O Pins.....
Octal Transparent LatCh ..o
Octal D Flip-Flop....ccoccvvivcinieniene
Octal D Flip-Flop W/CIoCk ENabIe .......ccooiiiiiiiiiiiieeceiiti e
Quad Dual-Port Register ..o
8-Bit Identity Comparator................
Inverting Octal Transparent Latch .....
Inverting Octal D Flip-Flop w/3-State......
Inverting Octal Buffer/Line Driver ......
Octal Buffer/Line Driver ..................
Octal Latched Transceiver
Octal Transparent Latch ...
Octal D Register w/3-State ...
Inverting Octal Transceiver ...
Octal TrANSCEIVET ...o.ueiiiiiiiiiieitce ittt e s
Octal Registered Transceiver w/ Bypass and Direction Control ..........cccceovevvvvernnnnne
10-Bit Register W/3-State .........c.ecviviiiiiniiciencccrc e
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OCTAL 5V LOGIC PRODUCTS (CONTINUED)
CMOS-LEVEL OUTPUT (CONTINUED)
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IDT54/74FCT 163244 3.3V 16-Bit BUfer/LiNg DIVEL .......cccceiirireeeicinrccircir et e 8.1
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PART NO.
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ORDERING INFORMATION

FCTXXX, FCTXXXT
IDT74 FCT 2 240 T P
Temp. Range Family Device Type Speed Output Package Process
74 = Com'l Std: 0°C to +70°C
Com'l 3.3V: —40°C to +85°C Blank = Comm
54 = Mil: -55°C to 125°C B = Mil-STD-883, Class B
49 = Com'l Std: 0°C to +70°C .
Com'l 3.3V: -40°C to +85°C P = Plastic DIP
Mil: =55°C to +125°C D =CERDIP
29 = 29FCTXXX functions only: E =CERPACK .
Com'l Std: 0°C to +70°C L = Leadless Chip Carrier
Com'l 3.3V: —40°C to +85°C SO = Small Outline IC
Mil: ~55°C to +125°C SY =QSS%%P
Blank = Standard B
2 = Balanced Drive
3=3.3V |
= T =TTL output
4 = 3.3V to 5V Translator , { Blank = CMOS output
Device number | Blank
B
C
FCT16XXX, 16XXXT (Double Density)
IDT74 FCT16 2 240 T PV
Temp. Range Family Device Type Speed Output Package Process

74 = Com'l: —40°C to +85°C

54 = Mil: -55°C to +125°C Blank = Comm
. . B = Mil-STD-883, Class B
Blank = High Drive

64mA /-32mA (lou/IoH) PA = TSSOP .
2 = Balanced Drive PV = Shrink Small Outline IC

24mA/-24mA (IOL/IO;{} E = CERPACK (Mil pkg only)

nsla | T=TTL output
4 = 3.3V to 5V Translator L
6 = Light Drive I | Blank = CMOS output
! Blank

Bus Hold (H) | A

B

Device number } 2

E




NON-FCT DEVICES

IDT 7381L

ORDERING INFORMATION

20

G

Device Type

Non-FCT device number

Blank = Std O

*

* Please refer to table below for speed and package availability.

NON-FCT DEVICE REFERENCE TABLE

Speed Package Temp Range/ Process

Blank = Com'l: 0°C to +70°C

B = Mil-STD-883, Class B: -55°C to +125°C

D= CERDIP

P= Plastic DIP (PDIP)

J= PLCC

L= LCC

PQF = Plastic Quad Flat-Pack
G= PGA )

C= Sidebraze DIP

TC = Thin Sidebraze DIP
C= Topbraze DIP

Y= SOIC J-Bend (SOJ)

Speed
Device Commercial Military Package
49C402 Std., A, B Std., A, B PGA, PLCC
49C460 Std., A,B,C,D Std,A,B,C,D 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 PGA, PDIP, PLCC, Topbraze
7216L 20, 25, 35, 45, 55, 65 25, 30, 40, 55, 65, 75 PGA, PDIP, PLCC, Topbraze
7217L 20, 25, 35, 45, 55,65 25, 30, 40, 55, 65, 75 PGA, PDIP, PLCC, Topbraze
7381L 20, 25, 30, 40, 55 25, 30, 35, 45, 65 PLCC, PGA
73720 Std. Std. PQF, PLCC

1.4




IDT PACKAGE MARKING DESCRIPTION

PART NUMBER DESCRIPTION

IDT’s part number identifies the basic product, speed,
power, package(s) available, operating temperature and
processing grade. Each data sheethas a detailed description,
using the part number, for ordering the proper product for the
user’s application. The part number is comprised of a series
of alpha-numeric characters:

1. An “IDT” corporate identifier for Integrated Device
Technology, Inc.

2. A basic device part number composed of alpha-numeric
characters. )

3. A device power identifier, composed of one or two alpha
characters, is used to identify the power options. In most
cases, the following alpha characters are used:

“S” or “SA” is used for the standard product’s power.
“L” or “LA” is used for lower power than the standard
product.

Example for Monolithic Devices:

IDT XXX... XXX XX XX X.X X XX

T

4. Adevice speed identifier, when applicable, is either alpha
characters, such as “A” or “B”, or numbers, such as 20 or
45. The speed units, depending on the product, are in
nanoseconds or megahertz. ‘

5. A package identifier, composed of one or two characters.
The data sheet should be consulted to determine the
packages available and the package identifiers for that
particular product.

6. Atemperature/processidentifier. The productis available
in either the commercial or military temperature range,
processed to a commercial specification, or the product is
available in the military temperature range with full
compliance to MIL-STD-883. Many of IDT’s products
have burn-in included as part of the standard commercial
process flow.

7. Aspecial processidentifier, composed of alpha characters,
is used for products which require radiation enhancement
(RE) or radiation tolerance (RT).

Special Process

Process/Temperature®

Package*

Speed

Power

* Field Identifier Applicable To All Products

ASSEMBLY LOCATION DESIGNATOR

IDT uses various locations for assembly. These are
identified by an alpha character in the last letter of the date
code marked on the package. Presently, the assembly
location alpha character is as follows:

A = Anam, Korea
| = USA
P = Penang, Malaysia

Device Type*

2507 drw 01

MIL-STD-883C COMPLIANT DESIGNATOR

IDT ships military products which are compliant to the latest
revision of MIL-STD-883C. Such products are identified by a
“C”designation onthe package. The location of this designator
is specified by internal documentation at IDT.

EXAMPLE FOR SUBSYSTEM MODULES
See Ordering Information (section 1.4), page 2.




TEST CIRCUITS AND WAVEFORMS
FCTXXX, FCTXXXT, FCT16XXXT - 5V FAMILIES

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION
Vce 0—e 7.0V Test Switch
j Open Drain
5000 Disable Low Closed
ViN Enable Low
Pulse D.UT
Generator -1 All Other Tests Open
DEFINITIONS:
RT T 500Q CL= Load capacitance: includes jig and probe capacitance.
RT= Termination resistance: should be equal to Zout of the Pulse
Generator.
SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH
DATA — - 3V
INPUT XXX = 15V
tsu-s—mltH ov LOW-HIGH-LOW 15V
TIMING - 3V PULSE ’
INPUT X—t——— 15
ASYNCHRONOUS CONTROL . ov w
PRESET IZ" REM - 3V
CLEAR S — ) HIGH-LOW-HIGH .
ETC. - oV PULSE 1.5V
SYNCHRONOUS CONTROL c
PRESET ’ S -
CLEAR tsu-m=%H - B&V
CLOCK ENABLE
ETC.
PROPAGATION DELAY ENABLE AND DISABLE TIMES
ENABLE DISABLE
— 3V —_ 3V
SAME PHASE 1.5V /
- CONTROL - 1
INPUT TRANSITION ov INPUT
VoH
OUTPUT — 1.5V OUTPUT
VoL NORMALLY
LOW
3V
OPPOSITE PHASE 15V
INPUT TRANSITION O'V OUTPUT ITCH :
NORMALLY SATCHAY N
HIGH — ov ov
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TEST CIRCUITS AND WAVEFORMS
FCT3XXX AND FCT163XXX - 3.3V FAMILY

TEST CIRCUITS FOR ALL OUTPUTS

VN
Pulse
Generator

SET-UP, HOLD AND RELEASE TIMES
INPUT = L&
tsu-»] tH ov
TIMING - av
INPUT X————— 15
ASYNCHRONOUS GONTROL ) ov
PRESET REM - 3V
CLEAR —] 1.5V
ETC. - oV
SYNCHRONOUS CONTROL | ( o
PRESET L =
- 1.5V
REST SOOH, [ XXX = 1

CLOCK ENABLE
ETC.

PROPAGATION DELAY

3V

SAME PHASE 1.5V

INPUT TRANSITION !

ov
VoH

OUTPUT 1.5V
VoL

OPPOSITE PHASE 13\;\,
INPUT TRANSITION OIV

SWITCH POSITION

Test Switch
Open Drain
Disable Low eV
Enable Low
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
tw

HIGH-LOW-HIGH
PULSE

ENABLE AND DISABLE TIMES

1.5V

1.5V

ENABLE DISABLE
— v
CONTROL sV
INPUT /i
ov
tPLZ
OUTPUT av
NORMALLY
LOW 5.3V VoL
>y
OUTPUT D3y VoH
NORMALLY -
HIGH N3 ov
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SECTION 2
TECHNOLOGY AND CAPABILITIES
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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
and beyond. 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 CMOS 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 CMOS 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, cost, 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 of these 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
of importance and priority as device performance. IDT 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 in both commercial and
military grades. As abonus, commercial customers obtainthe
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,
BiCMOS 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
of the existing product families, and additional product families
are being introduced. Contact your IDT field representative or
factory marketing engineer for information on the most current
product offerings. If you're building state-of-the-art equipment,
IDT wants to help you solve your design problems.




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 /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 product lines
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), as well 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. IDT 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 DT 5962-93177 7206L 5962-88654 54FCT640/A
5962-92069 72141L 5962-88655 54FCT534/A
84036 6116 5962-92101 7221518 5962-89767 54FCT540/A
5962-88740 6116LA 5962-93138 722201 5962-89766 54FCT541/A
84182 6167 5962-92057 7222518 5962-89733 54FCT191/A
5962-86015 7187 5962-93189 72245LB 5962-89732 54FCT241/A
5962-86859 6198/7198/7188 596291757 72200L 5962-89652 54FCT399/A
596286705 6168 5962-89513 54FCT574/A
5962-85525 7164 oLP o7 5962-89731 54FCT833A/B
5962-88552 71256L 5962-89730 54FCT543/A
5962-88662 712568 5962-87708 39C10B& C 5962-90901 29FCT52A/B/C
5962-88611 71682 596288533 49C460A/B/C 5962-92205 29FCT520AT/BT/CT
5962-89891 7198 5962-88613 39C60/A 5962-92157 49FCTB05/A/B06/A
5962-89892 6198 5962-88643 49C410 5962-92233 54FCT138T/AT/CT
5962-89690 6116 5962-86873 7216L 5962-92208 54FCT157T/AT/CT
5962-38294 7164 5962-87686 7217L 5962-92209 54FCT161T/AT/CT
5962-89692 7188 5962-88733 7210 5962-92210 54FCT163T/AT/CT
5962-89712 71982 5962-92122 49C465/A 5962-90669 54FCT193/A
5962-89790 71682 5062-92213 54FCT240T/AT/CT
Logic IDT 5962-92232 54FCT241T/AT/CT
Smp d 5962-87630 54FCT244/A 5962-92203 54FCT244T/AT/CT
5962-86875 7130/7140 5962-87629 54FGT245/A 5962-92214 54FCT245T/AT/CT
5962-87002 7132/7142 5962-86862 54FCT299/A 5962-92211 54FCT257T/AT/CT
5062-88610 7133SA/7143SA 5962-87644 54FCT373/A 5962-92215 54FCT273T/AT/CT
5962-88665 7133LA/7143LA 5062-87628 54FCTA74/A 5962-92216 54FCT299T/AT/CT
5962-89764 7134 5962-87627 54FCT377/A 5962-92217 54FCT373T/AT/CT
5962-91508 7006 5962-87654 54FCT138/A 5962-92218 54FCT374T/AT/CT
5962-91617 7025 5962-87655 54FCT240/A 5962-92219 54FCT377T/AT/CT
5962-91662 7024 5962-87656 54FCT273/A 5962-92212 54FCT399T/AT/CT
5962-93153 70148 5962-89533 54FCT861A/B 5962-92234 54FCT521T/AT/BT/CT
5962-89506 54FCT827A/B 5962-92236 54FCT534T/AT/CT
FIFO IDT 5962-88575 54FCT841A/B 5962‘92220 52;???}';2%8;
5962-88608 54FCT821A/B 5962-92237 5 4
ggggggg% ;g%kﬁ 5962-88543 54FCT521/A 5962-92221 54FCT543T/AT/CT
5962-88669 72038 5962-88640 54FCT161/A 5962-92238 54FCT573T/AT/ICT
5962-89568 7204L 5962-88639 54FCT573/A 5962-92222 54FCT574T/AT/CT
062.89536 79090 A 5962-88656 54FCT823A/B 5962-92244 54FCT645T/AT/CT
5962-89863 7201SA 5962-88657 54FCT163/A 5962-92223 54FCT646T/AT/CT
5962-89523 72403L 5062-88674 54FCT825A/B 5962-92246 54FCT652T/AT/CT
2062.89666 72001 5962-88661 54FCT863A/B 5962-92225 54FCT821AT/BT/CT
5062-89942 79103L 5962-88736 29FCT520A/B 5962-92229 54FCT823AT/BT/CT
5062-89943 79104L 5962-88775 54FCT646/A 5962-92230 54FCT825AT/BT/CT
5962-89567 7203L 5962-89508 54FCT139/A 5962-92247 54FCT827AT/BT/CT
2962.90715 72048 5962-89665 54FCT824A/B
5962-91677 7205L 5962-88651 54FCT533/A RISC IDT
5962-88653 54FCT645/A 5962-94550 79R3081E




SMD LOGIC IDT 5962-92244 54FCTB45T/AT/CT
SRAM IDT 5962-87630 54FCT244/A 5962-92223 54FCTB46T/AT/CT
84036 6116 5962-87629 54FCT245/A 5962-92246 54FCT652T/AT/CT
5962-88740 6116LA 5962-86862 54FCT290/A 5962-92225 54FCT821AT/BT/CT
84132 6167 5962-87644 54FCT373/A 5962-92229 54FCT823AT/BT/CT
5962-86015 7187 5962-87628 54FCT374(A 5962-92230 54FCT825AT/BT/CT
5962-86859 6198/7198/7188 5962-87627 54FCT377/A 5962-92247 54FCT827AT/BT/CT
5962-86705 6168 5962-87654 54FCT138/A
5962-85525 7164 5962-87655 54FCT240/A RISC IDT
5962-88552 71256L 5962-87656 54FCT273/A 5962-94550 79R3081E
5962-88662 71256S 5962-89533 54FCT861A/B
5962-88611 71682L 5962-89506 54FCT827A/B
5962-89891 7198 5962-88575 54FCT841A/B
5962-89892 6198 5962-88608 54FCT821A/B
5962-89690 6116 5962-88543 54FCT521/A
5962-38294 7164 5962-88640 54FCT161/A
5962-89692 7188 5962-88639 54FCT573/A
5962-89712 71982 5962-88656 54FCT823A/B
5962-89790 71682 5962-88657 54FCT163/A
5962-88674 54FCT825A/B
SMP IDT 5962-88661 54FCT863A/B
5962-86875 7130/7140 5962-88736 29FCT520A/B
5962-87002 7132/7142 5962-88775 54FCT646/A
5962-88610 7133SA/7143SA 5962-89508 54FCT139/A
5962-88665 7133LA/7143LA 5962-89665 54FCT824A/B
5962-89764 7134 5962-88651 54FCT533/A
5962-91508 7006 5962-88653 54FCT645/A
5962-91617 7025 5962-88654 54FCT640/A
5962-91662 7024 5962-88655 54FCT534/A
5962-93153 70148 5962-89767 54FCT540/A
5962-89766 54FCT541/A
FIFO IDT 5962-89733 54FCT191/A
5962-87531 7201LA 5962-89732 54FCT241/A
5962-86846 72404L 5962-89652 54FCT399/A
5962-88669 7203S 5962-89513 54FCT574/A
5962-89568 7204L 5962-89731 54FCT833A/B
5962-89536 7202LA 5962-89730 54FCT543/A
5962-89863 7201SA 5962-90901 29FCT52A/B/C
5962-89523 72403L 5962-92205 29FCT520AT/BT/CT
5962-89666 7200L 5962-92157 49FCT805/A/806/A
5962-89942 72103L 5962-92233 54FCT138T/AT/CT
5962-89943 72104L 5962-92208 54FCT157T/AT/CT
5962-89567 7203L 5962-92209 54FCT161T/AT/CT
5962-90715 7204S 5962-92210 54FCT163T/AT/CT
5962-91677 7205L 5962-90669 - B4FCT193/A
5962-93177 7206L 5962-92213 ‘54FCT240T/AT/CT
5962-92069 72141L 5962-92232 S54FCT241T/AT/CT
5962-92101 72215LB 5962-92203 54FCT244T/AT/CT
5962-93138 72220L 5962-92214 54FCT245T/AT/CT
5962-92057 72225LB 5962-92211 54FCT257T/AT/CT
5962-93189 72245LB 5962-92215 54FCT273T/AT/CT
5962-91757 72200L 5962-92216 54FCT299T/AT/CT
5962-92217 54FCT373T/AT/CT
CLP IDT 5962-92218 54FCT374T/AT/CT
5962-87708 39C10B& C 5962-92219 54FCT377T/AT/CT
5962-88533 49C460A/B/C 5962-92212 54FCT399T/AT/CT
5962-88613 39C60/A 5962-92234 54FCT521T/AT/BT/CT
5962-88643 49C410 5962-92236 54FCT534T/AT/CT
5962-86873 7216L 5962-92220 54FCT540T/AT/CT
5962-87686 72170 5962-92237 54FCT541T/AT/CT
5962-88733 7210 5962-92221 54FCT543T/AT/CT
5962-92122 49C465/A 5962-92238 54FCT573T/AT/CT
5962-92222 54FCT574T/AT/CT
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RADIATION HARDENED TECHNOLOGY

On an order by order basis IDT can manufacture and
supply radiation hardened products for military/aerospace
applications. Utilizing special processingand starting materials,
IDT’s radiation hardened devices survive in hostile radiation
environments. In Total Dose, Dose Rate, and environments
where single event upset is of concern, IDT products are
designed to continue functioning without loss of performance.
IDT can supply most of its products on these processes. Total

Dose radiation testing is performed in-house on an ARACOR
X-Ray system. External facilities are utilized for device
researchongammacell, 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.

KNOWN GOOD DIE

Emerging high performance electronic systems require
smaller and smaller form-factors. IDT is meeting these design
challenges by offering Known Good Die (KGD) in addition to
its broad array of small form-factor packages. The IDT KGD
manufacturing process enables IDT to offer die that have
received the same electrical tests, burn-in, and speed sorting
at elevated temperatures as shipped packaged products. Via
IDT KGD, users are able to manufacture cost-efficient and
reliable multi-chip modules (MCMs), hybrids, and other high-

density interconnect products. All IDT KGD, at the completion
of their test flow, receive 100% die visual inspection and are
packed within Gel-Pak™ containers. The Gel-Pak™ containers
are then placed in vacuum sealed ESD wrappers prior to
shipping. Delivered KGD products have superior yield, quality,
and reliability over standard raw die offerings. Most IDT
products can be offered as "KGD", and commercial, industrial
or military temperatures can be considered.




IDT LEADING EDGE CEMOS TECHNOLOGY

THE PRODUCTIVITY REVOLUTION

New microprocessor-based systems enhance productivity
by improving the accessibility and usability of information. By
connecting systems through a network, data can be transmit-
ted instantly, anywhere in the world. Using affordable comput-
ing systems, information can be located, retrieved, analyzed,
and displayed as needed.

The systems that provide these capabilities are built around
the microprocessor, and IDT’s products maximize the poten-
tial of these microprocessor-based systems. As sales of these
productivity-enhancing systems grow, so do the markets for
IDT products.

INNOVATIVE PRODUCTS FOR MORE PRO-
DUCTIVE SYSTEMS

IDT markets products from four product groups: SRAMs,
Specialty Memory Products, Logic products, and RISC Micro-
processors.

Our strategy is to define, develop, and manufacture prod-
ucts that help our customers deliver greater value to their
customers. We develop products in partnership with custom-
ers who are leaders in markets that fuel the productivity
revolution, such as high-performance desktop and server
computing, data communications and networking, and office
automation. These customers use our products to build
systems that are faster, less costly, and more productive.

Our customers are also building systems that are energy-
efficient. Designers are developing 3.3V systems to comply
with the governmental Energy Star requirements. We have a
competitive advantage because our CMOS VIl technology
was specifically designed to maintain higher speeds at this
lower voltage.

Customers using high-performance microprocessors to
build desktop computers and file servers can improve the
performance of their products by incorporating cache memory
systems. Cache memory systems are constructed with high-
speed SRAMs, cache tag memories, and control logic. We
are arecognized technology leader in SRAMs and the world’s
leading supplier of cache tag memories. Today, we supply
these products both as discrete components and in the form
of complete high-density cache memory modules used with
PowerPC™, Intel 486™, Pentium™ processor, and our own
RISC microprocessors. We are working with manufacturers
of both the microprocessors and their associated chipsets to
develop new cache memory products that will maximize the
performance of future microprocessor-based systems.

Customers building digital data communications and net-
working equipment use FIFO and dual-port memory products
that are designed for these applications. FIFOs and dual-
ports are uniquely suited to exchanging data between sys-
tems that operate at different speeds or use different proto-

R4600 and Orion are trademarks of Integrated Device Technology, inc.

PowerPC is a trademark of Motorola

Pentium processor and i486 are trademarks of Intel Corporation
NTisa of C i

UNIX is a registered trademark of AT&T

cols, acommon requirement in communications systems. We
are the market leader in these SMP product areas, and we
have introduced the industry’s largest number of product and
technology innovations over the years. Development work is
now under way to design a family of products for the emerging
ATM (Asynchronous Transfer Mode) market, which is ex-
pected to grow dramatically over the next several years.

Every high-performance system needs high-speed logic
parts to connect memories, microprocessors, communica-
tions circuits, and other system components. We have been
the performance leader in high-speed FCT logic devices since
we pioneered these products in 1985, and we currently offer
more than 150 different logic products. We have also intro-
duced two new ultra-small packaging choices for our logic
products, ideal for use in compact desktop and portable
systems, as well as in PCMCIA cards, which are credit-card
sized modules that add functionality to personal computers.

Customers who build high-performance office automation
and communications systems are taking advantage of our
family of 32-bit and 64-bit software-compatible RISC micro-
processors, based on the extendable architecture developed
by MIPS Technologies. The 20+ different microprocessors in
our RISC family offer customers a wider range of price/
performance choices than competing microprocessor fami-
lies. Software compatibility allows designers to choose one
microprocessor for a particular product and then easily up-
grade to a higher-performing version, in many cases simply by
removing one device and plugging in another. Our 32-bit RISC
microprocessor products are winning acceptance in a variety
of embedded applications, including laser printers, network
routers, and graphics display terminals.

In fiscal 1994, we introduced our 64-bit R4600™ Orion™
processor. This microprocessor provides leading-edge per-
formance for embedded applications, such as laser printers
and networking systems, and is also used in file servers and
workstations that run UNIX® and Microsoft's new Windows
NT™ operating systems.

ADVANCING OUR OWN PRODUCTIVITY

We participate in the productivity revolution both as a
technology enabler and as a beneficiary. While our products
enhance the productivity of our customers’ microprocessor-
based systems, we improve our own internal productivity by
developing new manufacturing technologies, re-engineering
workflows, and by adopting new electronic systems.

One of the primary ways we increase internal productivity
is by developing and implementing advanced technologies.
New process technologies result in smaller die, and new
production equipment allows the use of larger wafers. The
combination of smaller die and larger wafers allows us to
generate significantly more devices per wafer. Migrating to an
advanced 0.6-micron CMOS fabrication process in fiscal
1994 not only resulted in smaller die, it also improved product
performance, increased yieids, and lowered unit costs. Our
new CMOS VIII 0.5-micron process is expected to extend our
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process technology momentum.

Because we have our own fabrication facilities, we control
critical manufacturing operations, giving us a competitive
advantage as we continue to improve our productivity. IDT
has two sub-micron 6" wafer fabrication facilities, located in
San José and Salinas, California, and a high-volume assem-
bly and test facility in Penang, Malaysia. To support future
growth, we have built a new sub-micron 8" wafer fabrication
facility in Hillsboro, Oregon that will be fully operationalinfiscal
1997, and an additional 40,000-square-foot building for test
and assembly in Penang.

Manufacturing productivity is also improved by adjusting
work schedules to increase the output from equipment al-
ready in place and improving product development cycles.
Updated computer-aided design tools shorten product design
times and improve the functionality of new product prototypes.
For example, the R4600 Orion processor was designed by
Quantum Effect Design, Inc., an IDT affiliate operating on-site,
in just 21 months, which is a remarkably short development
cycle for such a complex product.

Improvements in quality are the direct result of improve-
ments in productivity. Our manufacturing quality levels have

been improving for several years. In fiscal 1993, IDT was one
of the first semiconductor companies to achieve ISO 9000
registration for wafer fabrication activities. ISO 9000 is a
worldwide quality systems standard, and certification pro-
vides an important competitive advantage in both domestic
and international markets. All of our manufacturing facilities
are now ISO 9000 certified.

Customer service and support have been directly en-
hanced by many of our productivity improvements. New
planning and scheduling systems allow us to improve our
efficiency and predictability for meeting delivery commitments
to customers. Expanded computer systems allow the migra-
tion of order services to field sales offices, bringing support
closer to the customer. Increased use of EDI (Electronic Data
Interchange) allows customers to directly enter orders and
check order status, resulting in more timely information with
less paperwork.

Improving productivity continues to be a key issue for
technology companies. By continuing to improve internal
productivity and manufacture quality products that support the
productivity revolution, we expect to enhance the value of our
company to our shareholders, our employees, and our cus-
tomers.

2.4




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 built into 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.

Dedicated commitment to fine workmanship, along with
development of rigid controls throughout wafer fab, device
assembly and electrical test, create inherently reliable products.
Incoming materials are subjected to careful inspections. 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-I-38535, as defined 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-art production
techniques 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 monolithic level
screening, to assure package integrity and mechanical

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

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

SPECIAL PROGRAMS

Class S. IDT also has manufacturing, screening and test
capabilities in-house (except X-ray and some Group D tests)
to perform Class S processing per MIL-STD-883 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 continue research and development of process and products
to further improve radiation hardening capabilities.
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QSP-QUALITY, SERVICE AND PERFORMANCE

Quality from the beginning, is the foundation for IDT's
commitment to supply consistently high-quality products to
our customers. IDT’s quality commitment is embodiedinits all
pervasive Continuous Quality Improvement (CQl) 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 CQI.
Alithe processes contributing to the final quality of the product
need to be monitored, measured and improved upon through
the use of statistical tools.

DEVELOPMENT
F/I\B
ASSElMBLY
TEIST
Sl—lll P

PRODUCT FLOW

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 I
SHIPPING
|
CUSTOMER SUPPORT

These systems and controls concentrate on CQl by 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 thatare common across different operational
areas.

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

Productivity 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 retaining people
throughtraining, goal setting, performance measurement
and review.

PRODUCT FLOW

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-production stage once again in-house qualification
tests assure the quality and reliability of the product. All
specifications and manufacturing flows are established and
personnel trained before the product is placed into production.

Manufacturing

To accomplish CQI during the manufacturing stage, control
items are determined for major manufacturing conditions.
Data is gathered and statistical techniques are used to control
specific manufacturing processes that affect the quality of the
product.

3.1



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 shipped
was processed correctly.

SERVICE FLOW

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

Order Procedures

Checks are made at the order entry stage to ensure the
correct processing of the Customer’s product. Afterverification
and data entry the Acknowledgements (sent to Customers)
are again checked to ensure details are correct. As part of the
CQl 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
impinges on the quality of service the customer receives.
Because many of our customers have implemented Just-in-
Time (JIT) manufacturing practices, IDT as a supplier also has
to adopt these same disciplines. As a result, employees
receive extensive training and the performance level of key
actions are kept under constant review. These key actions
include:

Quotation response and accuracy.

Scheduling response and accuracy.

Response and accuracy of Expedites.

Inventory, management, and effectiveness.

On time delivery.

Customer Support

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

The key to CQl is the timely resolution of defects and
implementation of the corrective actions. This is no more
important than when product failures are found by a
customer.When failures are found at the customer’s incoming
inspection, 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 that have detected a product failure. Providing the
customer with an analysis of the failure, including corrective
actions and the statistical analysis of defects, brings CQl full
circle—full support of our customers and their designs with
high-quality products.

SUMMARY

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

We believe by following that credo IDT and our cusotmers
will be successful in the coming decade.With the
implementation of the CQI 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
products are designed, 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 conformance tests as defined in MIL-STD-883, Methods
5004 and 5005.

Product flow and test procedures for all plastic and
commercial hermeticproducts are in accordance with industry
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 criteria patterned after Federal
Standard 209, Clean Room and Workstation
Requirements. All critical workstations are maintained
at Class 100 levels or better.

Wafers from each wafer fabrication area are subjected
to Scanning Electron Microscope analysis ona periodic
basis.

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

Die Shear Monitor: To ensure die attach integrity,
product samples are routinely subjected to a shear
strength test per Method 2019.

NOTE:
1.

4. Wire Bond Monitor: Product samples are routinely
subjectedto a strength test per Method 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 atan ambienttemperature 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 burned-in as applicable to the same
conditions as Military Grade devices.

10. Post-Burn-In Electrical: After burn-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.

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

12. Quality Conformance Tests: Samples of the 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.

For quality requirements beyond Ciass 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.
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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 according to criteria patterned after Federal
Standard 209, Clean Room and Workstation
Requirements. All critical workstations are maintained
at Class 100 levels or better.

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

Wafers from each waferfabrication area are subjected
to Scanning Electron Microscope analysis ona periodic
basis.

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

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

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

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 moisture
resistance characteristics.

Pre-Burn-In Electrical: Each product is 100%
electrically tested at an ambienttemperature 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 Proc_:essing 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% | Per applicable ® 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 Spec 100% | IDT Spec 100% | IDT Spec 100%
INSPECTION
(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
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THERMAL PROFILE
AND
PACKAGE DIAGRAM OUTLINE INDEX

Section Number

Thermal Profiles ... e e s s 4.2
Package Diagram OUHIINES ......cc.ccciiimminine s s sssssnns 43
Package
Thermal  Diagram
Figure Page
Package Description 6ja ojc Number Number
SSOP (PY)
S020-7 20-Pin Shrink Small Outline Package 55 1 1
S024-7 24-Pin Shrink Small Outline Package 55 1 1
S028-7 28-Pin Shrink Small Outline Package 55 — 1
SSOP (PV)
S048-1 48-Pin Shrink Small Outline Package .............ccccccoeeniinnnins 80 45 1 3
S056-1 56-Pin Shrink Small Outline Package .............cococeeeiiiins 70 45 1
QSOP (Q)
SO16-7 16-Pin Quarter Size Outline Package 150 60 — 5
S020-8 20-Pin Quarter Size Outline Package 135 60 — 5
S024-8 24-Pin Quarter Size Outline Package 115 60 — 5
S028-9 28-Pin Quarter Size Outline Package 100 60 — 5
TSSOP (PA)
S048-2 48-Pin Thin Shrink Small Outline Package...........cccccooueun. 93 50 2 7
S056-2 56-Pin Thin Shrink Small Outline Package..............c.cc....... 84 50 2 7
SOIC (SO)
SO16-1 16-Pin Small Outline IC (gull wing) .....ccoevviivievniiniiiie 105 38 — 5
SO18-1 18-Pin Small Outline IC (gull wing) .... 95 35 — 5
S020-2 20-Pin Small Outline I1C (gull Wing) ......ocoveviiniiiiiiiini 90 33 — 5
S024-2 24-Pin Small Outline IC (Qull WiNg) ......ccccovvvimieniieniiiiicinn 75 28 — 5
S028-2 28-Pin Small Outline IC (qull Wing) ......ccocoecviiviieiiiiii 67 25 — 6
PDIP (P)
P16-1 16-Pin Plastic DIP (300 Mil) ......ccccoovniininniiiieiees 105 55 — 8
P18-1 18-Pin Plastic DIP (300 Mil) ......cccoeriricirinirierieeceneeene, 95 55 — 9
P20-1 20-Pin Plastic DIP (300 Mil) .c.vovieirerieieeicieeneenceeae 85 55 — 9
P22-1 22-Pin Plastic DIP (300 mil) .... 80 55 — 8
P24-1 24-Pin Plastic DIP (300 Mil) ..ccoovvirreieineniircneeneeen 77 55 — 9
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Section Number

Thermal Profiles ...t e s s s
Package Diagram Outlines 4.3
Package
Thermal  Diagram
Figure Page
Package Description 6ja Ojc Number Number
CERDIP (D)
D16-1 16-Pin CERDIP (300 Mil) ...ooviviiiiiciiiciccee e 95 35 — 21
D20-1 20-Pin CERDIP (300 mil).... ... 85 30 — 21
D24-1 24-Pin CERDIP (300 Mil) .c.voviiiiieiiciiiieee e 75 25 — 21
SIDEBRAZE DIP (C)
C48-2 48-Pin Sidebraze DIP (600 Mil) .....ccooviieviiiiniiccieiicee 55 8 — 22
C64-2 64-Pin Sidebraze DIP (900 mil) ......ccooviviiiiiiiiiieiiiiccie 25 8 — 23
LCC (L)
L20-2 20-Pin Leadless Chip Carrier (SQUATE) .......cccceervireiiiieriieeiieeesiesein e esieee s 5 24
L28-1 28-Pin Leadless Chip Carrier (square)....... 5 24
L32-1 32-Pin Leadless Chip Carrier (rectangular) 5 24
CERPACK (E)
E16-1 16-Lead CERPACK 85 20 —_ 25
E20-1 20-Lead CERPACK 80 17 — 25
E24-1 24-Lead CERPACK 75 15 —_ 25
E48-1 48-Lead CERPACK 68 12 7 26
E56-1 56-Lead CERPACK 63 " 7 26
PLCC (J)
J68-1 68-Pin Plastic Leaded Chip Carrier (square) ................c..... 40 20 — 15
PGA (G)
G68-1 68-Lead Pin Grid Array (cavity Up) ......cccoevviininiecinniienne, 45 5 10 27
G84-1 84-Lead Pin Grid Array (cavity up) .......coeeu. 10 28
G144-2 144-Lead Pin Grip Array (cavity up—R3001) .. 30 5 11 29
G208-1 208-Lead Pin Grid Array (cavity down) ........cccceoriinnniens 30 — 12 30
PLASTIC QUAD FLAT-PACK (PQF)
PQ80-1 80-Lead Plastic Quad Flatpack (EIAJ) ........ccoceiniiviiccninnn. 53 8 —_ 17
PQ144-2 144-Lead Plastic Quad Flatpack (EIAJ) 45 17 — 20
PQ208-2 208-Lead Plastic Quad Flatpack (EIAJ) 35 17 13 20
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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 CMOS 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 with increases in junction temperature
(TJ), itbecomes 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 an integrated circuit can be expressed
as an exponential function of the junction temperature as:

th=toexp | Ea (1-1
k To TJ

where
ta = lifetime at elevated junction (TJ) temperature
to = normal lifetime 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.

IDT recommends the maximum junction temperature be
limited to:
TJmax = 150°C

To minimize the deleterious effects associated with this

potential increase, IDT has:

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

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

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.

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.

4. Tightly controlled the assembly procedures to meet or
exceedthe stringent criteria of MIL-STD-883_to ensure
maximum heat transfer between die and packaging
materials.

Thefollowing figures graphically illustrate the thermal values
of IDT’s current package families. Each envelop (shaded
area) depicts a typical spread of values due to 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 (6JA) as
measuredin “degree celsius per watt”. With the accompanying
data, the following equation can be used to establish thermal
performance, enhance device reliability and ultimately provide
you, the user, with a continuing series of high-speed, low-
power CMOS solutions to your system design needs.

6uA = [TJ — TA)/P
Ty = TA + P[6JA] = TA + P[0JC + 6CA]

where
6ic=Tu-Tc 0ca=Tc-TA
P P
6 = 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
0cA = Case to Ambient, thermal resistance—usually a

measure of the heat dissipation due to natural or
forced convection, radiation and mounting
techniques.

6JC = 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.)

6JA = Junction to Ambient, thermal resistance—usually
measured with respect to the temperature of a
specified volume of still air. (Dependent on 8JcC +
6JA which includes the influence of area and
environmental condition.)

4.2




Theta JA (°C/W)

Theta JA (°C/W)

Theta JA ("C/W)

120
100 o —
80 N PY 20
e - TR— L —
PY 24
60 [ s
E"MMM PV 48
40 s e r-‘--m.“.m A
PV B
20
0
0 1 2 3 4 5
Airflow (m/s)
Figure 1. 20/24-Pin SSOPs
Theta JA
95
0 “\\
85
80 Nk“m%%
7 B \:"M
48
0 Padel
M"“‘"-wm..,,,__"
65 PA 56"ty ) S _—
—
60
55
50
0 1 2 3 4 5
Airflow (m/s)
Figure 2. 48/56 Pin TSSOP
55
50
45
40 ‘*\\\\&
35 1 ‘ “\\\*
30 \
25 i  —
20 T T T T T
0 200 400 600 800 1000

Airflow (LFM)
Theta JC was meaured to be 17° C/W - Die size (.150"x.250")

Figure 3. 32-Pin SOIC (SO)
Theta JA

70 ]
[,
60
g % \m
o [,
z 40 i
WM»—«.
%30 e
£
= 20
10
0
0 1 2 3 4
Airflow (m/s)
Figure 4. 28-Pin Plastic Dip
Theta JA
100
90 -
80
70 4
E 60 ©ja
S 50 o
< 40
% 30 ]
£
20 4
10 . ©jc
0 e — = S
16 24 32 40 48 56 64
Lead Count
Figure 5. LCC (L)
Theta JA/Theta JC
70
60 oy
“,
50 N
et i
g 0 M“‘"‘“‘%m —
:'(; [m———
= 30
Q
£ 20
10
0
[} 1 2 3 4
Airflow (m/s)

Figure 6. 28-Pin CERPACK

4.2




Theta JA (°C/W)

Theta JA (°C/W)

Theta JA (°C/W)

45 ij‘
%,
40 |
S
35
%
P %
30 T
~ 25 -
= T
& 20 e
'_g =y g—
15 e o — .
10
5
25
0
20 0 1 2 3 4 5
0 1 2 3 4 5 Airflow (m/s)
cs48 Airflow (m/s) Figure 10. 68-Pin PGA
e CS56 Theta JA
Figure 7. 48/56-Pin CERPACK Cavity Up without internal heatsink
Theta JA
30
50 i
45 | s
e
40 <
" &
el 3
35 2 Y
10
30 s
5 b— 1 e,
25
0
20 0 1 2 3 4 5
0 1 2 3 4 5 Airflow (m/s)
Airflow (m/s) Figure 11. 144-Pin PGA
Figure 8. 32-Pin PLCC Theta JA
Cavity Down with CuW internal heatsink
30
35 &
30 [ 25 |-
25 =
g 20
20 g
< 15
15 =
°
10 s 10
5 5
0
0 1 2 3 4 5 0
— Airflow (m/s) 0 1 2 3 4 5
e ::8:: Airflow (m/s)
[
= 8 Figure 12. 208-Pin PGA
Figure 9. 84-Pin PLCCs Theta JA
Normal & Enhanced Cavity Down without internal heatsink




PACKAGE DIAGRAM OUTLINES

SSOP

\RARARAARA
[ EEGR R

[EC] SEATING PLANE

A R
M ~| l—
25/.38 [$ 115 @ [CAG[BS]
VN

——I 25/.38 WITH PLATING
REF i
¥
13/.20 13/.16
t
I
—{ .25/.33 |=— - BASE METAL
SECTION A-A
A

REVISIONS
OCN REV DESCRIPTION DATE APPROVED
20286 a0 INITIAL RELEASE 04/15/91 T. W
24536 o1 ADD 28 LD 07/27/93 T W
27493 02 REDRAW TO JEDEC FORMAT 03/15/95
0-15
0 MN
RO9 MN
/— RO9 MIN
e oume
015 —‘ﬁ\-‘““r
~ 0-8
55/.95
- 125 REF

DETAIL B

SEE DETAL B
ah
A

=

L

R ANCES o Integrated Device Technology. Inc.
DECIMAL  ANGULAR 2975 Stender Way, Santa Clara, CA 95054
;;: E PHONE: (408) 727-6116

£3 : - 3 -
M* FAX: (408) 492-8674  TWX: 910-338-2070
APPROVALS | DATE | TITLE  PY PACKAGE OUTLINE
ORAWN 44 loasss/01 5.3 mm BODY WIDTH SSOP
| CHECKED

.65 mm PTICH

SIZE | DRAWNG No. REV
C PSC—-4032 J 02

0O NOT SCALE DRAWING

SHEET 1 OF 2

A T




PACKAGE DIAGRAM OUTLINES

SSOP (Continued)

oW § | s020-7 WG § | soz-7 WG § | s028-7

JEDEC VARIATION JEDEC VARIATION JEDEC VARIATION

AE AG AH

m-oz
maoz

MIN NOM | MAX MIN NOM | MAX MIN NOM | MAX

maoz

173 | 1.86 | 1.99 1.73 | 1.86 | 1.99 173 | 1.86 | 1.99

05 A3 2 05 A3 12 .05 A3 |2

=12 |>|rowz<n

[

168 | 1.73 | 1.78 1.68 | 1.73 | 1.78 1.68 | 1.73 | 1.78

o

707 | 720 | 7.33 |45 807 | 820 |8.33 |45]| 10.07] 10.20 {10.33

45

m

765 | 780 | 7.90 | 3 || 765 | 7.80 {790 | 3 || 7.65 | 7.80 |7.90

520 | 530 | 538 |46 520 | 630 |538 |46] 520 | 530 |5.38

46

z|m

20 24 28

B B b PEPBDB -

NOTES:

ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5M-1982
DATUMS AND TO BE DETERMINED AT DATUM PLANE
DIMENSION £ TO BE DETERMINED AT SEATING PLANE

DIMENSIONS D AND E1 ARE TO BE DETERMINED AT DATUM PLANE

DIMENSION D DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL NOT EXCEED .20 mm PER SIDE

DIMENSION E1 DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS. INTERLEAD
FLASH OR PROTRUSIONS SHALL NOT EXCEED .20 mm PER SIDE

DETAIL OF PIN 1 IDENTIFIER IS OPTIONAL BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED

LFAD WIDTH DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION IS .13 mm IN EXCESS OF THE LEAD WIDTH DIMENSION
AT MAXIMUM MATERIAL CONDITION. DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OR THE FOOT

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN
AND .25 mm FROM THE LEAD TIP

ALL DIMENSIONS ARE IN MILLIMETERS

THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95 REGISTRATION MO-~150,
VARIATION AE, AG & AH

DCN__ | REV DESCRIPTION DATE_| APPROVED
20286 | 00 INITIAL RELEASE 04/15/91] T W
24536 | 01 ADD 28 LD 07/27/93] T W
27493 | 02 REDRAW TO JEDEC FORMAT 03/15/95

LAND PATTERN DIMENSIONS

.|l

T

MIN_ T maxC ][ MIN T Max |[ MIN | Max
P [ 860 | 880 || 860 | 8.80 || 8.60 | 8.80
P1] 510 | 530 || 5.10 | 530 || 5.10 | 530
P2| 585 BSC 7.15 BSC 8.45 BSC
X | 30 [ 40 |30 [ 40 |30 ] .40
e | .65 BSC 65 BSC 65 BSC

N 20 2% 28
TOLERANCES

UNLESS SPECIFIED
DECIMAL  ANGULAR
X; *

Integrated Device Technology, Inc.
2975 Stender Way, Sonta Claro, CA 95054
PHONE: (408) 727-6116

FAX: (408) 4928674 TWX: 910-338-2070

APPROVALS | DATE

TTE PY PACKAGE OUTLINE

ORAWN 44 loa/15/01

5.3 mm BODY WIDTH SSOP

CHECKED

.65 mm_PTICH

SIZE | ORAWNG No. REV
C PSC—-4032 02

DO NOT SCALE DRAWNG ]S!'!EET 2 0F 2

43




PACKAGE DIAGRAM OUTLINES

SSOP (Continued)

YAB
EX;N
LA RARRRn AR ARARARRARARRE]
N
i Zz& /ifmvsx AREA
T
- |
1 '
008/.012 [$ T.007® | ¢ AGIEO)
—‘ .ooséon {' ,WH PLATING
005/.009 -+ ‘_.oos:oos
SECTION A-A

A

DCN REV DESCRIPTION DATE APPROVED
17893 00 INITIAL RELEASE 07/15/90] A. FUNCELL
22377 01 REMOVE CHAMFER FROM PACKAGE 04/15/92 T W
27492 02 REDRAW TO JEDEC FORMAT 02/01/95

0-15
0 MN
—R-]
? GHGE PLANE

g-15

L 0-8

020/.040
|~ 055 ReF

DETALL B

TOLERANCES

UNLESS SPECIFIED
DECIMAL  ANGULAR
XXt t

Integrated Device Technology, Inc.
2975 Stender Wy, Sonta Clar, CA 95054
PHONE: (408) 727-6116

FAX: (408) 492-8674  TWX: 910~338-2070

XXXE
XXXXE

APPROVALS | DATE | TILE PV PACKAGE OUTLINE

ORAMN 44 |os/15/90 .300" BODY WIDTH SSOP

GHEGKED 025" PITCH
SIZE | DRAWING No. REV
C PSC-4029 02
DO NOT SCALE DRAWNG SHEET 1 OF 2

43




PACKAGE DIAGRAM OUTLINES

SSOP (Continued)

DWG # | S048-1 DWG # | S056~1

JEDEC VARIATION JEDEC VARIATION
A AB
MIN NOM | MAX MIN NOM | MAX

m-oz
m-oz

095 {.102 | .110 095 |.102 | .110

008 | .012 |.016 .008 |.012 | .016

088 |].090 |.092 088 | .090 | .092

620 | 625 | 630 |45 .720 | 725 | .730 |45

395 | 405 | 420 | 3 [1.395 | 405 | .420 | 3

291 1295 | 299 |46 291 | .295 | .299 |46

z|m|m|o|z|=|>|rowz<n

48 56

B> b PBEPBDP -

NOTES:

ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5M-1982
DATUMS AND TO BE DETERMINED AT DATUM PLANE
DIMENSION £ TO BE DETERMINED AT SEATING PLANE

DIMENSIONS D AND E1 ARE TO BE DETERMINED AT DATUM PLANE

DIMENSION D DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS AND GATE BURRS SHALL NOT EXCEED .006 PER SIDE

DIMENSION E1 DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS. INTERLEAD
FLASH OR PROTRUSIONS SHALL NOT EXCEED .015 PER SIDE

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN
005 AND .010 FROM LEAD TIP

LEAD WIDTH DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION IS .004 IN EXCESS OF THE LEAD WIDTH DIMENSION

AT MAXIMUM MATERIAL CONDITION. DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OR THE FOOT

THE CHAMFER ON THE PACKAGE BODY IS OPTIONAL. IF IT IS NOT PRESENT,
A VISUAL INDEX FEATURE MUST BE LOCATED WITHIN THE ZONE INDICATED

ALL DIMENSIONS ARE IN INCHES

THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 85 REGISTRATION MO-118,
VARATION AA & AB

DCN REV DESCRIPTION DATE APPROVED
17893 00 INITIAL RELEASE 07/15/90| A. FUNCELL
22377 01 REMOVE CHAMFER FROM PACKAGE 04/15/92 T W
27492 02 REDRAW TO JEDEC FORMAT 02/01/95

LAND PATTERN DIMENSIONS

MIN MAX MIN MAX
P | .450 | .458 || 450 | .458
P1].282 | .290 | .282 | .290

P2| 575 BSC 675 BSC
X | .010 [.018 |[.010 [.018
e | .025BSC 025 BSC
N 48 56

.‘,%tﬁ';;“?&émm Integrated Device Technology, Inc.

2975 Stender Woy. Santa Cloro, CA 95054
PHONE: (408) 727-6116
FAX: (408) 492-8674  TWX: 910-336-2070

DECIMAL ANGULAR
XXE t

XXX+

XXXX

aPPROVALS | DATE | TMLE PV PACKAGE OUTLINE

ORAWN 4 os/15/90 .300" BODY WIDTH SSOP

R 025" PITCH
SIZE | DRAWING No. REV
C PSC—4029 [ 02
DO NOT SCALE DRAWING JS"EEY 2 0F 2

43

4




PACKAGE DIAGRAM OUTLINES

QSOoP

RIRITTIREE
o8 b
HERETTE

8 \

f
J—rj_‘w ) v
“ L SEATNG PUNE

Al
A
008/.012 (€ [.007® [C AGTBE)

WITH PLATING

008/.012
REF

.007/.010 .007/.009 NS D Integrated Device Technology, Inc.
DEGMAL  ANGULAR 2975 Stender Way, Snto Gloro, CA 95054
o + PHONE: (408) 727-6116
—| oog/on1 BASE HETAL bl FAX: (408) 492-867¢ TWX: 910-338-2070
APPROVALS | 0ATE | TIMLE  PC PACKAGE QUTLINE
SECT'ON A—‘A ORAWN 44 |12/15/93 150" BODY WIDTH SSOP
A AR 1) BEA NEAY CHECKED .025" PITCH
A SIZE | DRAWING No. REV
C PSC-4040 02
DO NOT SCALE DRAWNG rs-lzn 10F 2

DCN REV DESCRIPTION DATE APPROVED
25338 | 00 INITIAL RELEASE 12/16/93] T W
27495 | o1 REDRAW TO JEDEC FORMAT 03/10/95] T w
28047 | 02 ADD 28 LD 08/15/95

0N
R.008 MIN
R.008/.013 070
N GAGE PLANE
v-§
016/.035
t=— 041 REF

DETAIL B

01 .

S K4S

016 SEE DETAIL B
r A TN

4.3

5



PACKAGE DIAGRAM OUTLINES

QSOP (Continued)

oWG § | sote-7 ows § | so20-8 ows § | so24-8 owG § | s028-9
§ | JEDEC VARIATION « |l JEDEC vARIATION « | JEDEC VARIATION ~ |l JEDEC VARIATION M
B [ g ) U AE g AF g
2 MN T NoM | MAC | F | MIN [ NOM [ MAX | F | MIN [ NOM | MAX | £ | MN | NOM | MAX | €
A | 061 | 064 | .068 061 | 064 | 068 061 | 064 | 068 061 | 064 | 068
A1 004 |.006 | .010 004 | 006 | .010 004 | 006 | 010 004 | .006_| 010
A2 | 055 | .058 | .061 | 11| 055 |.058 |.061 | 11 || 055 |.058 |.061 | 11|l 055 |.058 | 061 | 11
D | 189 | 194 | 196 |45 | .337 | 342 | 344 |45 337 | 342 | 344 |45 386 | 390 | 394 |45
E | 230 | 236 | 244 | 3 || 230 | 236 | 244 | 3 || 230 | 236 | 244 | 3 || 230 | 236 | 244 | 3
E1] 150 | 155 | 157 | 4,6 || 150 | .155 | 457 | 46 .150 | .155 | 157 | 4,6 .150 | .155 | 157 | 46
N 16 20 % 28

NOTES:

ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5M-1982
DATUMS AND T0 BE DETERMINED AT DATUM PLANE
DIMENSION E TO BE DETERMINED AT SEATING PLANE

DIMENSIONS D AND E1 ARE TO BE DETERMINED AT DATUM PLANE [=H-]

DIMENSION D DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS AND GATE BURRS SHALL NOT EXCEED .006 PER SIDE

DIMENSION E1 DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS. INTERLEAD
FLASH OR PROTRUSIONS SHALL NOT EXCEED .010 PER SIDE

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN
.005 AND .010 FROM LEAD TIP

LEAD WIDTH DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION IS .004 IN EXCESS OF THE LEAD WIDTH DIMENSION

AT MAXIMUM MATERIAL CONDITION. DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OR THE FOQOT

B B> b PBBP -

THE CHAMFER ON THE PACKAGE BODY IS OPTIONAL. IF IT IS NOT PRESENT,
A VISUAL INDEX FEATURE MUST BE LOCATED WITHIN THE ZONE INDICATED

10 ALL DIMENSIONS ARE IN INCHES

" THIS OUTUINE CONFORMS TO JEDEC PUBLICATION 95 REGISTRATION MO-137,
VARIATION AB, AD, AE & AF. EXCEPTIONS: JEDEC DIMENSION A2 MAX IS .059

DCN REV DESCRIPTION DATE APPROVED
25338 00 INITIAL RELEASE 12/16/93 T W
27495 o1 REDRAW TO JEDEC FORMAT 03/10/95 T w
28047 02 ADD 28 LD 08/15/95
LAND PATTERN DIMENSIONS
1 |
X =]
N
[ +
N 1 2 3
MN_ T MAX ] MIN T Max ][ MIN T MAXC ][ MIN T wax
P | 274 | 282 |l 274 | 282 | 274 | .282 | 274 | 282
p1] 142 [.150 |[ 142 [.150 |[ 142 [.150 | 142 ].150
P2| 175 BSC 225 BSC 275 BSC 325 BSC
x 1.010 J.018 010 J.018 |[.010 [.018 |l.010 J.018
e | 025 BSC 025 BSC 025 BSC 025 BSC
N 16 20 24 28
TOLERANCES

UNLESS SPECIFIED
DECIMAL ANGULAR
XXt £

XXX
XXXX%

Integrated Device Technology, Inc.
2975 Stender Way, Santa Claro, CA 95054
PHONE: (408) 727-6116

FAX: (408) 492-8674  TWX: 910-338-2070

APPROVALS | DATE | THLE

ORAMN 44 i2/1s/93
CHECKED

PC PACKAGE OUTLINE
.150" BODY WIDTH SSOP
025" PITCH

ZE [ DRAWING No.

e

—
REV

PSC-4040 02

DO NOT SCALE DRAWING

|&£ET 20F 2

43




PACKAGE DIAGRAM OUTLINES

TSSOP

ARARAARRARARARRRARARRARS
L
l —[05 @]

17/21
REF

l— WITH PLATING

10/.16

17/.23

SECTION A-A
A

BASE METAL

Laas

T TG SEATING PLANE

REVISIONS
DCN | REV DESCRIPTION DATE_| APPROVED
23757 _| 00 INITIAL RELEASE 02/15/83] 1 W0
26315 | 01 CHANGE DIMS A1 & A2 05/18/94] __ DG
26490 | 02 CHANGE DIM_A1 07/21/94] T W
27494 | 03 REORAW TO JEDEC FORMAT 03/08/95
10-20°
0 MN
RO9 MIN
=
RO9 MIN
l GAGE PLANE
10-20 q": '
-8
20 MIN —
50/.75
=——1.00 REF
\{ SEE OETAL B
n A I
\ ] k /
N /
N
A
RN aFieo Integrated Device Technology, Inc.
DECIMAL  ANGULAR 2975 Stender Woy, Sonta Clora, CA 95054
;;:; PHONE: (408) 727-6116
XKXXE FAX: (408) 492-8674 TWX: 910~338-2070
APPROVALS | DATE | TIMLE  PA PACKAGE OUTLINE
ORAWN 44 o1 /15/93 6.10 mm BODY WIDTH TSSOP
CHECKED .50 mm PITCH
SIZE | DRAWMNG No. REV
C PSC—-4039 03
DO NOT SCALE DRAWNG SHEET 1 OF 2

43




PACKAGE DIAGRAM OUTLINES

TSSOP (Continued)

B> b PEPEP-

oWG § | s048-2 oG # [ sos6-2
$ | JEDEC VARIATION « || JEDEC vARIATION N
5 ) g £ g
P OMIN T NOM [ WAX | E|[MIN [ NOM [ MAX | F
Al - | - |10 B EEEED
Al | - |5 B | - |1
A2| 85 | 100 [ 1.05 85 | 100 | 1.05
D | 1240 | 1250 |12.60 | 45 ]| 1390 | 14.00 |14.10 | 45
£ | 795 | 610 | 825 | 3 | 795 | 8.10 |85 | 3
ET] 600 [ 610 | 620 |46 600 | 610 [620 | 46
N 3 56

NOTES:

ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5M~1982
DATUMS AND TO BE DETERMINED AT DATUM PLANE
DIMENSION E TO BE DETERMINED AT SEATING PLANE

DIMENSIONS D AND E1 ARE TO BE DETERMINED AT DATUM PLANE

DIMENSION D DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL NOT EXCEED .15 mm PER SIDE

DIMENSION E1 DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS. INTERLEAD
FLASH OR PROTRUSIONS SHALL NOT EXCEED .25 mm PER SIDE

DETAIL OF PIN 1 IDENTIFIER IS OPTIONAL BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED

LEAD WIDTH DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION IS .08 mm IN EXCESS OF THE LEAD WIDTH DIMENSION
AT MAXIMUM MATERIAL CONDITION. DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OR THE FOOT

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN
10 AND .25 mm FROM THE LEAD TIP

ALL DIMENSIONS ARE IN MILLIMETERS

THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95 REGISTRATION MO-153,
VARIATION ED & EE

REVISIONS

DESCRIPTION DATE APPROVED

23757

00

INITIAL RELEASE 02/15/93 1. W

26315

o1

CHANGE DIMS A1 & AZ

05/18/94 06

26490

02

CHANGE DIM A1 07/21/94 T W

27494

03

REDRAW TO JEDEC FORMAT

03/08/95

LAND PATTERN DIMENSIONS

X

o]
7UHHDUUUHHHHUHUHUHHHHUHDH

JHTLTRRATR TN

MIN MAX MIN MAX

P | 890 | 9.10 |l 890 | 9.10

P1] 590 | 6.10 [| 590 | 6.10

P2| 11.50 BSC 13.50 BSC

X | 30 ] 40 30 [ .40

e 50 BSC 50 BSC

N 48 56
ONLESS SheorED Integrated Device Technology, Inc.
DECMAL  ANGULAR 2975 Stender Way, Santa Clora, CA 95054
XXt k3 PHONE: (408) 727-6116
s FAX: (408) 492-8574 TWX: 910-338-2070

APPROVALS | DATE | TTLE

PA PACKAGE OUTLINE

DRAWN 44 [ot/15/93

6.10 mm BODY WIDTH TSSOP

CHECKED .50 mm_PITCH
SIZE | ORAWING No. REV
C PSC—-4039 03
DO NOT SCALE DRAWNG |SHEE\' 2 0F 2
4.3 8




PACKAGE DIAGRAM

OUTLINES

SOIC

REVISIONS
DCN [ Rev | DESCRIPTION [ DATE [ aPPROVED
27643 | 06 | REDRAW TO JEDEC FORMAT | 03/15/85|
Dlh& 010
EE1A
M 0 MIN
AAAAAAAAAAA
|
A |
[
! GAGE PLANE
A EA I H‘_—T
H + 0-10"
|~ INDEX AREA = 0-8
& 1
| 018/.045
1
EEEEEEERERE o
h [ I) DETAIL B
& 1010[C hOBS)
[ 1
T | 3
L [=C] SEATING PLANE
At ‘_l (=004 ¢
A
.014/.020 (& T010®C [AG[ES)
—1 .014/.020 |=— —WITH PLATING
REF
}
009/.013 009/.011 e R rED Integrated Device Technology, Inc.
{ DECIMAL  ANGULAR 2975 Stender Way, Santa Clara, CA 95054
’ ;;;i * :::NE;O(;(I?97-2:;::‘G : 910-338-20%
——{ 014/018 {= = BASE METAL oo (s08) 452 ™G 910-338-2070
: APPROVALS | DATE | TITLE  PS PACKAGE OUTLINE
— ORAWN 44 {o3/15/89) .300" BODY WIDTH SOIC
SECTION A-A CHECKED .050" PITCH
ﬁk SIZE | DRAWING No. REV.
C PSC-4007 06
DO NOT SCALE DRAWING SHEET 1 OF 3

43



PACKAGE DIAGRAM OUTLINES

SOIC (Continued)

REVISIONS

DON__ | REV

[

DESCRIPTION DATE | APPROVED

27643 | 06

REDRAW TO JEDEC FORMAT

[ 03/15/95]

oG § | sots-t WG § | sots-t e § [ s020-2 WG § | s024-2 MG § | 50282
¥ | JEDEC VARKTION « || JEDEC VARITION « L JEDEC VARWTION w || JEDEC VARATION w || JEDEC VARIATION M
5 A g AB 9 AC v AD 9 AE g
PN T NOM [ MAX | ITMIN [ NoM [ NAX | F JTMIN [ NOM | WAX | | MIN | NOM | MAX | E | MN | NOM | MAX | €
A | 095 100 | 104 095 | 100 | .104 095|100 | 104 035 |.100 | .104 035 | 100 | 104
A1 005 {008 |.012 005 [.008 [.012 005 | 008 | 012 005 | 008 | 012 005 | 008 | 012
D | 405 | 408 | 413 |45/ 447 | 45¢ | 462 [45] 497 | 504 | 511 [45|[ 600 | 607 | 614 |45 700 | 706 | 712 |45
E | 292 | 296 | 299 |46 292 | 296 | 299 |46 292 | 296 | 299 |46/ 292 | 296 | 299 |46 292 | 296 | .299 |46
H | 400 | 406 | 419 | 3 || 400 | 406 | 419 | 3 | 400 | 406 | 419 | 3 || 400 | 406 | 419 | 3 |[ 400 | 406 | 419 | 3
N 16 18 20 2 28
NOTES:
1 AL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5M~1982
/N DATUMS AND TO BE DETERMINED AT DATUM PLANE
A\ DIMENSION H TO BE DETERMINED AT SEATING PLANE
/N DIMENSIONS D AND E ARE TO BE DETERMINED AT DATUM PLANE
A\ DIMENSION D DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS AND GATE BURRS SHALL NOT EXCEED .006 PER SIDE
/B\  DIMENSION E DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS. INTERLEAD
FLASH OR PROTRUSIONS SHALL NOT EXCEED .010 PER SIDE
& THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN
005 AND .010 FROM LEAD TIP
A\ LEAD WIDTH DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION IS .004 IN EXCESS OF THE LEAD WIDTH DIMENSION
AT MAXIMUM MATERIAL CONDITION. DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OR THE FOOT
/A THE CHAMFER ON THE PACKAGE BODY IS OPTIONAL. IF IT IS NOT PRESENT,
A VISUAL INDEX FEATURE MUST BE LOCATED WITHIN THE ZONE INDICATED TOLERANGES Integrated Device Technology, lac.
DECIMAL  ANGULAR 2975 Stender Way, Sonta Ciara, CA 95054
10 ALL DIMENSIONS ARE IN INCHES e PHOE: (408) 727-6116
XKL FAX: (408) 492-8674  TWX: 910-338-2070
1 THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95 REGISTRATION MS-013, APPROVALS | DATE | TMLE  PS PACKAGE OUTLINE
VARIATION AA, AB, AC, AD & AE ORRN 44 os/15/8) 300" BODY WIDTH SOIC
CRECKED 050" PITCH
SIZE | DRAWING No. REV
C PSC—-4007 06
DO NOT SCALE DRAWING ]SHEET 2 0F 3
4.3 10




PACKAGE DIAGRAM OUTLINES

SOIC (Continued)

LAND PATTERN DIMENSIONS

N

[l

=3

|
il

i

I N
Jonouuun

P P ~+

} 1 2 3

MIN_ | wAX | MIN_ T WAX ][ MIN_ T MAXC ][ MIN [ MAX ][ MIN | wax
P | 456 | .464 || 456 | 464 |[ 456 | .464 | 456 | 464 || 456 | 464
P1|.292 [ 300 |[.292 [.300 [ 292 |.300 |l .2%2 [.300 |[ 292 | 300
P2| 350 BSC 400 BSC 450 BSC 550 BSC 650 BSC
X |.02¢ | 032 |[024 [.032 |[.024 [.032 |[.024 [.032 | .024 [.032
e | 050 BSC 050 BSC .050 BSC 050 BSC .050 BSC
N 16 18 20 2 28

OCN

[rev |

DESCRIPTION DATE ] APPROVED

27643 | 06 |

REDRAW TO JEDEC FORMAT

[03/15/9s]

TOLERANCES
DECIMAL
XXt

XXX

XXXX%:

UNLESS SPECIFIED
ANGULAR
+

Integrated Device Technology, Inc.
2975 Stender Way. Sonta Clara, CA 95054
PHONE: (408) 727~6116

FAX: (408) 492-8674 TWX: 910-338-2070

APPROVALS | DATE

TME PS PACKAGE OUTLINE

ORAWN 44 J03/15/89

.300" BODY WIDTH SOIC

GHERED 050" PITCH
SIZE | DRAWMING No. REV
C PSC—-4007 1 06

DO NOT SCALE DRAWING

ISHEET 3 OF 3

43

11



PACKAGE DIAGRAM OUTLINES

PLASTIC DIP

DA&
EBIA
N
| £ Nttt gt ) h
U&& 1~ woex amen

71
!

I V= 0= s s L S N
T2 3

? [ N \
n .
A X ;
:
TEA] SEATING PLANE
L Al
— AU
030/.045 —] J L b ,.‘ 1._
]
HALF LEAD LI
VARIATION

I»b REF —j WITH PLATING
}

008/.012 .008/.011

f

l— b1 —~]

SECTION A-A

BASE METAL

DESCRIPTION ] oATE | APPROVED
REDRAW TO JEDEC FORMAT Jo3/15/8s]

OON | REV |
27653 | 06 |

N W3 NSICI OS]

A

[ 1y

8] 7\ =T
k.OlS

GAGE PLANE

TOLERANCES

UNLESS SPECIFIED
DECIMAL  ANGULAR
XXt +

XXX

XXXXt

APPROVALS | DATE | MTLE PD 16,18,20,22 & PT 24 PKG OUTLINE

ORAWN 44 io/15/88 .300" BODY WIDTH POIP

Integrated Device Technology, Inc.
2975 Stender Way, Santa Clara, CA 95054
PHONE: (408) 727-6116

FAX: (40B) 4928674 TWX: 910-338-2070

CHECKED 100" PITCH
SIZE | DRAWING No. REV
C PSC—~4000 06
DO NOT SCALE DRAWING SHEET 1 OF 2
4.3 12




PACKAGE DIAGRAM OUTLINES

PLASTIC DIP (Continued)

DOCN

[ rev

DESCRIPTION

DATE | APPROVED

1
27655 | 06 |

REDRAW

TO JEDEC FORMAT [ 03/15/95]

WG £ | Pig-d owe # | Pig-1 WG § | P20-1 owe § | paz-1 oWe § | Paa-t
§ | JEDEC VARWTION ~ |l JEDEC VARIATION |l JEDEC vARWTION |l JEDEC VARIATION v | JEDEC VARIATION M
5 BB (HALF LEAD) | O AC g AD 9 ™ BD (HALF_LEAD) g AF 0
O [MINT T NOM [ MAX | F|[MIN | NOM | MAX | E |TMIN_ [ NOM | MAX | F |TMIN [ NOM | MAX | E [TMIN_ | NOM | MAX | F
A .40 [ - [.165 140 | - [.165 145 | - |15 145 | - 1165 145 | - [165
atfos [ - o3 o015 | - [.03% 015 | - 0% 015 | - [.03% 015 | - .03
A2 | 115 | 130 | 150 115 | 130 | .150 115|130 | .150 115|130 | 150 115 1130|150
D | .745 | 755 | 760 | 3.4 || 885 | 900 | 910 | 3,4 1.020 | 1.030 | 1.040 | 3,4 || 1.050 | 1.055 | 1.060 | 3,4 || 1.240 | 1.250 | 1.255 | 34
£ | .300 | 310 | 325 | 8 || .300 | 310 | 325 | 8 || .300 | 310 | 325 | 8 |[.300 | 310 | 320 | 8 || 300 | 310 | 320 | 8
E1].247 | 256 | 260 |35 247 | 254 | .260 [35] 240 | 260 | 280 |35 240 | .255 | .270 |35 .250 | 260 | 275 |35
b |05 | - |02 015 | - [.020 015 | - [0 015 | - o2 015 | - [0
b1|.015 | - [.020 015 | - [.018 015 | - [o18 015 [ - [.020 015 | - |08
eB| 310 | - |.370 310 | - |30 310 | - [ 370 30 | - |3 310 | - [370
eC[.000 | - [.040 000 | - |.040 000 | - 040 000 | - |04 000 | - [.040
L [120 | 135 ] 150 120 | 135 | .150 120 | 135 [.150 120 | 135 | 150 120 135 [ 150
N 16 18 20 2 2%
NOTES:
1 ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5M-1982
/A DATINS AND TO BE DETERMINED AT DATUM PLANE
A\ DIMENSIONS D AND E1 ARE TO BE DETERMINED AT DATUM PLANE
/A DIMENSION D DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS AND GATE BURRS SHALL NOT EXCEED .010 PER SIDE
A\ DIMENSION £1 DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS. INTERLEAD
FLASH OR PROTRUSIONS SHALL NOT EXCEEED .010 PER SIDE
/8\  DETAL OF PIN 1 IDENTIFIER IS OPTIONAL BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED
/N LEAD WIDTH DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION S 010 MAXIMUM TOTAL PER LEAD
/B DIMENSION E IS MEASURED ON THE OUTSIDE SURFACE OF THE LEADS AT THE GAGE
OF .015 BELOW DATUM PLANE
9 ALL DIMENSIONS ARE IN INCHES R ANCE S FiED Integrated Device Technology, Inc.
. DECIMAL  ANGULAR 2975 Stender Way, Santa Clara, CA 95054
10 THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95 REGISTRATION MS—001, we PHONE: (408) 727-8116
VARIATION 8B (HALF LEAD), AC, AD, BD (HALF LEAD) & AF Lo FAX: (408) 492-8674  TWK: 910-338-2070

APPROVALS | DATE

ORAWN 44 |1o/15/88
D

CHECKET

TTE PD 16,18,20,22 & PT 24 PKG OUTLINE
.300" BODY WIDTH PDIP

.100" PITCH
REV

SIZE | DRAWING No.
C PSC~4000 06

DO NOT SCALE DRAWING |$HEET 2 0F 2

43

17



PACKAGE DIAGRAM OUTLINES

PLCC
REVISIONS
ocN_ [ Rev ] DESCRIPTION [ paATE | aPPROVED
27647 | 06 | REDRAW TO JEDEC FORMAT | 03/15/95]
0 1070 [HIA-EOD0)
AA
o % [0 [HA-8003)
~H.150 MAX}=— B3A
& L.007® [H]A-BODS)
2 A 7
imlulaininlinininisisiainisl ,—i?) B
g :] g
0 Al
i h —
| €2 or D2
g 0 A
a2 g A & —
—A-] L~ ] 010 MAX ~{t—
(18 0 ’
g 5 =a
T—f——zl: - ]_—r |
075 MK 5 ] b ]
] {
g u g T
0 T
. b = N
048 d b ]
‘I 0 N N 6 O O N !
b ].007® [H]A-BOG) 010 WX —{}-—
PN
02, s | |- 05/0% (B TOTGICIAEEI0)
f
—
SEATING PLANE
DETAIL A
A
—l 013/.021 r— WITH PLATING
REF
AN CES FiED Integrated Device Technology, Inc.
DECIMAL  ANGULAR 2975 Stender Woy, Santa Clara, CA 95054
.0075/.0125 .0075/.0105 XXt + PHONE: (408) 727-6116
;;;;ﬁ FAX: (408) 492-8674 TWX: 910-338-2070
APPROVALS | DATE | TMLE  PL PACKAGE OUTUINE
—={ 013/.019 BASE METAL ORAWN 44 [o_ens/us SQUARE PLCC
[CHECKED .050 PITCH
— SIZE | DRAWING No. REV
SECTION A-A C bsc_4008 |06
ﬁ& DO NOT SCALE DRAWING ISHEEY 10F 3

4.3 14




PACKAGE DIAGRAM OUTLINES

PLCC (Continued)

REVISIONS
DCN_ | REV | DESCRIPTION [ oatre [ approveD
27647 | 06 |  REDRAW TO JEDEC FORMAT | 03/15/95]
owo § | st oo | saem owe [ use-t owe § | Jes1 e | usa-t
Y | JEDEC VARIATION « |l JEDEC VARIATION « |l JEDEC VARWTION « |l JEDEC VARIATION |l JEDEC VARIATION M
5 AB 0 AC g AD g AE g AF g
P O[MIN T NOM [ MAX | F |TWMINT [ NOM | MAX | F JMIN | NOM | MAX | 5 |l MIN | NOM | MAX | ¢ | MIN | NOw | MAX | F
A | 165 | 172 | .180 165 | 172 | 180 165 | 172 | 180 165 | 172 | .180 165 | 172 | .180
AT] 095 | 105 [.115 095 | 105 | .15 095 [ 105 [ 115 095 | 105 [ .15 095 [ 105 | 115
A2 | 062 | - [.083 062 | - |.083 062 | - [.083 062 | - [.083 059 - [ .080
D | 485 | 490 | 495 685 | 690 | .695 785 | 790 | 795 985 | 990 | .995 1185 | 1.190 | 1.195
DI | 450 | 453 | 456 |34 650 | 653 | 656 | 34 .750 | 753 [ 756 | 34 950 | 953 [ 956 | 3,4 1.150 | 1.154 | 1.156 | 3.4
D2] 195 | 205 | 215 | 5 || 295 | 305 | 315 | 5 | .345 | 355 | 365 | 5 || 445 | 455 | 465 | 5 | 545 | .555 | 565 | 5
£ | 485 | 490 | 495 685 | 690 | 695 785 | 790 [ 795 985 | 990 |.995 1.185 | 1.190 | 1.195
E1| 450 | 453 | 456 | 34| 650 | 653 | 656 |34 750 | 753 [ 756 |34l 950 | 953 | .956 [ 3.4][ 1.150 [ 1.154 [ 1.156 | 34
£2] 191 | 205 | 219 | 5 || 291 | 305 | 319 | 5 | .341 | 355 | 369 | 5 || 441 | 455 | 469 | 5 | 541 | 555 | 569 | 5
N 28 44 52 68 84
NOTES:
1 ALL DIMENSIONING AND TOLERANCING CONFORM TO ANS! Y14.5M-1982
/A DAUMS AND 70 BE DETERMINED AT DATUM PLANE
A\ DIMENSIONS D1 AND E1 ARE TO BE DETERMINED AT DATUM PLANE
/A DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. ALLOWABLE
MOLD PROTRUSION IS .010 PER SIDE. DT AND E1 ARE BODY SIZE DIMENSIONS
INCLUDING MOLD MISMATCH
A\ DINENSIONS D2 AND E2 ARE TO BE DETERMINED AT SEATING PLANE
CONTACT POINT
/BN DETAIL OF PIN 1 IDENTIFIER IS OPTIONAL BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED
/N LEAD WIDTH DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION IS .007 TOTAL MAXIMUM PER LEAD
B\ EXACT SHAPE OF EACH CORNER IS OPTIONAL
A\ THESE DIMENSIONS DETERMINE THE MAXIMUM ANGLE OF THE LEAD FOR TocERARCES Integrated Devics Tochnology, Inc.
SOCKET APPLICATIONS DECIMAL  ANGULAR 2975 Stender Woy, Santo Clara, CA 95054
XXt E3 PHONE: (408) 727-6116

o

ALL DIMENSIONS ARE IN INCHES

THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95 REGISTRATION MS-018,
VARIATION AB, AC, AD, AE & AF. EXCEPTIONS: JEDEC MAXIMUM BASE METAL

LEAD WIDTH IS .018

XXXE
XXXXE

FAX: (40B) 492-8674  TWX: 910~338-2070

|
apPROVALS | DATE

ORAWN 4 los/15/89

CHECKED

TITLE  PL PACKAGE OUTLINE
SQUARE PLCC

.050 PITCH

SIZE | DRAWING No. REV

C PSC—-4008 06

DO NOT SCALE DRAWING

‘]SHEET 2 0F 3

4.3

15



PACKAGE DIAGRAM OUTLINES

PLCC (Continued)

REVISIONS
DCN_ [ RV [ DESCRIPTION | pare_[ approveD
27647 | 06 |  REDRAW TO JEDEC FORMAT | 03/15/95]

LAND PATTERN DIMENSIONS

P1

0onoaoooooont

1

i

|| m——

3 m—
] —

I
joooooooooon)—4

1000

|

L Onoonoonoooon
.ma/.oze‘l“-— -

MIN MAX MIN MAX MIN MAX MIN MA N MAX
P |.520 |.528 || .720 |.728 || .820 | .828 |{ 1.020 { 1.028 || 1.220 | 1.228
P1].354 | .362 | 554 | 562 || .654 | .662 || .854 | .862 || 1.054 | 1.062
P2 .300 BSC .500 BSC .600 BSC .800 BSC 1.000 BSC
N 28 44 52 68 84

<
=

TOLERANCES
UNLESS SPECIFIED

DECIMAL ANGULAR
XX£ *

Integrated Device Technology, Inc.
2975 Stender Way, Santa Clara, CA 95054
PHONE: (408) 727-6116

ke FAX: (408) 492-8674  TWX: 910~338-2070

APPROVALS | DATE | TTLE  PL PACKAGE OUTLINE

ORAWN 44 |os/15/89 SQUARE PLCC

CHECKED .050 PITCH
SIZE | DRAWING No. REV
C Psc—4008 |06
0O NOT SCALE DRAWNG lsnzzv 30F 3

43 16




PACKAGE DIAGRAM OUTLINES

PQFP
REVISIONS
DCN | REV | DESCRIPTION DATE | APPROVED
A 27649 | 04 | REDRAW TO JEDEC FORMAT | 01/24/92]
0 & 120 ®[CIA-BODS)
AL
b1 & 120 ®[H]A-BO06)]
1A
& [.20 ®[C1A-8000) . A EVEN LEAD SIDES ODD _LEAD SIDES
0 ananaGan dennann ' *
| ~ I
1 | o |
[ i E1I/4 = —1 1 — b REF
3T | e [ H—T—
J—— i v — T
s | I \ ———] _ R 1 h
A T pi/s VN v | A I
st =S =
4 N { T DETAIL A
\ !
\\ e w— ;:: e —_—
i [
= T
] SEE DAL A |
— =
== =
|
s o =
—— ——] 516
LLERRGEGRERRREERER
R13 MN
& [20 @ [H]A-BODE)
=]
} R13/30
SEF DETAL B ! GAGE PLANE
; | 515 B \:J_c\f_(
A R ) 20 MN —] o-r
""""""""""" =7 SEATING PLANE 85/.95
A A ‘] ,l I_E =Sran [~— 160 REF
R EAEEICIA SIS DETAIL B
t”b REF“ WITH PLATNG
TOLERANCES N nc.
T e e e 2575 Starsr vy, o v, G 35054
13/.20 13747 XXE x PHONE: (408) 727-8116
i:;;ﬁ FAX: (408) 492-8674 TWX: $10-338-2070
APPROVALS | oaTe [ TIMLE  PM PACKAGE OUTLINE
l— bt BASE METAL ORAWN 44 o 15/92 14.0 X 140 X 2.0 mm PQFP
CHECKED 1.60/.25 MAX FORM
— SIZE | DRAWING No. REV.
SECTION A-A ¢l PSC-4035 04
A DO NOT SCALE DRAWING |SHEET 10F 2
4.3 17



PACKAGE DIAGRAM OUTLINES

PQFP (Continued)

owe # | Paso-1

JEDEC VARIATION
BE-2
MIN NOM | MAX

maoz

- - 123

- -1

1.95 | 200 |2.10

16.95 | 17.20] 1745 | 4

13.90 | 14.00] 14.10 | 5,2

16.95 | 17.20{ 17.45 | 4

13.90 | 14.00] 14.10 | 5,2

80

.65 BSC

22 - .35 7

22 .30 .32

- - .10

- - A3

NOTES:

ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5M-1982
TOP PACKAGE MAY BE SMALLER THAN BOTTOM PACKAGE BY .15 mm
DATUMS AND 10 BE DETERMINED AT DATUM PLANE
DIMENSIONS D AND E ARE TO BE DETERMINED AT SEATING PLANE
DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. ALLOWABLE
MOLD PROTRUSION IS .25 mm PER SIDE. D1 AND E1 ARE BODY SIZE
DIMENSIONS INCLUDING MOLD MISMATCH

DETAIL OF PIN 1 IDENTIFIER IS OPTIONAL BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED

DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION IS .08 mm IN EXCESS OF THE b DIMENSION AT MAXIMUM
MATERIAL CONDITION. DAMBAR CANNOT BE LOCATED ON THE LOWER RADIUS
OR THE FOOT.

EXACT SHAPE OF EACH CORNER IS OPTIONAL

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN
.10 AND .25 mm FROM THE LEAD TIP

ALL DIMENSIONS ARE IN MILLIMETERS

THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95 REGISTRATION MO-108, CHECKED. 1.60/.25 MAX FORM

VARIATION BE-2 SIZE | DRAWNG No. REV
C PSC—-4035 04
DO NOT SCALE DRAWNG SHEET 2 OF 2

REVISIONS

DCN

Trev] DESCRIPTION [ oaw

| apprOVED

27649

[ 04 | REDRAW T0 JEDEC FORMAT | 01/24/92]

LAND PATTERN DIMENSIONS

p

P1

oo0moo00oo0Racoumg

ORAWN 44 lo1/15/02

L

L [0ninoooeoaoo0oooon

X
I 1

MIN | MAX

17.80 | 18.00

14.40 | 14.60

2 [ 12.35 BSC

30 [ 50

65 BSC
80

z|o |x<|o|ovlo

(00000oo0000ao00oo00
?PUUUUUUUUHHUUUUUUUU |

Bl

TOLERANCES

UNLESS SPECIFIED
DECIMAL ANGULAR
XX¢

2975 Stender Woy, Sonta
PHONE: (408) 727-6116

Integrated Device Technology, Inc.

FAX: (408) 492~8574  TWX: 910-338-2070

Clara, CA 95054

APPROVALS | DATE | TILE  PM PACKAGE OUTLINE

14.0 X 14.0 X 2.0 mm PQFP

43

18



PACKAGE DIAGRAM OUTLINES

PQFP (Continued)

DCN REV. DESCRIPTION DATE APPROVED
& 27657 00 MOVE FROM PSC~-4035 03/15/95
0 REDRAW TO JEDEC FORMAT
%120 ®ICIA-EODO)
A/
o1 & 20 G AA-BODS)
=) '
— ¥ N EVEN LEAD SIDES 0DD_LEAD SIDES
T 2
AR AR AR AR ARRARAY 1
| ~
! ] [ N — bR
P — =
———F
______ ',_i — bewm —T
17
A D1/4 PN A
A
g ® , \ & DETAL A
' \ |
516
o MN
R13 MIN
L LR LR RRRLRREG -
$ .20 ®[H]A-BO[G)
R.13/.30
o SEE DETAL B b cuce pue
poi { 5-16
AR S ~ -7
| | L 40 MN —]
P I TECT] SEATNG PLANE
M Y _ LE SR 65/.95
A l~— 1.95 REF
» (@l BIChS0S DETAIL B
b REF WITH PLATING
“- ‘.I A AN FieD Integrated Device Technology, Inc.
1 DECIMAL  ANGULAR 2975 Stender Way, Sonta Clara, CA 95054
13/.20 A3/47 XX £ PHONE: (408) 727-6116
{ ;:::: FAX: (40B) 492-8674 TWX: 910-338-2070
APPROVALS | DATE | TITLE  PM PACKAGE OUTLINE
l— b1 BASE METAL ORAWR 7Y |o3/15/94) 28.0 X 28.0 X 3.4 mm PQFP
CHECKED 1.95/.25 MIN FORM
— SIZE | DRAWING No. REV
S—————ECTION A=A C PSC—4049 00
& DO NOT SCALE DRAWING SHEET 1 OF 2
4.3 19



PACKAGE DIAGRAM OUTLINES

PQFP (Continued)

REVISIONS
OCN REV DESCRIPTION DATE APPROVED
27657 00 MOVE FROM PSC-4035 03/15/95

REDRAW TO JEDEC FORMAT

LAND PATTERN DIMENSIONS

P

owe § | pardd—2 oG # | Paiso-2 onG § | Paaos-2
¥ | JEDEC VARIATION « | JEDEC VARWTION « |l JEDEC VARWTION M
B bC-1 : D01 g - u
O [N T nom [ waX | F|TMIN [ now [ A | ETMIN [ NOM [ MAx | E
A 345 | - 407 345 | - 407 345 | - |e07
AT| 25 - - 25 - - 25 - -
A2 (318 | 342 [365 318 | 342 [365 318 | 342 | 365
D | 3180 | 31.90] 3200 | 4 | 31.80 | 31.90] 32.00 | ¢ || 3180 | 3190 32.00 | 4
D1]27.90 | 28.00] 2810 | 5,2 | 27.90 | 28.00] 28.10 | 5,2 || 27.90 | 28.00] 28.10 | 52
£ [31.80 | 31.90[ 32.00 | 4 || 31.80 | 31.90[ 32.00 | 4 | 31.80 | 31.90] 3200 | 4
E127.90 | 28.00] 2810 | 52| 27.90 | 28.00] 28.10 | 5.2 || 27.90 | 28.00] 28.10 [ 52
N 144 160 208
e 65 BSC 65 BSC .50 BSC
b | 22 - [ 3 [ 7] 2 - [ 3 (77 - o |7
bl | 22 | 30 | 32 2 |30 | » 07 |20 [ 23
aag - - 12 ~ - 12 - - .08
NOTES
1 ALL DIMENSIONING AND TOLERANCING CONFORM TO ANS) Y14.5M-1982
/2 TOP PACKAGE MAY BE SMALLER THAN BOTTOM PACKAGE BY .15 mm
A DATUMS AND T0 BE DETERMINED AT DATUM PLANE
/A DIMENSIONS D AND E ARE TO BE DETERMINED AT SEATING PLANE
A\ DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. ALLOWABLE
MOLD PROTRUSION IS .25 mm PER SIDE. D1 AND E1 ARE BODY SIZE
DIMENSIONS INCLUDING MOLD MISMATCH
/6 DETAL OF PIN 1 IDENTIFIER IS OPTIONAL BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED
/N DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION 1S .08 mm IN EXCESS OF THE b DIMENSION AT MAXIMUM
MATERIAL CONDITION. DAMBAR CANNOT BE LOCATED ON THE LOWER RADIUS
OR THE FOOT.
A\ EXACT SHAPE OF EACH CORNER IS OPTIONAL
A\ THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN
.10 AND .25 mm FROM THE LEAD TIP
10 ALL DIMENSIONS ARE IN MILLIMETERS

THE 144 & 160 LD OUTLINES CONFORM TO JEDEC PUBLICATION 95
REGISTRATION MO-112, VARIATION DC-1 & DD-1 RESPECTIVELY

(00000A0o0DOAn0a0N00anaoa00CCNad0oanC0Nn

P1

I

__________t:PUHBUBUBUUDUUUDBHBUBUUHUHDUUBUDUUDHDQ@?U

]

Q0000 Da00a00a00Caa0oonoaoC0NoduaoooanD
<]
[t}

-

Bl

1

MIN T MAXC ][ MIN T MAx ][ MIN T MAX

P ] 3250 | 32.70 || 32.50 | 32.70 | 32.50 | 32.70

P1]28.40 | 2860 || 28.40 | 28.60 || 28.40 | 28.60

P2 | 2275 BSC 25.35 BSC 2550 BSC

X | 30 ] 50 |[ 30 [ 50 30 ] 40

e | .658BSC .65 BSC 50 BSC

N 144 160 208
AN FED Integrated Device Technology, Inc.
DECIMAL  ANGULAR 2975 Stender Woy. Santa Clora, CA 95054
XX+ * PHONE: (408) 727-6116

XXX
XXXXE

FAX: (408) 492~

8674  TWX: 910-338~2070

ORAWN gy
CRECKED

28.0 X 28.0 X

03/15/94]

APPROVALS | DATE [ TMLE  PM PACKAGE OUTLINE
1.95/.25 MIN_FORM

3.4 mm PQFP

SIZE | DRAWING No.
C PSC—~

REV

4049 00

DO NOT SCALE DRAWING

|SHEE\' 2 0F 2

20



PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES

; st a—!'y« ~——E1-——|

Q
A . {
SEATING PLANEj——L‘ ]
L f L1

b s

NOTES:

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—40 LEAD CERDIP

DWG # D16—1 D20—1 D24—1 D40—1
# OF LDS (N) 16 20 24 40

SYMBOL MIN T MAX | MIN T MAX T MIN T MAXT MIN T MAX
A 1401 .200[ .140 [ .200] 140 [ .200] .160 ] .220
b .015] .021] .015] .021] .015| .021[ .014 | .023
b1 .045] .060| .045] .060] .045].065] .045] .065
C .009] .012] .009] 012| .009] .014] .008] .014
D .750 ] .830 | .935[1.060]1.240]1.280[2.020]2.070
E .285] .310| .285] .310] .285] .310| .510| .600
£l 290 .3201 .290] .320] .300] .320] .590] .620
e 100 BSC | .100 BSC | .100 BSC | .100 BSC
L 125] 175| 125] 175 125] 175] .125] .200
L1 150 - | .150] - [ .50 - 150 -
Q .015] .055] .015] .060| .015] .060 .020] .060
S .020] .080] .020] .080] .030| .080] .030| .080
S1 .005] - [.0o05] - |.005] - [.005] -
o o | 157 o | 15°{ o | 15"} 0 | 15

4.3 21



PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

{ D -]

PR S S N e Y s I e Y s Y s S s s Y e Y e Y s s

N

1

| SIS [ W SOy U [y SRy SN [ N [y NN [y SOND [y S [ DUSND R U N |

Pl s o .

Q

SEATING PLANE
SR l L - C
e b~—“—7 S 1

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

48 LEAD SIDE BRAZE (600 MIL)

DWG # Ci8—2
# OF LDS (N) 18
SYMBOL MIN_| MAX

A 100 | 190
b 015 | .023
bi .045 | .060
c .008 | 012
D 2.370 | 2.430
E 550 | 610
£ 595 | .620
e 100 BSC
L 125 | 175
K 150 | =
Q .020 | .060
S .030 | .065
S 005 | -
S2 005 | -

4.3 22



PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

64 LEAD TOP BRAZE (900 MIL)

d—

L” ﬂ V“ ]

E1

Y [

NOTES:

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

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

DWG # C64-2
Z OF LDS (N) 64
SYMBOL MIN_| MAX
A 120 | .180
b 015 | .021
b 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
L1 150 -
Q .020 | .100
5 030 | .065
S .005 -
S2 .005 =

4.3

23



PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS

NG =i/ Bt F::m:%
_ L2 - |
%:—— —+ 5 E : % i E1 E
kit j
X 1
T LL —~ A DB\_ZJ—- )

NOTES:

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

20—44 LEAD LCC (SQUARE)

DWG_# L20-2 L28—1 L44—1
# OF LDS (N) 20 28 44
SYMBOL MIN_[ MAX | MIN_ | MAX_[ MIN_| MAX
A .064 | .100 [.064 | .100 |.064 [ .120
Al .054 | .066 | .050 |.088 | .054 |.088
B1 .022 |.028 | .022 |.028 | .022 |.028
B2 .072 REF .072 REF .072 REF
B3 .006 [.022 |.006 |.022 | .006 | .022
D/E 342 |.358 | 442 [ .460 | .640 [ 660
D1/E1 .200 BSC .300 BSC .500 BSC
D2/E2 100 BSC 150 BSC .250 BSC
D3/E3 - [.358 | - TJ.460 | - T.560
e .050 BSC .050 BSC .050 BSC
el 015 | - 015 | - 015 | -
h .040 REF .040 REF .040 REF
J .020 REF .020 REF .020 REF
L .045 ].055 | .045 [.055 [ .045 [.055
L1 .045 [.055 | .045 [.055 | .045 | .055
L2 .077 1.093 [ .077 [.093 | .077 | .093
L3 .003 ].015 | .003 [ .015 | .003 | .015
ND /NE 5 7 11
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PACKAGE DIAGRAM OUTLINES

CERPACKS

e

—ﬂ ~—S1

U)o

K —] fa—

NOTES:

1

L

JS«

C

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

16—24 LEAD CERPACK

DWG # E16—1 E20—1 E04—1
# OF DS (N) 6 20 24
SYMBOL MIN | MAX | MIN | MAX | MIN ] MAX
A 055 | .085 | .045 | .092 | .045 | .090
b 015 | .019 | .015 | .019 | .015 | 019
C 0045] .006 |.0045] .006 |.0045] .006
D 370 | 430 | - | 540 | = | .640
§ 245 | 285 | 245 | 300 | .300 | .420
El — [ 305 = | 305| = | .440
e 1050 BSC 1050 BSC 050 BSC
K 1008 | 015 | .008 [ .015 | .008 | .015
L 250 | .370 | .250 | .370 | .250 | .370
Q 026 | 040 | .026 | .040 | .026 | .040
S — | 045| - | 045| — | 045
S 005 - | .005| - |.005| -
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PACKAGE DIAGRAM OUTLINES

CERPACKS (Continued)

b s o
B

L

E

| L

0

K-—-l eS [~— —-bl<—Q

] 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.

48—-56 LEAD CERPACK (.025" LEAD PITCH)

DWG # E48—1 ES6—1
# OF LDS (N) 48 56
SYMBOL MIN_ [ MAX_ | MIN | MAX

A .075 1.095 |.075 |.095
b .008 |.013 1.008 |.013
c .0045 | .006 |.0045).006
D .610 |.640 |.710 |.740
E .370 1.390 | .3701.390
e .025 BSC .025 BSC
K .003 |.007 ].005 1.007
L .250 |.370 |.250 {.370
Q .025 [.045 |.025 |.045
S - .035 - .035
St 005 - .005 =
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS

BOTTOM VIEW — ¢B1 TOP VIEW
1.2 3 4 5 6 7 8/9 10 11 )
[ OEECOEEE®
K @EEEEMEOEEE
O 010)
H OO 0]0)
5| @O 0]0) I |
FHe— + —oeH] o
31610) OO
0| @O 0]0)
| OO 0]0)
5 HOOEEMEOOOEO®
ANEoclolololsiolelols | A
DD1 PIN 1 1D

SEATING PLANE

!

A

1

68 PIN PGA (CAVITY UP)

|
!

| i
|
=T U

DWG # G681
# 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.
781 - .080 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
82 040 | 060 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
D /E 1140 1 1.180 5. CHAMFERED CORNERS ARE IDT'S OPTION.
D1/E1 1.000 BSC
e 100 BSC
L 120 | 140
M 11
Q 040 [ .060
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

BOTTOM VIEW — ¢B1 TOP VIEW
1.2 3 4 5 6 7 8/9 10N )
L @OMEEO®
OEEEEOEEEOEE
IeE OO
HEE 016
41610) O ] N i
Ao@— + —oe o«
3l610) olo
0| O 010
41610 OO
Jlelololololololololok
AiKolclolelolelololc] | A
D1 PIN 1 1D

’ i

ol |

seATNG PLANE : :
5 JTLWW *

l
o A>“—7¢B ——le\it-—

688 PIN PGA (CAVITY DOWN)

DWG # G68—2
# OF PINS (N) 68 NOTES:
SYMBOL MIN _[ MAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
A .077 | .095 SPECIFIED.
9B .016 | .020 2. BSC - BASIC LEAD SPACING BETWEEN CENTERS.
9B1 060 | .080 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
FER) 040 | 060 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
D /E 1098 1 1122 5. CHAMFERED CORNERS ARE IDT'S OPTION.
D1/E1 1.000 BSC
e 100 BSC
L 120 ] 140
M 11
Q1 025 | .060
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

84 PIN PGA (CAVITY UP - 12 X 12 GRID)

BOTTOM VIEW ?B1 TOP VIEW
1 2 3 45 6,7 8 9104112 .
M@@@@@@@@@@@@
LIOEEOOEEOEEEOEE®
KI@QOE OO
OO 0]0)
66 50
G j[_ E1 E
Siolo) ©I0) -+
3OIO) @6
IHOIO, @G
JOI0]0, OO
:HOIOIOIOI0]0, 001010010
APOOOOEEOE@OOEH }
%1 PIN 11D
| “Q ‘ i A
SEATING PLANE 'T
A J L |
*“« 9B 4 el
DWG # G84—1
# OF PINS (N) 84
SYMBOL MIN | MAX
A 077 | 145
2B 016 | .020 NOTES:
781 060 | 080 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
B2 .040 060 SPECIFIED.
D/E 1780 11235 2. BSC - BASIC LEAD SPACING BETWEEN CENTERS.
D1 /e 700 Beo 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
e 700 BoC 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
3 55 40 5. CHAMFERED CORNERS ARE IDT'S OPTION.
M 12 ]
Q 025 | .060
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

BOTTOM VIEW 2B1 TOP VIEW
1.2 3 4 56 7 8 9104112131415
ROEEEOEEEMOEEEOEO®
PIOOOOOO@OO®OE@OOOOO
NEQOOEOOEEO®EOEEOEEE®
M @@ OO
LHEOOE OO
KOO 0]O]0)
OO OO, |
HOOE | OO —+
OO0, OO
FIOCIT exTRA PIN | )
£ @@@@/ QOO
OO0, OO
Cl@QOEOOEOO@EEOEEEO®E
HHOIOI0I0I0I0]0I0I0]0I0I0I0]0I0)
APOOEOE@OOE@OEEOOEMm /.
D)1 PIN 1 1D
D

3k

%—ﬁl M

SEATING PLANE

144 PIN PGA (CAVITY UP)

DWG_# C144-2
# OF PINS (N) 145
SYMBOL MIN_| MAX
A .082 125 NOTES:
28 016 | .020 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
2B1 .060 | .080 SPECIFIED.
282 .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 7.400 BSC 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
e 700 BSC 5. CHAMFERED CORNERS ARE IDT'S OPTION.
L 20 | 140 6. EXTRA PIN (D—4) ELECTRICALLY CONNECTED TO D-3.
M 15
Q 040 | .060
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PACKAGE DI

AGRAM OUTLINES

PIN GRID ARRAYS (Continued)

208 PIN PGA (CAVITY UP)
BOTTOM VIEW 7 TOP_VIEW
123 45 6 7 8 91011121314151617
11[0/0/0,0,0,0,0,00 0000000 =
S10.000.000.00.00000000,
H00000000000000000
H000.00000000000000,
N| (D 0000
M| @ 0000
0000 0000,
K| () 0000,
HHKHHD -+ N E1 E -
L0000 0000,
HI0/000) 0000,
FIOEE® 0000,
HOO00) 0000,
D @@@@@@@Q@@@@@@
HI00.00000.0000000000
HO0000000000000000,
A DEEEEEEE®EEEEEEE® /v
l[ D1 ! PIN 1 1D
D
_L Q
| * ( | |
SEATING PLANE
i jﬁﬂHUMHUHUHHWU
P o e e
DWC Z G081
7 OF PINS (N) 208
SYMBOL MIN_ | MAX
A 070 | 145
B 016 | 020 NOTES:
557 — T o080 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWSE
$B? 040 060 SPECIFIED.
/e T oEg 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
BT TS 3. SYMBOL ’M” REPRESENTS THE PGA MATRIX SIZE.
: 4 SYMBOL ”N” REPRESENTS THE NUMBER OF PINS
‘f 1;801 BS&O 5. CHAMFERED CORNERS ARE IDT'S OPTION.
M 17
Q .040 | .060

4.3
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PACKAGE DIAGRAM OUTLINES

FLATPACKS
gy —
E ::‘}A1<—
E2 -1 —4—‘ -~— A2
L —— - |
u
L
e B

A
J

— 5 .

} PIN 1)D——/)1

D1

-

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

48-64 LEAD QUAD FLATPACK

DWG # F48—1 F64—1
# OF DS (\) 48 64
SYMBOL MIN T MAX | MIN_ [ MAX
A 089 | .108 | .070 | 090
Al 079 | .096 | .054 | .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
L .350 | 450 [ .350 | .450
ND/NE 12 6
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FCT-T DOUBLE-DENSITY LOGIC

IDT’s FCT-T Double-Density Logic family of 16-, 18-, and
20-bit components has been designed for use in standard
TTL-Logic applications. Double-Density features the highest
speed Logic available and the lowest power dissipation in the
industry.

IDT offers several output configurations including Bal-
anced Drive, Light Drive, High Drive and 3.3 Volt. All Double-
Density Logic is guaranteed to have less than 500ps pin-to-pin
skew, making the output timing highly predictable in high-
speed busses. These components come in several speed
grades from standard speed up to “E” speed, with 3.2ns
propagation delay providing an easy system performance
upgrade path. The components are available in space-saving
SSOP and TSSOP packages which have a high ratio of
ground pins to outputs, reducing ground bounce and output
noise levels.

AllIDT FCT-T Logic components have input hysteresis. In
addition, several of the Double-Density components have
input Bus Hold which retains the last known state on a 3-state
bus.!

Balanced Drive

Balanced Drive Double-Density Logic (FCT162xxxT) is
intended for general-purpose applications requiring high speed,
low power and low noise. Balanced Drive has series output
resistors which reduce the drive current of the devices to
+24mA minimum, at the guaranteed Logic thresholds of
400mV and 2.4V respectively, helping to reduce transmission
line noise, ringing, ground bounce, crosstalk, EMI and other
noise related problems. Balanced Drive also has a balanced
line driving capability, and will drive £115mA (typical) at the
1.5V level, giving equal line driving currents for both the Logic
HIGH transition and Logic LOW transition. Balanced drive is
the fastest TTL Logic available for loads less than 200pF.

Light Drive

Light Drive (FCT166xxxT) is intended for point-to-point line
driving applications where there is limited output loading. Light
Drive has series terminating resistors which will limit the
current level of the device to £8mA minimum. Light Drive has
balanced line driving capability and will drive £48mA (typical)
atthe 1.5V level, easing line termination problems. The series

termination resistors in Light Drive approximate adding a 25
ohm series resistor to an industry standard 64mA drive part,
such as High Drive. Light Drive has advantages over a series
resistor including very low ground bounce (typ 0.25V) and
reduced part count. First incident wave switching should be
achieved with Light Drive for loads of less than 50pF. Light
Drive is recommended for applications which would otherwise
require series termination resistors, applications which are
noise sensitive, and applications where the output loading is
not excessive. Light Drive is the quietest family available for
loads of 100pF or less and is available in speed grades up to
“C” speed.

High Drive

High Drive (FCT16xxxT) has +64/-32mA output drive capa-
bility, making it an excellent choice for use as a back plane
driver. For loads in excess of 200pF, High Drive “E” speed is
the fastest Logic available. For applications requiring hot
insertion, High Drive supports Power Off Disable which will
allow swapping of cards in powered systems. (See Applica-
tion Note 102 for Power Off Disable design requirements).
High Drive is compatible with industry standard high current
BiCMOS and bipolar families.

3.3V

Double-Density (FCT163xxx) 3.3V Logic has superior per-
formance characteristics and lower power dissipation than
competing technologies. The data sheet specifications for
3.3V Double-Density components can be found in the 3.3V
section of this data book.

Bus Hold

Bus-hold (FCT16xHxxxT) is available on several of the IDT
Double-Density components. Bus-hold will retain the last
known state on an input if the driving source goes to a high-
impedance state. The hold current is approximately equiva-
lent to adding a 3.3K pull-up or pull-down resistor to the input,
but will hold the present state rather than always pull one
direction. Bus-hold eliminates the need for pull up resistors on
3-state busses.

1 Application Note 117, which can be found in the IDT High-Speed CMOS
Logic Design Guide, contains additional device characteristics and appli-
cations information.
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SECTION 5
DOUBLE-DENSITY 5V PRODUCTS

TABLE OF CONTENTS

BALANCED DRIVE OUTPUT (with Series Resistors)
IDT54/74FCT162240T 16-Bit Inverting BUffer/Ling DIIVET .........ccccvecinininieirsesrc e ceeseenseesreseesseseesenees 5.1
IDT54/74FCT162244T 16-Bit BUFfEr/LiNg DIVET .....ceeviiiieeiecntcnenennert sttt s e sresaessasssnesresseens 5.2
IDT54/74FCT162245T 16-Bit Buffered Transceiver ........ccooceivrevcrinneveninnneaens 5.3
IDT54/74FCT162260T 12-Bit Latched, Bidirectional Tri-Port Bus Exchanger ... 5.4
IDT54/74FCT162344T 8-Bit One to Four Fanout Buffer/Address Line DriVer..........cccvoevveceniieiininnnnencnnnne 5.6
IDT54/74FCT162373T 16-Bit Transparent LatCh .........coccoirieniieiieneeerrnectee e see e esee s sresvesaeens 5.7
IDT54/74FCT162374T  16-Bit REGISIEr ....eveeiiietcireieencetcse ettt nes 5.8
IDT54/74FCT162500T 18-Bit Bidirectional Buffer/Latch/Register with Negative Edge Clock . .. 59
IDT54/74FCT162501T 18-Bit Bidirectional Buffer/Latch/RegiSter ...........cvevvevviririneenirircceeeieneeneenesesseene 5.10
IDT54/74FCT162511T 16-Bit Bidirectional Buffer/Latch/Register with Parity Generation and Checking ...... 5.11
IDT54/74FCT162543T 16-Bit Latched Transceiver with Chip Enable ... 5.12
IDT54/74FCT162646T 16-Bit Registered Transceiver with Bypass and Direction Control ..... 5.13
IDT54/74FCT162652T 16-Bit Registered Transceiver with Bypass and Separate Enables ... 5.14
IDT54/74FCT162701T 18-Bit R/W Buffer with Four Deep FIFO and Readback Latch .......... 5.15
IDT54/74FCT162823T 18-Bit Register with Clear & Clock Enable ... 5.16
IDT54/74FCT162827T 20-Bit Buffer with Dual Output Enable ..........cccccceoieniininiieeecncnees 5.17
IDT54/74FCT162841T 20-Bit LatCh ..oeeveivircirieeeeeeee e .. 518
IDT54/74FCT162952T 16-Bit Registered Transceiver with Clock Enable ........c..ccccvvveiiiiviniicciniineeneene 5.19
LIGHT DRIVE OUTPUT (with Series Termination)
IDT54/74FCT166244T 16-Bit BUfer/LINg DIIVEF ......cooiuiiiiiiriniriciirctcicr e srsesanens 5.2
IDT54/74FCT166245T 16-Bit Buffered TranSCeIVET .........cocceviverieeecercete et rerearresnseene 5.3
HIGH DRIVE OUTPUT
IDT54/74FCT16240T 16-Bit Inverting Buffer/Ling DIVET ........cccecoriirerniiniccenicinc s scssnenee e 5.1
IDT54/74FCT16244T 16-Bit Buffer/Line Driver ................ 5.2
IDT54/74FCT16245T 16-Bit Buffered Transceiver .......cccvvviieninncnncernnenenes 5.3
IDT54/74FCT16260T 12-Bit Latched, Bidirectional Tri-Port Bus Exchanger ... 5.4
IDT54/74FCT16373T 16-Bit Transparent Latch ..........ccoovevienvcinccinenneninniene .. b7
IDT54/74FCT16374T 16-Bit REGISIET ...ttt 5.8
IDT54/74FCT16500T 18-Bit Bidirectional Buffer/Latch/Register with Negative Edge Clock ...........ccccevrnuen. 5.9
IDT54/74FCT16501T 18-Bit Bidirectional Buffer/Latch/Register ...........ccocovvirennenccnrcnnnne 5.10
IDT54/74FCT16543T 16-Bit Latched Transceiver with Chip Enable...........c.ccoccvvieiinnnnne 5.12
IDT54/74FCT16646T 16-Bit Registered Transceiver with Bypass and Direction Control .... 5.13
IDT54/74FCT16652T 16-Bit Registered Transceiver with Bypass and Seperate Enables .. 5.14
IDT54/74FCT16823T 18-Bit Register with Clear & Clock Enable ...........cccecervviiniinvnnnnnee 5.16
IDT54/74FCT16827T 20-Bit Buffer with Dual Output Enable.......... 5.17
IDT54/74FCT16841T 20-Bit LatCh .....coveiiririeirceenene i .. 5.18
IDT54/74FCT16952T 16-Bit Registered Transceiver with Clock Enable ..........cccecciviniininniiciinnnincninenne 5.19
BALANCED DRIVE OUTPUT WITH BUS-HOLD INPUT
IDT54/74FCT162H244T  16-Bit Buffer/Ling DIVEF .......cccoiiiiiiimiiiiiicnie s 5.2
IDT54/74FCT162H245T  16-Bit Buffered Transceiver .... 5.3
IDT54/74FCT162H272T  12-Bit Registered, Bidirectional Tri-Port Bus Exchanger ............ccoovevvninieinnieennns 55
IDT54/74FCT162H501T  18-Bit Bidirectional Buffer/Latch/Register ..........c..cccouvucnne 5.10
IDT54/74FCT162H952T  16-Bit Registered Transceiver with Clock Enable 5.19

5.0 2



FAST CMOS 16-BIT IDT54/74FCT16240T/AT/CT/ET
BUFFER/LINE DRIVER IDT54/74FCT162240T/AT/CT/ET

Integrated Device Technology, Inc.

FEATURES: DESCRIPTION:

e Common features: The FCT16240T/AT/CT/ET and FCT162240T/AT/CT/ET
— 0.5 MICRON CMOS Technology 16-bit buffer/line drivers are built using advanced dual metal
~ High-speed, low-power CMOS replacement for CMOS technology. These high-speed, low-power devices

ABT functions offer bus/backplane interface capability with improved packing
— Typical tsk(o) (Output Skew) < 250ps density. The flow-through organization of signal pins simplifies
~ Low input and output leakage <1uA (max.) layout. The three-state controls are designed to operate these
~ ESD > 2000V per MIL-STD-883, Method 3015; devices in a Quad-Nibble, Dual-Byte or single 16-bit word

> 200V using machine model (C = 200pF, R = 0) mode. All inputs are designed with hysteresis for improved
~ 25 mil Center SSOP and Cerpack Packages and 19.6  noise margin.

mil pitch TSSOP Package The FCT16240T/AT/CT/ET are ideally suited for driving
~ Extended commercial range of -40°C to +85°C high capacitance loads and low-impedance backplanes. The
- Vcc =5V £10% output buffers are designed with power off disable capability

¢ Features for FCT16240T/AT/CT/ET: to allow "live insertion” of boards when used as backplane
~ High drive outputs (-32mA |oH, 64mA loL) drivers.

— Power off disable outputs permit “live insertion” The FCT162240T/AT/CT/ET have balanced output drive
— Typical VoLp (Output Ground Bounce) < 1.0V at with current limiting resistors. This offers low ground bounce,

Vce =5V, TA =25°C minimal undershoot, and controlled output fall times— reduc-

¢ Features for FCT162240T/AT/CT/ET: ing the need for external series terminating resistors. The
~ Balanced Output Drivers: +24mA (commercial), FCT162240T/AT/CT/ET are plug-in replacements for

+16mA (military) FCT16240T/AT/CT/ET and 54/74ABT16240 for on-board in-
— Reduced system switching noise terface applications.

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

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

FAST CMOS 16-BIT BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS
10E [ |1 - 48 [ ] 20E 10E | 1 48 1 20E
1 [ 2 47 [ ] A )2 mem— 47 1 1A1
Ve [] 3 46 ] 1A2 Vo ! 3 46 ] 1A
GND [ 4 45 ] GND GND | 4 45 ] GND
Yas []5 44 ] 1A3 1Ya L 5 44 1 1A3
1Y4 [: 6 43 [ ] 1As 1¥4 6 43 ] 1A4
Vee [ |7 42 [ ] Vee Vee 7 42 1 Vee
oY1 [ | 8 4[] oA P2} e—— 41 1 2A1
2Y2 [ ]9 40 [] 2m2 P7) e—— 40 ] 2A2
GND [ ] 10 39 ] GND GND ! 10 39 1 GND
2Y3 " 38 [ ] 2As 2Y3 L 11 38 ] 2A3
2Ye [] 12 S048-1 a7 [ 2m4 2Yal 12 E481 37 ) 2R
aYh [ ] 18 36 [ ] sA1 2] e—— 36 ] 3A1
sY2 [ ] 14 35 [ ] 3A2 aYal 14 35 1 3A2
GND [ ] 15 34 ] GND GNDC————————1 15 34 ] GND
a¥s [ 16 33[ 1 3As el ———————1 16 33  3A3
aYa [ 17 327 aA¢ ava 17 32 1 3A4
Vec [] 18 31 [ Vee Vee | 18 31 1 Vee
Y1 [ ] 19 30 ] 4At avi [ 19 30 3 A1
aYa [] 20 29 [ 4A2 Y2 C 20 29 a2
GND [ ] 21 28 [ | GND GND ! 21 28 1 GND
a¥s [ ] 22 27 [] 4As Y3l 22 27 1 4A3
aYe [ ] 23 26 ] 4Ad aYa 23 26 ] 4A4
4OE [ 24 25 [ ] 3OE 4OE ¢ 24 25 1 30
Sssop 2541 drw 03 2541drw 04
CERPACK
TOP VIEW TOP VIEW
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IDT54/74FCT16240T/AT/CT/ET,162240T/AT/CT/ET

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 Outputs L H L
2541 tbl 01 X Z
NOTE: 2541 thl 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 = 1.0MH2)
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 35 | 6.0 | pF
with Respect to Capacitance
GND Cout | Output Vour=0V | 35 | 80 | pF
VTERM(3) Terminal Voltage -0.5to -0.5to \ Capacitance
with Respecl to Vce +0.5 Vcce +0.5 NOTE: 2541 Ink 04
GND 1. This parameter is measured at characterization but not tested.
Ta Operating —40to +85 | -55to+125 | °C
Temperature
TBIAS Temperature -55t0 +125 | -65t0 +135 | °C
Under Bias
TstG Storage -55t0 +125 | -65to +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Output —60to +120 | -60to +120 | mA
Current
NOTES: 2541 Ink 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
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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IDT54/74FCT16240T/AT/CT/ET,162240T/AT/CT/ET
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= 5.0V + 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 (Input pins)®) | Vcc = Max. Vi=Vce — — +1 pA

Input HIGH Current (1/O pins)(®) - — +1
I Input LOW Current (Input pins)®) Vi = GND — — +1

Input LOW Current (/O pins)®) — — 1
lozH High Impedance Output Current Vce = Max. Vo=2.7V — — +1 A
lozL (3-State Output pins)®) Vo=0.5V —_ — +1
VIK Clamp Diode Voltage Vee = Min., lIN =-18mA — -0.7 | 1.2 \'
los Short Circuit Current Vce = Max., Vo = GND®) -80 | -140 | -225 mA
VH Input Hysteresis — — 100 — mV
lecu Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 pA
lccH
lccz

2541 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16240T

Symbol Parameter Test Conditions(!) Min. | Typ{?| Max. | Unit
lo Output Drive Current Vee = Max., Vo =2.5V3) -50 — | 180 | mA
VOH Output HIGH Voltage Voe = Min. loH =-3mA 25 35 — \

VIN = VIHor ViL loH =-12mA MIL. 2.4 3.5 — \
10H = -15mA COM'L.
loH = —~24mA MIL. 2.0 3.0 — \
10H = ~32mA COM'L.)
VoL Output LOW Voltage Vcce = Min. loL= 48mA MIL. — 0.2 0.55 "
VIN = VIH or VIL loL= 64mA COM'L.
loFF Input/Output Power Off Leakage®)| Vcc =0V, VIN or Vo <4.5V — — +1 pA
2541 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162240T

Symbol Parameter Test Conditions(!) Min. | Typ®] Max.| Unit
lobL Output LOW Current Vee = 5V, Vin= ViHor ViL, Vout=1.5V®) 60 1156 | 200 | mA
lobH Output HIGH Current Vece =5V, VIN=VIH or Vi, Vout= 1.5V@) -60 | —115| —200| mA
VoH Output HIGH Voltage Vee = Min. loH=-16mA MIL. 2.4 3.3 — \

VIN = VIH or VIL loH = —24mA COM'L.
VoL Output LOW Voltage Vce = Min. loL = 16mA MIL. —_ 0.3 0.55 \
VIN = VIHor VIL loL = 24mA COM'L.
NOTES: 2541 Ink 07

(S0 N e

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

. The test limit for this parameter is + 5pA at Ta = -55°C.
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IDT54/74FCT16240T/AT/CT/ET,162240T/AT/CT/ET
FAST CMOS 16-BIT BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(1) Min. [Typ.®| Max. | Unit
Quiescent Power Supply Current | Vcc = Max.
Alee TTL Inputs HIGH VIN = 3.4V00) — |05 | 15 | mA
lcco Dynamic Power Supply Vee = 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) Vvce = Max. Vin = Vce — 0.6 15 mA
Outputs Open VIN = GND
fi = 10MHz
50% Duty Cycle VIN = 3.4V —_ 0.9 2.3
xOE = GND ViN = GND
One Bit Toggling
Vece = Max. VIN = Ve — 2.4 | 450
Outputs Open VIN = GND
fi = 2.6MHz
50% Duty Cycle VIN = 3.4V — 6.4 |16.50
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.
. 1c = IQUIESCENT + lINPUTS + IDYNAMIC

Ic = Icc + Alcc DHNT + lcco (fcPNcp/2 + fiNi)

Icc = Quiescent Current (Icct, lccH and Iccz)

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

lccop = 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

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

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16240T/162240T FCT16240AT/162240AT
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition | Min.® | Max. | Min® | Max. | Min® | Max. | Min® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 1.5 8.0 15 9.0 1.5 4.8 1.5 5.1 ns
tPHL | xAx_to x¥x RL = 500Q
tpzH | Output Enable Time 1.5 10.0 15 10.5 15 6.2 15 6.5 ns
tPzZL
tpHz | Output Disable Time 15 9.5 1.5 10.0 15 5.6 15 5.9 ns
tPLZ
tsk(o)| Output Skew®) — 0.5 — 0.5 — 0.5 — 0.5 ns

FCT16240CT/162240CT FCT16240ET/162240ET
Com'l. Mil. Com'l. Mil.

Symbol| Parameter Condition(" Min.® | Max. | Min.® | Max. | Min.® | Max. | Min.® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 1.5 4.3 1.5 4.7 1.5 3.2 — —_— ns
tPHL | xAx_to x¥x RL = 500Q
tPzH | Output Enable Time 1.5 5.8 1.5 6.5 1.5 4.4 — — ns
tPZL
tPHz | Output Disable Time 1.5 5.2 1.5 5.7 15 3.6 — — ns
tPLZ
tsk(o)| Output Skew® — 0.5 — 0.5 — 0.5 — — ns

NOTES: 2541 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.
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IDT54/74FCT16240T/AT/CT/ET,162240T/AT/CT/ET
FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vce

O—e 7.0V
T 500Q
VIN
Pulse
Generator DuT.
500Q

2541 drw 05

SWITCH POSITION

Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS: 2541 Ink 10
CiL= Load capacitance: includes jig and probe capacitance.

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

SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH
DATA § Y]
INPUT — 1oV
tsu—t itH ov LOW-HIGH-LOW .y
TIMING - 3V PULSE .
INPUT X—] — 1.5V
ASYNCHRONOUS CONTROL " ov tw
PRESET E"’ EM Y
CLEAR —] 1.5V HIGH-LOW-HIGH 1.5V
ETC. - oV PULSE
SYNCHRONOUS CONTROL . ~ v
PRESST XX T [ SXXX = fov
CLOCK ENABLE tsu==1 tH ov
ETC. 2541 drw 06
PROPAGATION DELAY ENABLE AND DISABLE TIMES
ENABLE DISABLE
3v — 3v
SAME PHASE /
INPUT TRANSITION 1.5V CONTROL —— 15V
ov INPUT ov
VoH tPLZ  |ea
OUTPUT — 1.5V OUTPUT 3.5V
7 NORMALLY
LOW ] 0.3V voL
3V < i
OPPOSITE PHASE
INPUT TRANSITION 1.8v OUTPUT f—— oy Vor
ov SWITCH -
NORMALLY =
Hign OPEN 1 N y
2541 drw 08 ov 0
2541 drw 09
NOTES:
1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH
2. Pulse Generator for All Pulses: Rate < 1.0MHz; tr < 2.5ns; tr < 2.5ns
5.1 7




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

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT XX FCT  XXXX X X
Temp. Range Device Type Package Process

L

| Blank
B

PV
PA

E

162407

16240AT
16240CT
16240ET

1622407

162240AT
162240CT
162240ET

54

74

Commercial
MIL-STD-883, Class B

Shrink Small Outline Package (SO48-1)
Thin Shrink Small Outline Package (SO48-2)
CERPACK (E48-1)

Inverting 16-Bit Buffer/Line Driver

-55°C to +125°C
—40°C to +85°C

2541 drw 10
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G FAST CMOS 16-BIT IDT54/74FCT16244T/AT/ICT/ET

/ difedd BUFFERIL'NE DRIVER IDT54/74FCT162244T/AT/CT/ET

{ dt IDT54/74FCT166244T/AT/CT

¢ IDT54/74FCT162H244T/AT/CT/ET

Integrated Device Technology, Inc. ADVANCE INFORMATION
FEATURES: DESCRIPTION:

* Common features:
— 0.5 MICRON CMOS Technology

High-speed, low-power CMOS replacement for

ABT functions

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

Low input and output leakage < 1pnA (max.)

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

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

25 mil pitch SSOP and Cerpack Packages and

19.6 mil pitch TSSOP Package

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

Features for FCT16244T/AT/CT/ET:

High drive outputs (-32mA I0H, 64mA IoL)

Power off disable outputs permit “live insertion”

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

Features for FCT162244T/AT/CT/ET:

Balanced Output Drivers: +24mA (commercial),

+16mA (military)

Reduced system switching noise

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

Features for FCT166244T/AT/CT:

— Light Drive Balanced Output: +8mA (commercial),

+6mA (military)

Minimal system switching noise

— Typical VoLpP (Output Ground Bounce) < 0.25V at
Vce = 5V,TAa = 25°C

Features for FCT162H244T/AT/CT/ET:

Bus Hold retains last active bus state during 3-state

Eliminates the need for external pull up resistors

.

The 16-Bit Buffer/Line Driverisforbusinterface or signalbuffering
applications requiring high speed and low power dissipation. These
devices have a flow through pin organization, and shrink packaging
to simplify board layout. Allinputs are designed with hysteresis for
improved noise margin. The three-state controls allow independent
4-bit, 8-bit or combined 16-bit operation. These parts are plug in
replacements for 54/74ABT 16244 where higher speed, lower noise
or lower power dissipation levels are desired.

The FCT16244T/AT/CT/ET are ideally suited for driving
high capacitance loads (>200pF) and low impedance
backplanes. These "high drive" buffers are designed with
power off disable capability to allow "live insertion" of boards
when used in a backplane interface.

The FCT162244T/AT/CT/ET have balanced output current
levels and current limiting resistors. These offer low ground
bounce, minimal undershoot, and controlled output fall times,
reducing the need for external series terminating resistors
while still providing very high speed operation for loads of less
than 200pF.

The FCT166244T/AT/CT are suited for very low noise,
point-to-point driving where there is a single receiver, oravery
light lumped load (<50pF). The buffers are designed to limit
the output current to levels which will avoid noise and ringing
on the signal lines without using external series terminating
resistors.

The FCT162H244T/AT/CT/ET have "Bus Hold" which re-
tains the input's last state whenever the input goes to high
impedance. This prevents "floating" inputs and eliminates the
need for pull-up/down resistors.

FUNCTIONAL BLOCK DIAGRAM

10E 30E <{>
> >
1A1 [/: 1Y1 3A1 l/: 3Y1
1A2 [/: i 1Y2 3h2 l/: ! 3Y2
1A3 l/: 1Y3 3A3 l/: 3Y3
1A4 l/: 1Y4 3A4 l/: aYa
20E z{> 4OE <{>
p
2A1 l/: b 2Y1 A1 l/: 4Y1
> >
2A2 l/( 22 4A2 l/: aY2
2A3 I/Q I 2Y3 4A3 l/: i 4Y3
2A4 1/: 2Ya 4A4 l/: 4Y4
The IDT logo is a of Integrated Device Technology, Inc. 2544 dw 01 2544 drw 02
MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1995

©1995 Integrated Device Technology, Inc. 5.2

DSC-4227/7
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IDT54/74FCT16244T/AT/CT/ET, 162244T/AT/CT/ET,

166244T/AT/CT, 162H244T/AT/CT/ET FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
10E [ ] 1 N 48 [ 20E
[ ]2 47 1A
Y2 [] 3 46 ]1A2
GND [] 4 45 ] GND
s [ |5 44 1A
Ya[ 16 43 [ ] 1A4
Vee [ 7 42 ] Vece
2Y1 [ 8 41 "] 2A1
2Y2 [} 9 40 [ ] 2A2
GND [] 10 39 [ ] GND
2va [ | M 38 [ ] 2As
2Y4 12 S048-1 37 2A4
aYs E 15 52 46 g a1
aya [ ] 14 35 [ 3A2
GND [] 15 34 [ ] GND
aya [ | 16 33 | ] sAs
aYs [ | 17 32 ] sA4
vee [| 18 31 [ ] Vee
a1 [ 19 30 [ 4A1
ay2 [ ] 20 29 [ 4A2
GND [] 21 28 [ ] GND
a¥s [ ] 22 27 [ ] 4As
ava [ ] 28 26 [ ] 4A4
4OE | 24 25 [ ] 30E
SSOP
TSSOP
TOP VIEW

10E

| Y1
1Y2
~GND
1Y3
1Ya
Vee
2Y1
2Y2
GND
2Ys
2Y4
3Y1
3Y2
GND
3Ys
3Ys
Vee
4Y1
4Y2
GND
4Y3
4Y4
40E

2544 drw 03

1 48 1 20E
2 47 1 1A1
3 46 1 1A2
4 45 1 GND
5 44 1 1A3
6 43 ] 1A4
7 42 1 Vece
8 41 1 2A1
9 40 1 2A2
10 39 1 GND
1" 38 1 2A3
12 E481 37 1 2A4
36 1 3A1
14 35 1 3A2
15 34 1 GND
33 1 3A3
32 1 3A4
18 31 1 Vee
19 30 1 4A1
20 29 1 4A2
21 28 1 GND
22 27 1 4A3
26 1 4A4
25 1 30E
2544 drw 04
CERPACK
TOP VIEW
PIN DESCRIPTION
Pin Names Description
xOE 3-State Output Enable Inputs (Active LOW)
XAX Data Inputs()
xYx 3-State Outputs
NOTE: 2544 tbl 01

1. On FCT16xH these pins have “Bus Hold”. All other pins are standard

inputs, outputs or I/Os.
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IDT54/74FCT16244T/AT/CT/ET, 162244T/AT/CT/ET,

166244T/AT/CT, 162H244T/AT/CT/ET FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS(" FUNCTION TABLE™
Symbol Rating Commercial Military | Unit Inputs Outputs
VTERM(2)| Terminal Voltage | -0.5t0 +7.0 | -0.5t0 +7.0 | V xOE XAX xYx
with Respect to L
GND L L
VTERM(3)| Terminal Voltage —-0.5t0 -0.5 to v L H H
with Respect to Vce +0.5 Vee +0.5 H X z
GND - NOTE: 2544 tbl 02
TA Operatlng -40 to +85 -55t0 +125 | °C 1. H = HIGH Voltage Level
Temperature X =Don’t Care
Teias | Temperature —55t0 +125 | —65to +135 | °C L = LOW Voltage Level
Under Bias Z = High Impedance
Tsta Storage -55t0+125 | -65to +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w CAPACITANCE (TA =+25 C, f= 1OMHZ)
louT DC Output —60to +120 [ -60to +120 | mA Symbol | Parameter(1) Conditions | Typ. | Max. | Unit
Current CiN Input VIN =0V 3.5 6.0 | pF
NOTES: 2544 Ink 03 Capacitance
1. Stressesgreaterthanthoselisted underABSOLUT!E MAX)MUM R/_\TINGS Cout Output VouT = 0V 35 8.0 pF
may cause permanent damage to the device. This is a stress rating only c it
and functional operation of the device at these or any other conditions apacitance
above those indicated in the operational sections of this specificationis NOTE: 2544 Ink 04
not implied. Exposure to absolute maximum rating conditions for 1. This parameter is measured at characterization but not tested.
extended periods may affect reliability.
2. All device terminals except FCT162XXXT and FCT166XXXT output and
1/0 terminals.
3. Output and 1/O terminals for FCT162XXXT and FCT166XXXT.
DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (STANDARD PARTS)
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.2| 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 (Input pins)® | Vcc = Max. Vi = Vce - — +1 pA
Input HIGH Current (1/O pins)(®) — — +1
i Input LOW Current (Input pins)®) Vi= GND — — +1
Input LOW Current (I/O pins)®) — - +1
lozH High Impedance Output Current Vce = Max. Vo=2.7V — — +1 pA
lozL (3-State Output pins)®) Vo = 0.5V — — +1
VIK Clamp Diode Voltage Vce = Min,, [IN =—-18mA — 07 | 12 \
los Short Circuit Current Vce = Max., Vo = GND®) -80 | -140 | 225 | mA
VH Input Hysteresis — — 100 — mV
lccL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 HA
lceH
lccz
NOTES: 2544 Ink 05

aHwn =

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

. The test limit for this parameter is + 5pA at Ta = -55°C.
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IDT54/74FCT16244T/AT/CT/ET, 162244T/AT/CT/ET, ‘ o
166244T/AT/CT, 162H244T/AT/CT/ET FAST CMOS 16-BIT BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (BUS HOLD)
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(1) 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 Standard Input® vce = Max. Vi = Vce —_ —_ 11 pA

HIGH Standard 1/O(5) - —_ +1
Current® | Bus Hold Input — — | 100
Bus Hold I/O — — | %100
18 Input Standard Input(® Vi=GND — — +1
LOW Standard 1/0() ‘ - | - +
Current® | Bus Hold Input — — | 100
Bus Hold I/O —_ — +100
IBHH Bus Hold | Bus Hold Input Vce = Min. Vi=2.0V -50 — — HA
IBHL Sustain Vi=0.8V +50 — —_
Current(4)
lozH High Impedance Output Current Vece = Max. Vo=2.7V — — +1 A
lozL (3-State Output pins)(6:6) Vo=0.5V -_ — +1
VIK Clamp Diode Voltage Vce = Min,, [IN =-18mA — 0.7 | 1.2 v
los Short Circuit Current Vce = Max., Vo = GND®) -80 | -140 | -225| mA
VH Input Hysteresis — —_ 100 — mV
lccL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 A
lccH .
lccz
NOTES: . 2544 Ink 06

. 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. :

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

. Pins with Bus Hold are identified in the pin description.

. The test limit for this parameter is + 5uA at Ta = -55°C.

. Does not include Bus Hold 1/O pins.

OO A WN -
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IDT54/74FCT16646T/AT/CT/ET, 162646 T/AT/CT/ET

FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES
POWER SUPPLY CHARACTERISTICS
Symbol Parameter Test Conditions(1) Min. |Typ.2)| Max. | Unit
Alcc Quiescent Power Supply Current | Vcc = Max. — 0.5 15 mA
TTL Inputs HIGH VIN = 3.4V@)
lccp Dynamic Power Supply Current(4) | Vcc = Max. VIN = Vce — 75 120 A/
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 1.7 mA
Outputs Open VIN = GND
fcp = 10MHz (xCLKBA)
50% Duty Cycle
xDIR = xOE = GND VIN =3.4V — 1.3 3.2
One Bit Toggling VIN = GND
fi = 5BMHz
50% Duty Cycle
Vee = Max. VIN = Vce - 3.8 | 6.50)
Outputs Open ViN = GND
fcp = 10MHz (xCLKBA)
50% Duty Cycle
xDIR = xOE = GND VIN =3.4V — 8.3 |20.06)
Sixteen Bits Toggling | VIN = GND
fi = 2.5MHz
50% Duty Cycle
NOTES: 2540108

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 = Icc + Alcc DHNT + Iccp (fcPNcr/2 + fiNiy

Icc = Quiescent Current (lcct, fccH and Iccz)

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

corwNa




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

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16646T/162646T FCT16646AT/162646AT
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(") Min.® | Max. | Min.® | Max. | Min® | Max. | Min.® | Max. | Unit
trLH | Propagation Delay CL = 50pF 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns
tPHL | Bus to Bus RL = 500Q
tpzH | Output Enable Time 2.0 14.0 2.0 15.0 2.0 9.8 2.0 105 ns
tpzL | xDIR or xOE to Bus
tpHz | Output Disable Time 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns
teLz_| xDIR or XOE to Bus
trLH | Propagation Delay 2.0 9.0 2.0 10.0 2.0 6.3 2.0 7.0 ns
tPHL | Clock to Bus
trLH | Propagation Delay 2.0 11.0 2.0 12.0 2.0 7.7 2.0 8.4 ns
tPHL | XxSBA or xSAB to Bus
tsu | Set-up Time HIGH or 4.0 — 4.5 — 2.0 — 2.0 — ns

LOW Bus to Clock
tH | Hold Time HIGH or 2.0 — 2.0 — 1.5 — 1.5 — ns
LOW Bus to Clock
tw | Clock Pulse Width 6.0 — 6.0 —_ 5.0 — 5.0 —_ ns
HIGH or LOW
tsk(o) | Output Skew(®) — 0.5 — 0.5 — 0.5 — 05 | ns
2540 tbl 09
FCT16646CT/162646CT FCT16646ET/162646ET
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(! Min.® | Max. | Min.@ | Max. | Min.® | Max. | Min.® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 1.5 5.4 1.5 6.0 1.5 3.8 — — ns
tPHL | Bus to Bus RL = 500Q
tPzH | Output Enable Time 1.5 7.8 1.5 8.9 1.5 4.8 — — ns
tezL | xDIR or xOE to Bus
tpHz | Output Disable Time 1.5 6.3 1.5 7.7 15 4.0 — —_— ns
trLz | xDIR or xOE to Bus
tPLH | Propagation Delay 1.5 5.7 15 6.3 1.5 3.8 — —_ ns
tPHL | Clock to Bus
tPLH | Propagation Delay 15 6.2 15 7.0 15 4.2 — — ns
tPHL | XxSBA or xSAB to Bus
tsu | Set-up Time HIGH or 2.0 — 2.0 — 2.0 — — — ns

LOW Bus to Clock
tH Hold Time HIGH or 15 —_ 1.5 _ 0.0 _ — — ns
LOW Bus to Clock
tw | Clock Pulse Width 5.0 — 5.0 — | 30® | — — — | ns
HIGH or LOW
tsk(o) | Output Skew(®) — 0.5 —_— 0.5 —_ 0.5 — — ns
NOTES: 2540 tbl10

1. See test circuit and waveforms.
. Minimum limits are guaranteed but not tested on Propagation Delays.

2
3. Skew between any two outputs of the same package switching in the same direction.
4. This limit is guaranteed but not tested.

This parameter is guaranteed by design.
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IDT54/74FCT16646T/AT/CT/ET, 162646 T/AT/CT/ET
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vee o—e 7.0V
T 500Q
VIN
Pulse
Generator DUT.
500Q

2556 drw 05

SET-UP, HOLD AND RELEASE TIMES

DATA ’—m - 3V
INPUT m — 15V
TIMING iy - g\\;
INPUT K—t——— 1sv
ASYNCHRONOUS CONTROL ) ov
PRESET REM - 3V
CLEAR — 1.5V
ETC. - oV
SYNCHRONOUS CONTROL . av
PRESET XX}E"‘ XXX —
CLEAR tsu——{ 't - 33\'
CLOCK ENABLE H
ETC.
2556 drw 06
PROPAGATION DELAY
3V
SAME PHASE 1.5V
INPUT TRANSITION o
VoH
OUTPUT — 15V
VoL
OPPOSITE PHASE ?\gv
INPUT TRANSITION oy

2556 drw 08

SWITCH POSITION
Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS: 2556 Ink 10
CL= Load capacitance: includes jig and probe capacitance.
RT= Termination resistance: should be equal to Zour of the Pulse
Generator.
PULSE WIDTH

LOW-HIGH-LOW
PULSE 15V
tw
HIGH-LOW-HIGH — 1.5V
PULSE
2556 drw 07
ENABLE AND DISABLE TIMES
ENABLE DISABLE
/S 3V
CONTROL — 15V
INPUT ov
bt~
OUTPUT 3.5V
NORMALLY <2 (]
Low 0.3 VoL
Y _
oy S
HIGH
ov
2556 drw 09
NOTES:
1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0MHz; tF < 2.5ns; tr < 2.5ns
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IDT54/74FCT16646T/AT/CT/ET, 162646 T/AT/CT/ET
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT XX FCT  XxXXX X X
Temperature Device Type  Package Process
Range

Blank Commercial
an MIL-STD-883, Class B

PV Shrink Small Outline Package (S056-1)
PA Thin Shrink Small Outline Package (SO56-2)
E CERPACK (E56-1)
16646T Non-Inverting 16-Bit Transceiver/Register
16646AT
16646CT
16646ET
162546T
162646AT
162646CT
162646ET
| 54 ~55°C to +125°C
| 74 —40°C to +85°C

2540 drw 14
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g dt REGISTERS

Integrated Device Technology, Inc.

FAST CMOS 16-BIT BUS
TRANSCEIVER/

IDT54/74FCT16652T/AT/CT/ET
IDT54/74FCT162652T/AT/CT/ET

FEATURES:

¢ Common features:
- 0.5 MICRON CMOS Technology
- High-speed, low-power CMOS replacement for
ABT functions
— Typical tsk(o) (Output Skew) < 250ps
—~ Low input and output leakage <1pA (max.)
— ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
— 25 mil Center SSOP and Cerpack Packages and
19.6 mil pitch TSSOP Package
— Extended commercial range of -40°C to +85°C
- Vcc =5V £10%
¢ Features for FCT16652T/AT/CT/ET:
— 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 FCT162652T/AT/CT/ET:
— Balanced Output Drivers: +24mA (commercial),
+16mA (military)
— Reduced system switching noise
— Typical VoLr (Output Ground Bounce) < 0.6V at
Vce =5V, TA =25°C

DESCRIPTION:

The FCT16652T/AT/CT/ET and FCT162652T/AT/CT/ET
16-bit registered transceivers are built using advanced dual
metal CMOS technology. These high-speed, low-power de-

vices are organized as two independent 8-bit bus transceivers
with 3-state D-type registers. For example, the xXOEAB and
xOEBA signals control the transceiver functions.

The 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 appro-
priate clock pins (xCLKAB or xCLKBA), regardless' of the
select or enable control pins. Flow-through organization of
signal pins simplifies layout. All inputs are designed with
hysteresis for improved noise margin.

The FCT16652T/AT/CT/ET 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 FCT162652T/AT/CT/ET 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
FCT162652T/AT/CT/ET are plug-in replacements for the
FCT16652T/AT/CT/ET and ABT16652 for on-board bus inter-
face applications.

FUNCTIONAL BLOCK DIAGRAM

10EAB——> 20EAB—>
1OEBA 20EBA u|>
1CLKBA > 2CLKBA >
1SBA {>HE<D, 2SBA
1CLKAB 2CLKAB
1SAB —~{>0T<|>T 2SAB ——Do-t{>—

B REG B REG

DI D

- S o H P

| -1 | <]
AT AREG N - 1B1 2A1 AREG y-+-2B1
+— D 1 — D
c [ L0 Ulae )
S =) So D
' Y A } ' h
\ v [N J
Y~ T~
TO 7 OTHER CHANNELS 2549 drw 04 TO 7 OTHER CHANNELS 2549 drw 02
The IDT logo is a registered trademark of Integrated Device Technology, Inc.

MILITARY AND COMMERCIAL TEMPERATURE RANGES JULY 1995
©1995 Integrated Device Technology, Inc. 5.14 DSC-4631/6
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IDT54/74FCT16652T/AT/CT/ET, 162652T/AT/CT/ET
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

10EAB[ ] 1 N7 ] 10EBA
1CLKAB[ ] 2 55 [ ] 1CLKBA
1SAB[ ] 3 54 [ ]1SBA
GND[ ] 4 53 [ ] GND
1A 5 52 [ ]1B1
1A2[ ] 6 51 ]1B2
Vee[ ] 7 50 [ ]Vec
1As[ ] 8 49 | ]1Bs
1A ] 9 48 | ]1B4
1As[ | 10 47 []1Bs
GND[ | 11 46 [ ] GND
1As[ | 12 45 [ ]1Bs
1A7[] 13 44 1B
1A8 14 S056-1 43 1Bs
D S056-2 :]
2A1[ | 15 42 [ 2B1
2A2[ ] 16 41 "] 2B2
2A3[ | 17 40 [ ]2Bs3
GND[ ] 18 39 ] GND
2A4[ 1 19 38 :|2B4
2As[ | 20 37 []2Bs
2Ae[ | 21 36 [ |2Bs
Vec[ ] 22 35| ]Vee
2A7[ | 23 34 [ ]eB7
2A8[ | 24 33 [ ]2Bs
GND[ | 25 32 []GND
2SAB[ | 26 31 []28BA
2CLKAB[ ]| 27 30 [ ]2CLKBA
20EAB[ | 28 29 [ 1,0EBA
2549 drw 03
SSOP/
TSSOP
TOP VIEW

WOEABC——————— 1
1CLKABC ——————
1SABC—————
GNDC——— 7
AW CCC—————
{7 S —
Vee T/
Al —— —
AAC——
7] —
GNDC— /7
A ——
A CCC—————
AelC——————
AT
oA
.Y
GNDC————
A
:{As —
7Y —
VeeC /1
A7
pAg T
GNDC————— 1
SABC
2CLKABC —— /7
20EABCC————

1 56— "1 40EBA
2 55 7 1CLKBA
3 54T T 4SBA
4 B3 IGND
5 |74 S— ] -}
6 (3 )} —— ] : 7
7 50— " Vce
8 L] — ] -
9 48 1Ba
10 47— 4Bs
11 46— 1IGND
12 A5 4B
13 -7} —— ] - 74
14 ES6-1 43 """11Bs
15 [} — " -
16 S | — ! - ]
17 10 ) —— ] -
18 ITTTTTTTTTIGND
19 <) — -7
20 37— T Bs
21 -] —— ) - ]
22 35— Vce
23 [cZ: ) —— -7
24 K] E—— 1.
25 R IGND
26 31— T 2SBA
27 30— 12CLKBA
28 9 1 ,0EBA
CERPACK 2549 drw 04
TOP VIEW
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IDT54/74FCT16652T/AT/CT/ET, 162652T/AT/CT/ET
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION

CAPACITANCE (T = +25°C, f = 1.0MHz)

Pin Names Description Symbol | Parameter(!) Conditions | Typ. | Max. | Unit
XAX Data Register A Inputs CIN Input VIN =0V 3.5 6.0 | pF
Data Register B Outputs Capacitance
xBx Data Register B Inputs Cvo [l{e} Vout = 0V 35 | 80 | pF
Data Register A Outputs Capacitance
xCLKAB, xCLKBA | Clock Pulse Inputs NOTE: ) o 2549 Ink 02
XSAB, xSBA Output Data Source Select Inputs 1. This parameter is measured at characterization but not tested.
xOEAB, xOEBA | Output Enable Inputs
2549 tol 01
FUNCTION TABLE®
Inputs Data 1/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 ) X@ X Input Output Store A in Both Registers
L X HorlL T X X Unspecified(!) Input Hold A, Store B
L L T T X X@ 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 HorlL X H Stored B Data to A Bus
H H X X L X Input Output Real Time A Data to B Bus
H H Horl X H X Stored A Data to B Bus
H L HorlL HorL H H Output Output Stored A Data to B Bus and
Stored B Data to A Bus
NOTES: o 2549 tbl 03
1. The data output functions may be enabled or disabled by various signals at the xOEAB or xOEBA inputs.
Data input functions are always enabled, i.e. data at the bus pins will be stored on every LOW-to-HIGH
transition on the clock inputs.
2. Select control = L: clocks can occur simultaneously.
Select control = H: clocks must be staggered to load both registers.
S L oW Vs o ABSOLUTE MAXIMUM RATINGS"
>T( : ESCJ_@?,L‘TGH Transition 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 -0.5to \"
with Respect to Vee +0.5 vee +0.5
GND
TA Operating —40to +85 | -B5to+125| °C
Temperature
TBIAS Temperature -55to +125 | -65to +135 | °C
Under Bias
TsTG Storage -55t0 +125 | -65to +1560 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Output —60to +120 | —60 to +120 | mA
Current
NOTES: 2549 tb! 04

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS 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
abovethoseindicatedinthe 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. Output and /O terminals for FCT162XXXT.
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IDT54/74FCT16652T/AT/CT/ET, 162652T/AT/CT/ET
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

!
I
BUS L LI BUS
A B
T ] T
RN
|1y
IH [” 2549 drw 05
S~
xOEAB xOEBA xCLKAB  yCLKBA  xSAB  xSBA
L L X X X L
REAL-TIME TRANSFER
BUSBTOA
— !
TN Ly
BUS I BUS
A B
[
| :
| ﬁ | ; /a4
I ‘ 2549 drw 07
Ul
xOEAB xOEBA xCLKAB xCLKBA  xSAB  xSBA
X H T X X X
L X X T X X
L H T T X X
STORAGE FROM
A AND/OR B

Shis
[l
BUS L LIl | > BUS
A B
T T | T T
LA
L
M 2549 drw 06
xOEAB xOEBA xCLKAB xCLKBA  xSAB xSBA
H H X X L X

REAL-TIME TRANSFER

BUSATOB
BUS BUS
A - — B
HHH 2549 drw 08
S~
xOEAB  xOEBA xCLKAB xCLKBA  xSAB  xSBA
H L HorL HorlL H H
TRANSFER STORED
DATA TO A AND/OR B
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IDT54/74FCT16652T/AT/CT/ET, 162652T/AT/CT/ET
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%

g WN =

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

. The test limit for this parameter is + 5pA at Ta = -55°C.

Symbol Parameter Test Conditions(?) Min. | Typ2| 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 (Input pins)® | Vcc = Max. Vi =Vce — — +1 HA

Input HIGH Current (/O pins)® — — +1
liL Input LOW Current (Input pins)(5) Vi=GND — — +1

Input LOW Current (/O pins)(®) — — +1
lozH High Impedance Output Current Vce = Max. Vo=2.7V — — +1 HA
lozL (3-State Output pins)(®) Vo=0.5V — — +1
VIK Clamp Diode Voltage Vce = Min., liN =-18mA — -07 | 1.2 \
los Short Circuit Current Vce = Max., Vo =GND®@ -80 | -140 | 225 | mA
VH Input Hysteresis — — 100 — mV
lecL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 pA
lccH
lccz

2549 Ink 05
“OUTPUT DRIVE CHARACTERISTICS FOR FCT16652T

Symbol Parameter Test Conditions(!) Min. | Typ.®| Max. | Unit
lo Output Drive Current Vee = Max., Vo = 2.5V -50 — -180 | mA
VoH Output HIGH Voltage Vcce = Min. IoH = -3mA 25 3.5 — \"

VIN = ViHor ViL loH = -12mA MIL. 24 35 —_ \
loH = -15mA COM'L.
loH = —24mA MIL. 2.0 3.0 —_ \
JoH = =32mA COM'L.¥
VoL Output LOW Voltage Vee = Min. loL=48mA MIL. — 0.2 0.55 \
Vin = VIHor ViL loL= 64mA COM'L.
|0FF Input/Output Power Off Leakage®| Vcc =0V, VIN or Vo < 4.5V - — +1 pA
2549 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162652T

Symbol Parameter Test Conditions(!) Min. | Typ{®| Max.| Unit
lobL Output LOW Current Vee =5V, VIN= ViHor ViL, Vout= 1.5V 60 115 | 200 | mA
|oDH Output HIGH Current Vce =5V, VIN= Vid or ViL, VouT= 1.5V -60 | -115| -200 mA
VoH Output HIGH Voltage Vcc = Min. loH = -16mA MIL. 2.4 3.3 — Vv

VIN = ViH or VIL loH = —24mA COM'L.
VoL Output LOW Voltage Vee = Min. loL = 16mA MIL. —_ 0.3 0.55 \
VIN = VIH or VIL loL = 24mA COM'L.
NOTES: 2549 Ink 07

5.14



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

POWER SUPPLY CHARACTERISTICS

Parameter Test Conditions() Min. |Typ.(2 | Max. | Unit

Alcc Quiescent Power Supply Current | Vcc = Max. — 0.5 15 mA
TTL Inputs HIGH ViN = 3.4V@)

lcco Dynamic Power Supply Current®) | Vcc = Max. VIN = Vce — 75 120 | pA/

Outputs Open VIN = GND MHz

xOEAB = xOEBA=GND
One Input Toggling

50% Duty Cycle
Ic Total Power Supply Current(®) Ve = Max. VIN = Vce —_ 0.8 1.7 mA
Outputs Open VIN = GND
fcp = 10MHz (xCLKBA)
50% Duty Cycle
XOEAB = xOEBA=GND| VIN =3.4V — 1.3 3.2
One Bit Toggling VIN = GND
fi = 5SMHz
50% Duty Cycle
vee = Max. VIN = Vce — | 38 |65
Outputs Open ViN = GND

fcp = 10MHz (xCLKBA)
50% Duty Cycle

XOEAB = xOEBA=GND| VIN = 3.4V — 8.3 |20.06)
Sixteen Bits Toggling | VIN = GND
fi = 2.5MHz
50% Duty Cycle
NOTES: 2549 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.
. Ic = |QUIESCENT + lINPUTS + IDYNAMIC

Ic = lcc + Alcc DHNT + lccp (fcPNer/2 + fiNi)

Icc = 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

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

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

Nce = Number of Clock Inputs at fcp

fi = Input Frequency

Ni = Number of Inputs at fi

OMmA LN




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

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16652T/162652T FCT16652AT/162652AT
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 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns
tPHL | Bus to Bus RL = 500Q
tpzH | Output Enable Time 2.0 14.0 2.0 15.0 2.0 9.8 2.0 105 | ns
tpzL | XOEAB or xOEBA to Bus
tPHz | Output Disable Time 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns
tPLz | XOEAB or xOEBA to Bus
tPLH | Propagation Delay 2.0 9.0 2.0 10.0 2.0 6.3 2.0 7.0 ns
tPHL | Clock to Bus
trLH | Propagation Delay xSBA or 2.0 11.0 2.0 12.0 2.0 77 2.0 8.4 ns
tPHL | XxSAB to Bus
tsu | Set-up Time HIGH or LOW 4.0 — 4.5 — 2.0 — 2.0 — ns

Bus to Clock
tH | Hold Time HIGH or LOW 2.0 — 2.0 _ 15 - 1.5 — ns
Bus to Clock
tw | Clock Pulse Width 6.0 — 6.0 — 5.0 — 5.0 — ns
HIGH or LOW
tsk(o) | Output Skew(®) — 0.5 —_ 0.5 — 0.5 — 05 ns
) 2549 th 09
FCT16652CT/162652CT FCT16652ET/162652ET
Com'l. Mil. Com'l. Mil.
Symbol Parameter Condition(") Min.® | Max. | Min® | Max. | Min.® | Max. | Min.® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 15 5.4 1.5 6.0 15 3.8 — — ns
tPHL | Bus to Bus RL = 500Q
tPzH | Output Enable Time 1.5 7.8 1.5 8.9 15 4.8 — —_ ns
tpzL | XOEAB or xOEBA to Bus
tPHz | Output Disable Time 15 6.3 15 7.7 1.5 4.0 —_ — ns
trLz_| xOEAB or xOEBA to Bus
tPLH | Propagation Delay 15 5.7 1.5 6.3 15 3.8 —_ —_ ns
tPHL | Clock to Bus
~ tPLH | Propagation Delay xSBA or 1.5 6.2 15 7.0 15 4.2 — — ns
tPHL | XSAB to Bus
tsu | Set-up Time HIGH or LOW 2.0 — 2.0 — 2.0 — — — ns
Bus to Clock

tH | Hold Time HIGH or LOW 1.5 — 1.5 — 0.0 — — —_ ns
Bus to Clock

tw | Clock Pulse Width 5.0 — 5.0 — | 304 | — — — | ns
HIGH or LOW

tsk(o) | Output Skew(®) — 0.5 — 05 — 0.5 — — ns

NOTES: 2549 tbl10

1. See test circuit and waveforms.

2. Minimum fimits 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.

4. This limit is guaranteed but not tested.
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IDT54/74FCT16652T/AT/CT/ET, 162652T/AT/CT/ET
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vce
ViN
Pulse
Generator DU.T.

-

500Q

500Q

O—e 7.0V

2549 drw 05

SET-UP, HOLD AND RELEASE TIMES

SWITCH POSITION

Test Switch
Open Drain

Disable Low Closed
Enable Low

All Other Tests Open

DEFINITIONS: 2549 Ink 10

CL= Load capacitance: includes jig and probe capacitance.
RT= Termination resistance: should be equal to Zour of the Pulse
Generator.

PULSE WIDTH

DATA — - 3V
INPUT XXX = 15V
TIMING L il - 3¥
INPUT ) e ———E
ASYNCHRONOUS CONTROL ‘ ov
PRESET REM Y
CLEAR — 1.5V
ETC. - oV
SYNCHRONOUS CONTROL ) av
PRESET szﬁ—’ XXX =
CLEAR tsu-={ i - 2)\?\/
CLOCK ENABLE H
ETC.
2549 drw 06
PROPAGATION DELAY
3V
SAME PHASE 1.5V
INPUT TRANSITION :
ov
VoH
OUTPUT — 1.5V
VoL
v
OPPOSITE PHASE 135\,
INPUT TRANSITION o

2549 drw 08

LOW-HIGH-LOW
PULSE — 15V
tw
HIGH-LOW-HIGH — 15V
PULSE
2549 drw 07
ENABLE AND DISABLE TIMES
ENABLE DISABLE
/S 3V
CONTROL — 15V
INPUT I /
17 ov
| tPLZ |
QUTPUT 3.5V 3.5V
NORMALLY SWITCH. %
Low CLOSED ’ 0.3V VoL
tPzH PHZ )
OUTPUT  qiiTcH —(oav VoH
NORMALLY OPEN '—(
HIGH L ov ov
2549 drw 09
NOTES:
1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0MHz; tF < 2.5ns; R < 2.5ns




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

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT___ XX FCT_XXXX X X
Temperature Device Type Package Process
Range
l___{ Blank Commercial
B MIL-STD-883, Class B
PV Shrink Small Outline Package (SO56-1)
PA Thin Shrink Small Outline Package (SO56-2)
E CERPACK (E56-1)
16652T Non-Inverting 16-Bit Bus Transceiver/Register
16652AT
16652CT
16652ET *
1626527
162652AT
162652CT
162652ET
| 54 ~55°C to +125°C
| 74 ~40°C to +85°C
2549 drw 14
5.14 9



u“ @ FAST CMOS 18-BIT IDT54/74FCT162701T/AT
dt R/W BUFFER
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
¢ 0.5 MICRON CMOS Technology The FCT162701T/AT is an 18-bit Read/Write buffer with
¢ Typical tsk(o) (Output Skew) < 250ps a four deep FIFO and a read-back latch. It can be used as
¢ Low input and output leakage <1pA (max.) a read/write buffer between a CPU and memory or to
e ESD > 2000V per MIL-STD-883, Method 3015; interface a high-speed bus and a slow peripheral. The A-
> 200V using machine model (C = 200pF, R = 0) to-B (write) path has a four deep FIFO for pipelined opera-
¢ 25 mil pitch SSOP and Cerpack Packages and tions. The FIFO can be reset and a FIFO full condition is
19.6 mil pitch TSSOP Package indicated by the full flag (FF). The B-to-A (read) path has a
» Extended commercial range of -40°C to +85°C latch. AHIGH on LE, allows data to flow transparently from
* Balanced Output Drivers: +24mA (commercial), B-to-A. A LOW on LE allows the data to be latched on the
+16mA (military) falling edge of LE.
¢ Reduced system switching noise The FCT162701T/AT has a balanced output drive with
» Typical VoLp (Output Ground Bounce) < 0.6V at series termination. This provides low ground bounce,
Vce =5V, TA =25°C minimal undershoot and controlled output edge rates.
« |deal for new generation x86 write-back cache solutions
» Suitable for modular x86 architectures
* Four deep write FIFO
* Latch in read path

Synchronous FIFO reset

FUNCTIONAL BLOCK DIAGRAM

At-18
18
ék— oseA
RESET —
CLK ]
_VVC?E 4F(:FO ) LATCH —— LE
(4 deep,
RCE—
T
OEAB—V
18
2915 drw 01
B1-18

The IDT logo is a registered trademark of integrated Device Techology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES JULY 1995

©1995 Integrated Device Technology, Inc. 5.15 DSC-4642/1
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IDT54/74FCT162701T/AT

FAST CMOS 18-BIT R/W BUFFER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

OEAB [ ] 1 /s ] RCE
WCE[ | 2 55 [ ] CLK
M]3 54 [ ] B1
GND[ ] 4 53 [ ] GND
A ]5 52 1B
As[ ] & 51 [ ]Bs
vee[ |7 50 [ ]Vce
A8 49 ]84
A9 48 []Bs
As[ | 10 47 [ ]Bs
GND [ ] 11 46 [_]GND
AT 12 45 ]B7
As[ | 13 44 :] Bs
Ag 14 S056-1 43 Bo
l: S056-2 :]

Aw[ ] 15 42 : B1o
A [ ] 16 41 j B11
A [ 17 40 [ ] B2
GND [ 18 39 ] GND
A3 [ ] 19 38 B3
As[ ] 20 37 : B14
As [] 21 36 [ |B1s
vec [ 22 35 :] Vvee
Ate [ ] 23 34 ] B
A7 [] 24 33 ]B17
GND[ ] 25 32 ] GND
As [ | 26 31 [ |Bis

OEBA [: 27 30 :} FF
LE[ ] 28 29 [ | RESET
SSOP
TSSOP 2915 drw 02
TOP VIEW

OEAB C—————————1 1 ;] e—— 1o
WCE C———————12 [ —— R
[N e—— | (7Y — -
GND C——— 4 53— GND
[P e—— 7] e—— -7
As C——————s [ e— -
Veo C—————7 [11] ——TV)o'e
A CC——————s8 49— Ba
As C———————9 48— Bs
JY' I e——— ) a7 ————————1 Bs
GND 1 14 461 GND
Y — T P1Y — T
As C——————113 M1 Bs
Ao 14 ES561 431 B9
Ao C——————115 V'Y) eo—— - 11}
NP —— T M1 Bn
Az C———————1 17 40— B2
GND —————— 18 el —— Y| »}
Az CC——————— 19 38— B3
A CC————————1 20 37— Bu
XTI — Y 1) —— - TT
Vec 7771 22 fc-) I—— /e
Ae C————J23 [ e—— 1T
T2 e—— fekc) ——— Y72
GND C———— 25 21 GND
F T ——— - -1 — - 2T
OEBA ———————197 —————————1 FF
LE C————————28 29[ ————————1 RESET

CERPACK
TOP VIEW

2915 drw 03
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IDT54/74FCT162701T/AT

FAST CMOS 18-BIT R/W BUFFER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION
Pin Names /0 Description
A1-18 /0 18 bit 1/O port.
B1-18 1{e] 18 bit I/O port.
CLK | Clock for write path FIFO. Clocks data into FIFO when WCE is low, clocks data out of FIFO when RCE i
low. When FIFO is full all further writes to the FIFO are inhibited. When FIFO is empty all reads from th
FIFO are inhibited. CLK also resets the FIFO when RESET is low.
CE 1 Enable pin for FIFO input clock.
RCE | Enable pin for FIFO output clock.
FF 0 Write path FIFO full flag. Goes low when FIFQ is full.

RESET I Synchronous FIFO reset - when low CLK resets the FIFO. The FIFO pointers are initialized to the
"empty" condition and FIFO output is forced high (all ones). The FIFO full flag (FF) will be high
immediately after reset.

OEAB 1 QOutput Enable pin for B port.

OEBA | Output Enable pin for A port.

LE | Read path latch enable pin. When high, data flows transparently from B port to A port, B data is latched
on the falling edge of LE.
2915 tbl 01
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (TA= +25°C, f = 1.0MHz)
Symbol Rating Commercial Military | Unit Symbol | Parameter(1) Conditions | Typ. | Max. | Unit
VTERM()| Terminal Voltage | —0.5t0 +7.0 | -0.5t0 +7.0 | V CiN Input VIN =0V 3.5 6.0 | pF
with Respect to Capacitance
@ GND, Cio 110 Vout = 0V 3.5 8.0 | pF
VTERM TiLmFllnal Voltt?ge -0.5to -0.5to \ Capacitance
gIN Y espect to Vee +0.5 Vee +0.5 HOTE: TSI os
Ta Operating 4010485 | 55 to +125 | °C 1. This parameter is measured at characterization but not tested.
Temperature
TBIAS Temperature -55t0 +125 | -65t0 +135 | °C
Under Bias
TsTG Storage —-55to +125 | -65to +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 W
lout DC Output —60to +120 | —60 to +120 | mA
Current
NOTES: 2915 Ink 02

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage to the device. Thisis a stress rating
only andfunctional operation of the device atthese 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.

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

3. Output and I/O terminals for FCT162XXXT.

5.15 3



IDT54/74FCT162701T/AT
FAST CMOS 18-BIT R/W BUFFER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

FUNCTIONAL DESCRIPTION:

"~ This device is useful as a read/write buffer for modular high
end designs. It provides multi-level buffering in the write path
and single deep buffering in the read path, and is suited to
write back cache implementation. The read path provides a
transparent latch.

The four deep FIFO uses one clock with two clock enable
pins, WCE and RCE to clock data in and out. The FIFO has
an external full flag which goes LOW when the FIFO is full.
Internal read and write pointers keep track of the words stored
in the FIFO. A write attempt to a full FIFO is ignored. An
attemptto read from an empty FIFO will have no effectand the
last read data remains at the output of the FIFO. The FIFO
may be reset by the synchronous RESET input. This resets

APPLICATIONS: 486 INTERFACE

the read and write pointers to the original "empty" condition
and also sets all B outputs = 1. Simultaneous read and write
attempts (clock data into FIFO as well as clock data out of
FIFO) are possible except on FIFO empty and full boundaries.
When the FIFO is empty, and a simultaneous read and write
is attempted, the read is ignored while the write is executed.
If the same is attempted when the FIFO is full, the write is
ignored while the read is executed. Normal operation of the
four deep FIFO in the write path is independent of the read
path operation.

Power, ground and data pin positions on the FCT162701T
match those on the FCT16501T/162501T, allowing an easy
upgrade.

3
CacheRAM - »1  Coprocessor
|
1486 -~ - DRAM
> FCT162701T
A B
/
W/R CLK
CLK,WCE, LE,OEBA,
RCE, RST OEAB }
PAL
2915 drw 04

Figure 1. FCT162701T Application Example




IDT54/74FCT162701T/AT
FAST CMOS 18-BIT R/W BUFFER 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 —_— — \
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 \
IiH Input HIGH Current (Input pins)®) | Vcc = Max. Vi = Vce. — — +1 pA

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

Input LOW Current (1/O pins)®) — — +1
lozH High Impedance Output Current Vee = Max. Vo=2.7V — — +1 uA
lozL (3-State Output pins)®) Vo= 0.5V — - +1
VIK Clamp Diode Voltage Vce = Min,, IIN =-18mA — -07 | 12 \
los Short Circuit Current Ve = Max., Vo = GND®) -80 | 140 | 225 | mA
VH Input Hysteresis — —_ 100 — mV
lce Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 uA
lccH
lccz

29151Ink 04
OUTPUT DRIVE CHARACTERISTICS

Symbol Parameter Test Conditions(?) Min. | Typ®| Max.| Unit
lobL Output LOW Current Vee =5V, Vin= ViHor Vi, VouT= 1.5V @) 60 115 | 200 mA
|oDH Output HIGH Current Vce =5V, VIN=ViHor VIL, VouT= 1.5V(®) -60 | =115 —-200 mA
VOH Output HIGH Voltage Ve = Min. 1oH = —16mA MIL. 2.4 3.3 — \

_VIN=ViHor ViL 10H = —24mA COM'L.
VoL Output LOW Voltage Vece = Min. loL = 16mA MIL. —_ 0.3 0.55 \
VIN = VIH or VIL loL=24mA COM'L.
NOTES: 2915Ink 05

. 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.

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

. Duration of the condition can not exceed one second.

. The test limit for this parameter is + 5pA at Ta = -55°C.

ah N =




IDT54/74FCT162701T/AT
FAST CMOS 18-BIT R/W BUFFER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPLY CHARACTERISTICS

Symbol Parameter Test Conditions(!) Min. [Typ.?| Max. | Unit
Alce Quiescent Power Supply Current | Vcc = Max. — 0.5 15 mA
TTL Inputs HIGH VIN = 3.4V3)
lcep (CLK) Dynamic Power Supply Current Vvce = Max. CLK Toggling ViN = Vce —_ 180 240 HA/
due to clock switching(4) Outputs Open |50% Duty Cycle | VIN=GND MHz
lcep (o/pP) Dynamic Power Supply Current One Bit Toggling — 80 120
due to output switching) 50% Duty Cycle
lc Total Power Supply Current(® Vce = Max. VIN = Vce — 1.8 | 298| mA
Outputs Open ViIN=GND
fcp= 10MHz
50% Duty Cycle
OFEAB = GND; OEBA = Vcc VIN = 3.4V — 21 | 370
LE = WCE = RCE = GND VIN = GND
RESET = Vce
All Inputs Low
Vce = Max. VIN = Vce — 2.2 3.5
Outputs Open VIN=GND
fcp= 10MHz
50% Duty Cycle
OEAB = GND; OEBA = Vcc VIN = 3.4V — 2.7 5.0
LE = WCE = RCE = GND VIN = GND
RESET = Vce
One Bit Toggling
at fo = 5SMHz
50% Duty Cycle
NOTES: 2915 1l 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.

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 + lINPUTS + IDYNAMIC

Ic = lcc + Alcc DHNT + Icep (cLk) x fep + lccp (orp) x fo No

Icc = Quiescent Current (IccL, lccH and Iccz)

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 D

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

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

fo = Output Frequency

No = Number of Outputs at fo

oNA®N




IDT54/74FCT162701T/AT
FAST CMOS 18-BIT R/W BUFFER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT162701T FCT162701AT
Parameter Test Conditions(!) Min.(? | Max.® | Min.® | Max.2 Unit
PROPAGATION DELAYS
1 Bi-18to A1-18 Read path/latch 1.5 6.5 15 5.5 ns
2 LE (Low to Hi) to A1-18 Read path/latch 1.5 5.7 15 4.7 ns
3 CLK to FF Write path 2 7.0 2 6.0 ns
4 CLK to B1-18 Write path 1 6.0 5.2 ns
SETUP & HOLD TIMES®
5 A1-18 to CLK (Low to Hi) Setup Write path 2.5 —_ 2.5 —_ ns
6 A1-18 to CLK (Low to Hi) Hold Write path 0 — 0 — ns
7 B1-18 to LE (Hi to Low) Setup Read path/latch 3 — 3 — ns
8 B1-18 to LE (Hi to Low) Hold Read path/latch 0 — 0 — ns
9 WCE, RCE (Low) to CLK Setup Write path 3 — 3 — ns
10 WCE, RCE (Low) to CLK Hold Write path 0 _— 0 —_ ns
1 RESET (Low) to CLK Setup Write path 3 — 3 — ns
12 RESET (Low) to CLK Hold Write path 0 —_ 0 — ns
ENABLE & DISABLE TIMES®)
13 OEBA Low to A1-18 Enable Write path 1.5 7.0 1.5 6.0 ns
14 OEBA High to A1-18 Disable Write path 1.5 6.0 1.5 5.0 ns
15 OEAB Low to B1-18 Enable Read path 15 7.0 15 6.0 ns
16 OEAB High to B1-18 Disable Read path 15 6.0 1.5 5.0 ns
MINIMUM PULSE WIDTHS
17 CLK HIGH or LOW Pulse Width Write path 3.0 — 3.0 — ns
18 LE HIGH Pulse Width Read path/latch 3.0 - 3.0 - ns
NOTES: 2915 tbl 07
1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. Guaranteed but not tested.
5.15 7



IDT54/74FCT162701T/AT
FAST CMOS 18-BIT R/W BUFFER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vee O0—e 7.0V
T 500Q
VIN
Pulse
Generator D.UT.

500Q

2915 drw 04
SET-UP, HOLD AND RELEASE TIMES
DATA § - 3V
INPUT — 1.5V
TIMING ity A 33
INPUT K—f—— 15v
ASYNCHRONOUS CONTROL ) ov
PRESET REM - 3V
CLEAR —_— 15V
ETC. - o
SYNCHRONOUS CONTROL . av
PRESET W” S XXX -
CLEAR tsu-»{ 0 > - 2)\?\/
CLOCK ENABLE H
ETC.

2915 drw 05

PROPAGATION DELAY

3V
1.5V
ov
VoH
— 1.5V
VoL

3V
1.5V
ov
2915 drw 07

SAME PHASE
INPUT TRANSITION

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

SWITCH POSITION

Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS: 2915 Ink 07
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 1.5V
tw
HIGH-LOW-HIGH 15V
PULSE 2915 drw 06
ENABLE AND DISABLE TIMES
ENABLE DISABLE
— av
CONTROL /f —_— 15V
INPUT
ov
tPLZ
OUTPUT 3.5V
NORMALLY
Low 03V VoL
%
Y
OUTPUT = —\oav Voo
SWITCH
NORMALLY SATIC
HIGH — ov L ov

2915 drw 08

NOTES:

1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0MHz; tF < 2.5ns; tR < 2.5ns

5.15 8




IDT54/74FCT162701T/AT
FAST CMOS 18-BIT R/W BUFFER MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

DT X FCT XXXX X X
Temperature Device  Package Process
Range Type
Blank Commercial
B MIL-STD-883, Class B
PV Shrink Small Outline Package (SO56-1)
PA Thin Shrink Small Outline Package (SO56-2)
E CERPACK (E56-1)
162701T  18-Bit R/W Buffer
162701AT
|54 -55°C to +125°C
| 74 -40°C to +85°C

2915 drw 09
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REGISTER
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Integrated Device Technology, Inc.

FAST CMOS 18-BIT

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

FEATURES:

e Common features:
— 0.5 MICRON CMOS Technology
— High-speed, low-power CMOS replacement for
ABT functions
— Typical tsk(o) (Output Skew) < 250ps
— Low input and output leakage <1pA (max.)
— ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
— 25 mil Center SSOP and Cerpack Packages and
19.6 mil pitch TSSOP Package
— Extended commercial range of -40°C to +85°C
- Vcec =5V +10%
¢ Features for FCT16823AT/BT/CT/ET:
— 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 FCT162823AT/BT/CT/ET:
— 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 FCT16823AT/BT/CT/ET and FCT162823AT/BT/CT/
ET 18-bit bus interface registers are built using advanced,
dual metal CMOS technology. These high-speed, low-power
registers with clock enable (xCLKEN) and clear (xCLR) con-
trols 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 simplifies layout. All
inputs are designed with hysteresis for improved noise mar-
gin.

The FCT16823AT/BT/CT/ET 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 FCT162823AT/BT/CT/ET have balanced output drive
with current limiting resistors. This offers low ground bounce,
minimal undershoot, and controlled output fall times — reduc-
ing the need for external series terminating resistors. The
FCT162823AT/BT/CT/ET are plug-in replacements for the
FCT16823AT/BT/CT/ET and ABT16823 for on-board inter-
face applications.

FUNCTIONAL BLOCK DIAGRAM

10E OD
1CLR ﬂ{>
1CLK
1CLKEN
+— R
c
D —1Q1
1D1
\ \
TO 8 OTHER CHANNELS 2772 drw 01

The IDT logo is a registered trademark of Integrated Device Technology, Inc.

20E

2CLR

2CLK

2CLKEN

o003

—2Q1

2D1

vy Y,
TO 8 OTHER CHANNELS 2772 dw 02

MILITARY AND COMMERCIAL TEMPERATURE RANGES
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©1995 Integrated Device Technology, inc.
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IDT54/74FCT16823AT/BT/CT/ET, 162823AT/BT/CT/ET
FAST CMOS 18-BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

(GR [] 1 /s ok T — ] ———T
10E ]2 55 [ ] 1CLKEN 10E C———— 2 551 1CLKEN
i [ |3 54 ] 1D1 o C——————13 54— 1 1D1
GND [] 4 53 ] GND GND C—————14 53— GND
1Q2 |_: 5 52 :] 1D2 Lo 2 S ————— - (7] ———— 7
1Qs 6 51 ] 1Ds e N —— 3 e— »
Vee 7 50 [ ] vee Vee C—————— 17 50— "1 Vce
1Q4 8 49 [ ] 1D4 [T S ——— L) E—— ] Y1
1Qs [ ] 9 48 ] 1Ds Qs "9 48— 1 1Ds
Qs [_| 10 47 ] 1Ds Q6 C————————"110 g7 —————— 1De
GND [} 11 46 ] GND GND C——— I 11 46— 1 GND
7 [ 12 45 ] D7 oA we—— - 1 e— 1 s
1Qs [] 13 44 1Ds e — V7Y —— 1 »
1Qo 114 gggg:; 43 "] 1De 1Q 14 Ese1 43— 71 1D
2Qi [] 15 42 [ oD Plo LR — I PT) —
2Q2 [ 16 4117 202 Q2 C—————————— 16 P2 | — s
2Q3 [ | 17 40 [ ] 2D3 Q3 1 47 40— """ 2D3
GND [ | 18 39 [ ] GND GND 118 39— GND
2Q4 [] 19 38 [ ] 2D4 LoV m— fcl:] m— s 7}
205 [ 20 37 [ ] 2Ds FLo ! —— "1/} fc 74 T—— -
2Qs [ ] 21 36 [ ] 2De el m— 3 ] — >
Vee [ 22 35 [ ] vee Vee T——————— 20 1] I— /v
27 [| 23 34 [ ] 2D7 Plo LA m— ;| 7Y — 1>
2Qs [ | 24 33| ] 2Ds 2Q8 124 33— 2Ds
GND [] 25 32 [ GND GND 25 7 —— )2
2Q9 [ ] 26 31 [ ] 2D9 el I — Y ] | — 0
20E [] 27 30 [ ] 2CLKEN 20E 127 1)) e—— e 1 (=
2CLR 28 29 7] 2CLK °CR C———————28 29— 2CLK

SERRAS

TOP VIEW 2772 drw 03 2772 drw 04




IDT54/74FCT16823AT/BT/CT/ET, 162823AT/BT/CT/ET
FAST CMOS 18-BIT REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE™
Pin Names Description Inputs OUtQUt§l
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
xOE Output Enable Inputs (Active LOW) H H L 1T H 7
xQx 3-State Outputs L H L T L L
27721tbl 01 L H L T H H
ABSOLUTE MAXIMUM RATINGS(") NOTES: 277210102
1. H=HIGH Voltage Level
Symbol Rating Commercial | Military | Unit ;—(= 'I-JOV\_/t\édtage Level
VTERM@)| Terminal Voltage | ~0.51t0 +7.0 | -0.51047.0 [ V 7 = High Impadance
with Respect to 2. Output level before indicated steady-state input conditions were estab-
GND lished.
VTERM@) [ Terminal Voltage -0.5to -0.5to \%
gi,tthReSPect to Vee +0.5 Ve +0.5
Ta Operating “40t0+85 | 55t0+125 | «c | CAPACITANCE (Ta= +25°C, f = 1.0MHz)
Temperature Symbol | Parameter()) | Conditions | Typ. | Max. | Unit
TBIAS Tempere.lture -55t0 +125 | -65t0 +135 | °C CIN Input VIN =0V 35 | 60 | pF
Under Bias Capacitance
Tsta Storage -55t0 +125 | -65t0 +150 | °C Cout | Output VOUuT = 0V 35 | 80 | pF
Temperature Capacitance
PT Power Dissipation 1.0 1.0 w NOTE: 2772 Ik 04
JouT DC Output —60to +120 | =60 to +120 | mA 1. This parameter is measured at characterization but not tested.
Current
NOTES: 2772 Ink 03

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage to the device. Thisis a stress rating
only and functional operation of the device atthese 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.

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

3. Output and I/O terminals for FCT162XXXT.




IDT54/74FCT16823AT/BT/CT/ET, 162823AT/BT/CT/ET
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 — — Vv
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 \Y
hiH Input HIGH Current (Input pins)® | Vcc = Max. Vi = Vce — — +1 HA

Input HIGH Current (/O pins)(® — - +1
lie Input LOW Current (Input pins)®) Vi=GND — — +1

Input LOW Current (I/O pins)(®) — — +1
lozH High Impedance Output Current Vee = Max. Vo=2.7V — — +1 HA
lozL (3-State Output pins)®) Vo= 0.5V — — +1
VIK Clamp Diode Voltage Vce = Min,, IN =-18mA — -07 | 12 \
los Short Circuit Current Vce = Max., Vo = GND®) -80 | 140 | 225 | mA
VH Input Hysteresis — — 100 — mV
lccL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 HA
IccH
lccz

2772 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16823T

Symbol " Parameter Test Conditions(") Min. | Typ®]| Max. | Unit
lo Output Drive Current Vee = Max., Vo =2.5V®) -50 — | 180 ] mA
VOH Output HIGH Voltage Vvce = Min. IoH = -3mA 2.5 3.5 — Vv

VIN = ViH or ViL loH =-12mA MIL. 2.4 35 — \"
10H = —=15mA COM'L.
loH = -24mA MIL. 2.0 3.0 — \"
loH = —=32mA COM'L.4)
VoL Output LOW Voltage Vce = Min. loL = 48mA MIL. — 0.2 0.55 \
VIN = ViH or VIL loL= 64mA COM'L.
loFF Input/Output Power Off Leakage®| Vcc =0V, VIN or Vo < 4.5V — — +1 uA
2772 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162823T

Symbol Parameter Test Conditions(!) Min. | Typ?| Max.| Unit
looL Output LOW Current Vce =5V, ViN= ViHor ViL, Vout=1.5V®) 60 115 | 200 | mA
lobH Output HIGH Current Vce =5V, VIN=VIHor ViL, VouT= 1.5V®3) -60 | —115] -200| mA
VoH Output HIGH Voltage Vcc = Min. 1oH = —16mA MIL. 2.4 3.3 — \

VIN = VIH or VIL |0H = =24mA COM'L.
VoL Output LOW Voltage Vce = Min. foL = 16mA MIiL. — 0.3 0.55 \
VIN = VIH or ViL loL = 24mA COM'L.
NOTES: 2772 Ink 07

. 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.

. Duration of the condition can not exceed one second.

1
2
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
4
5

. The test limit for this parameter is + 5pA at Ta = -55°C.

5.16



IDT54/74FCT16823AT/BT/CT/ET, 162823AT/BT/CT/ET
FAST CMOS 18-BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(!) 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 Currentt) | Vcc = Max. VIN = Vce —_ 75 120 | pA/

Outputs Open VIN = GND MHz

xOE = xCLKEN = GND
One Input Toggling
50% Duty Cycle

Ic Total Power Supply Current® Vce = Max. VIN =Vce — 0.8 27 mA
Outputs Open VIN = GND
fcp= 10MHz
50% Duty Cycle
xOE = xCLKEN = GND | Vin =3.4V — 1.3 3.2
at fi = 5SMHz ViN = GND

50% Duty Cycle
One Bit Toggling

Vce = Max. VIN = Vce — 42 | 7140
Qutputs Open VIN = GND

fcp= 10MHz

50% Duty Cycle

XOE = xCLKEN = GND | VIN = 3.4V — 9.2 22146
at fi = 2.5MHz VIN = GND

50% Duty Cycle
Eighteen Bits Toggling

NOTES: 2772 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.
. Ic = IQUIESCENT + lINPUTS + IDYNAMIC
Ic = Icc + Alcc DHNT + Iccp (fcPNcp/2 + fiNi)
lcc = Quiescent Current (IccL, 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 Dn
lceo = Dynamic Cutrent 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

[N N AN

5.16 5



IDT54/74FCT16823AT/BT/CT/ET, 162823AT/BT/CT/ET
FAST CMOS 18-BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16823AT/162823AT FCT16823BT/162823BT
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(") Min.® | Max. | Min.® [ Max. | Min.® [ Max. | Min® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 1.5 10.0 1.5 11.5 1.5 75 1.5 8.5 ns
tPHL | xCLK to xQx RL = 500Q

CL=300pF® | 15 | 200 | 15 | 200 | 15 150 | 1.5 16.0
RL = 500Q
tPHL | Propagation Delay CL = 50pF 15 14.0 1.5 15.0 15 9.0 1.5 9.5 ns
xCLR to xQx RL = 500Q
tpzH | Output Enable Time CL = 50pF 1.5 12.0 15 13.0 1.5 8.0 1.5 9.0 ns
tpzL | xOE to xQx RL = 500Q
CL=300pF® | 15 | 230 | 15 | 250 | 15 15.0 | 1.5 16.0
RL = 500Q
tpHz | Output Disable Time CL = 5pF® 1.5 7.0 1.5 8.0 1.5 6.5 1.5 7.0 ns
trLz | xOE to xQx RL = 500Q
CL = 50pF 15 8.0 15 9.0 15 75 15 8.0
RL = 500Q
tsu | Set-up Time HIGH or LOW CL = 50pF 4.0 _ 4.0 —_ 3.0 —_ 3.0 — ns
xDx to XCLK RL=500Q
tH Hold Time HIGH or LOW 2.0 — 2.0 — 1.5 —_ 15 - ns
xDx to xCLK
tsu | Set-up Time HIGH or LOW 4.0 — 4.0 — 3.0 - 3.0 — ns
XCLKEN to xCLK
tH Hold Time HIGH or LOW 2.0 — 2.0 — 0 —_ 0 — ns
XCLKEN to xCLK
tw xCLK Pulse Width 7.0 — 7.0 — 6.0 -— 6.0 — ns
HIGH or LOW
tw XCLR Pulse Width LOW 6.0 — 7.0 — 6.0 — 6.0 — ns
tREM | Recovery Time xCLR to xCLK 6.0 — 7.0 — 6.0 — 6.0 — | ns
tsk(o) | Output Skew(®) — 0.5 — 0.5 — 0.5 — 0.5 ns
NOTES: 2772 tbl 09

. See test circuit and waveforms.

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

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

. This condition is guaranteed but not tested.

OB WN =




IDT54/74FCT16823AT/BT/CT/ET, 162823AT/BT/CT/ET
FAST CMOS 18-BIT REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16823CT/162823CT FCT16823ET/162823ET
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(") Min.@ [ Max. | Min.2) | Max. | Min.® [ Max. | Min.® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 15 6.0 1.5 7.0 15 4.4 — — ns
tPHL [ XCLK to xQx RL = 500Q

CL = 300pF®) 1.5 12.5 1.5 13.5 1.5 8.0 — —_
RL = 500Q
tpHL | Propagation Delay CL = 50pF 1.5 8.0 1.5 8.5 15 4.4 — —_ ns
XCLR to xQx RL = 500Q
tPzH | Output Enable Time CL = 50pF 1.5 7.0 1.5 8.0 15 4.4 — — ns
tpzL | xOE to xQx RL = 500Q
CL = 300pF®) 15 12.5 1.5 135 1.5 9.0 — —
RL = 500Q
tPHz | Output Disable Time CL = 5pF () 15 6.2 1.5 6.2 1.5 3.6 — — ns
triz | xOE to xQx RL = 500Q
CL = 50pF 1.5 6.5 1.5 6.5 15 3.6 — —
RL = 500Q
tsu Set-up Time HIGH or LOW CL = 50pF 3.0 — 3.0 — 15 — — — ns
xDx to xCLK RL = 50002
tH Hold Time HIGH or LOW 1.5 — 1.5 — 0.0 — — — ns
xDx to xCLK
tsu Set-up Time HIGH or LOW 3.0 — 3.0 — 2.5 — — — ns
xCLKEN to xCLK
tH Hold Time HIGH or LOW 0 — 0 — 0.0 — — — ns
xCLKEN to xCLK
tw xCLK Pulse Width 6.0 — 6.0 — 3.0 — — — ns
HIGH or LOW
tw | xCLR Pulse Width LOW 6.0 — 6.0 — | 3.0® | — — — | ns
trem | Recovery Time xCLR to xCLK 6.0 — 6.0 — 3.0 — — —_ ns
tsk(o) | Output Skew(®) — 0.5 — 0.5 _ 0.5 — — ns
NOTES: 2772 11 10
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.
4. This limit is guaranteed but not tested.
5. This condition is guaranteed but not tested.
5.16 7



IDT54/74FCT16823AT/BT/CT/ET, 162823AT/BT/CT/ET

FAST CMOS 18-BIT REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vce
VIN
Pulse
Generator DUT.

O—e 7.0V

500Q

500Q

2772 drw 05

SET-UP, HOLD AND RELEASE TIMES

DATA § - 3V
INPUT XZ}E’ T}XXX—_ 1.5v
oy =it %
TIMING -
INPUT X— — 15V
ASYNCHRONOUS CONTROL ¢ ov
PRESET REM -8V
CLEAR — 1.5V
ETC. - oV
SYNCHRONOUS CONTROL . av
PRESET ¥ < =
CLEAR XX;ESU* TR XX ey
CLOCK ENABLE H
ETC.
2772 drw 06

PROPAGATION DELAY

SAME PHASE
INPUT TRANSITION

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

2772 drw 08

SWITCH POSITION

Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS: 27721Ink 10
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 — 15V

HIGH-LOW-HIGH — 15V
PULSE

2772 drw 07

ENABLE AND DISABLE TIMES

ENABLE DISABLE
3V
CONTROL 1.5V
INPUT ov
OUTPUT 5V
NORMALLY
OUTPUT oH
NORMALLY
HIGH v
2772 drw 09
NOTES:
1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0MHz; tF < 2.5ns; tR < 2.5ns

5.16



IDT54/74FCT16823AT/BT/CT/ET, 162823AT/BT/CT/ET
FAST CMOS 18-BIT REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT

XX

FCT

XXXX

X

X

Temp. Range

Device Type

Package

Process

[

Blank

PV
PA
E

16823AT
16823BT
16823CT
16823ET
162823AT
162823BT
162823CT
162823ET

54
74

Commercial
MIL-STD-883, Class B

Shrink Small Outline Package (SO56-1)
Thin Shrink Small Outline Package (S056-2)
CERPACK (E56-1)

Non-Inverting 18-Bit Register

-55°C to +125°C
—-40°C to +85°C

2772 drw 10




BUFFERS

Jdt

Integrated Device Technology, Inc.

q

haii FAST CMOS 20-BIT

IDT54/74FCT16827AT/BT/CT/ET
IDT54/74FCT162827AT/BT/CT/ET

FEATURES:

Common features:

— 0.5 MICRON CMOS Technology

~ High-speed, low-power CMOS replacement for
ABT functions

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

- Low input and output leakage <1pA (max.)

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

— 25 mil Center SSOP and Cerpack Packages and
19.6 mil pitch TSSOP Package

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

- Vcc =5V +£10%

Features for FCT16827AT/BT/CT/ET:

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

— Power off disable outputs permit “live insertion”

— Typical VoLr (Output Ground Bounce) < 1.0V at
Vce =5V, TA=25°C

Features for FCT162827AT/BT/CT/ET:

— 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 FCT16827AT/BT/CT/ET and FCT162827AT/BT/CT/
ET 20-bit buffers are built using advanced dual metal CMOS
technology. These 20-bit bus drivers provide high-perfor-
mance 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 simplifies layout. All
inputs are designed with hysteresis for improved noise mar-
gin.

The FCT16827AT/BT/CT/ET 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 FCT162827AT/BT/CT/ET 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
FCT162827AT/BT/CT/ET are plug-in replacements for the
FCT16827AT/BT/CT/ET and ABT16827 for on-board inter-
face applications.

FUNCTIONAL BLOCK DIAGRAM

The IDT logo is a regi of
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MILITARY AND COMMERCIAL TEMPERATURE RANGES
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IDT54/74FCT16827AT/BT/CT/ET, 162827AT/BT/CT/ET
FAST CMOS 20-BIT BUFFERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
0B [ 1 / 56 [ ] 10E2
i [ 2 55 ] 1A
12 [] 8 54 7] 1A2
GND [ ] 4 53 [ ] GND
s []5 52 ] 1As
1Ya [ 6 51 ] 1A4
vee []7 50 | ] Vee
1¥s [] 8 49 "] 1As
e [ ]9 48 [ 1As
Y7 [] 10 47 ] A7
GND [ 11 46 [ ] GND
1¥s [} 12 45 :' 1A8
1Ye [] 18 44 :] 1A9
1Y10 14 SO56-1 43 1A10
2¥1 E 15 5% 4 g 2A1
2Y2 [ ] 16 4[] 2A
avs [ | 17 40 "] 2A3
GND [ | 18 39 ] GND
2Y4 [: 19 38 :] 2A4
2Ys [ 20 37 [ 2hs
2Ys |: 21 36 :] 2As
vee [ 22 35 ] vee
ay7 [} 28 34 :] 2A7
2Ys [ | 24 33 [ ] 2As
GND [ | 25 32 ] GND
2Ye [ 26 31 [ ] 2A9
2Ywo [ | 27 30 [ 2A10
20E1 [ | 28 29 [} 20E2
SSOP
TSSOP
TOP VIEW

2773 drw 03

el

X<
w
© O N O a > W N

)
R
S

[0]
z
o

<
)
e
n

<
©
—_
w

<
o
2

N
f
o

N
=<
~
-
=)

N
<
w

-
J

o)
P
S
=3

S
<
A

-

©

N

=<
w
N
S

N,

=<

(2}
N
=

<

Q

le]
N
N

S
<
3

n
w

S
=<
©

R

[0]
zZ
O
N
33}

S
<
©

n
]

)
oy
o

N
~

n
o
m
o
@

56
55
54
53
52
51
50
49
48

47 |
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Es6-1 43
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CERPACK
TOP VIEW

10E2
1A1
1A2
GND
1A3
1A4
Vce
1A5

1A6
1A7

GND
1A8
1A9

1A10
2A1

2A2
2A3
GND
2A4
2As
2A6
Vce
2A7
2As
GND
2A9

2A10
20E2
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IDT54/74FCT16827AT/BT/CT/ET, 162827AT/BT/CT/ET

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) xOE+ xOE2 xAx xYx
XAX Data Inputs L L L L
xYx 3-State Outputs L L H H
277310101 H X X z
X H X z
ABSOLUTE MAXIMUM RATINGS(") NOTE: s w2
1. H=HIGH Voltage Level
Symbol Rating Commercial |  Military | Unit )L(=_ lb?)‘,’:’lt\g:::ge Level
VTeErRM(@)| Terminal Voltage | ~0.5to +7.0 | -0.5t0 +7.0 | V Z = High Impedance
with Respect to
GND
VTERM®)| Terminal Voltage -0.5to -0.5 to Vv
with Respect to X X
SND Vee+05 | Vec+05  CAPACITANCE (TA= +25°C, f = 1.0MHz)
TA Operating —40to +85 | ~55t0+125 | °C Symbol | Parameter()) | Conditions | Typ. | Max. | Unit
Temperature - o Input VIN=0V | 35 | 60 | pF
TBlAS Tempera.\ture -55t0 +125 | -65t0 +135 | °C Capacitance
Under Bias - Coutr | Output vour=0V | 35 | 80 | pF
TsTG Storage -55t0 +125 | -65t0 +150 | °C Capacitance
Temperature NOTE: 2773 Ink 04
PT Power Dissipation 1.0 1.0 W 1. This parameter is measured at characterization but not tested.
lout DC Output —60to +120 | —60 to +120 | mA
Current
NOTES: 2773 Ink 03

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage to the device. Thisis astress rating
only and functional operation of the device atthese 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.

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

3. Output and I/O terminals for FCT162XXXT.




IDT54/74FCT16827AT/BT/CT/ET, 162827AT/BT/CT/ET
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 — — Vv
Vi Input LOW Level Guaranteed Logic LOW Level — — 0.8 \
IiH Input HIGH Current (Input pins)® | Vcc = Max. Vi=Vce — — +1 HA
Input HIGH Current (1/O pins)(®) — — +1
liL Input LOW Current (Input pins)(®) Vi=GND — — +1
Input LOW Current (//O pins)(5) — — +1
lozn High Impedance Output Current Vece = Max. Vo=2.7V — — +1 HA
lozL (8-State Output pins)(® Vo=0.5V — — +1
VIK Clamp Diode Voltage Vce = Min., IN =~18mA — -0.7 | 1.2 \Y%
los Short Circuit Current Vee = Max., Vo = GND®) -80 | -140 | 225 | mA
VH Input Hysteresis —_ — 100 — mV
lecL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc —_ 5 500 HA
IcCH
Iccz
2773 ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16827T
Symbol Parameter Test Conditions(!) Min. | Typ®| Max. | Unit
lo Output Drive Current Vee = Max., Vo =2.5V@®) -50 — | 180 | mA
VoH Output HIGH Voltage Vee = Min. loH = ~3mA 25 3.5 — \
VIN = VIHor VIiL loH=-12mA MIL. 2.4 3.5 — \
loH = -15mA COM'L.
10H = —24mA MIL. 2.0 3.0 — \
IoH = ~32mA COM'L.4)
VoL 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 — — +1 HA
- 2773 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162827T
Symbol Parameter Test Conditions(!) Min. | Typ{?| Max. | Unit
lobL Output LOW Current Vee =5V, VIN= ViHor ViL, Vout= 1.5V®3) 60 115 | 200 mA
10DH Output HIGH Current Vce =5V, ViN= ViHor VIL, VouT= 1.5V(3® -60 | -115| -200 mA
Vo Output HIGH Voltage Vee = Min. loH=-16mA MIL. 24 3.3 — \
VIN = VIH or VIL loH = —24mA COM'L.
VoL Output LOW Voltage Vee = Min. loL=16mA MIL. — 0.3 0.55 \
VIN = VIHor 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. The test limit for this parameter is + 5pA at TA = -55°C.
5.17 4




IDT54/74FCT16827AT/BT/CT/ET, 162827AT/BT/CT/ET

FAST CMOS 20-BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES
POWER SUPPLY CHARACTERISTICS
Symbol Parameter Test Conditions(") Min. | Typ.®| Max. | Unit
Alcc Quiescent Power Supply Current | Vcc = Max. — 0.5 1.5 mA
TTL Inputs HIGH Vi = 3.4VE)
lcco Dynamic Power Supply Current®) | Vce = 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(®) Vce = Max. VIN =Vce — 0.6 1.5 mA
Outputs Open VIN = GND
fi = 10MHz
50% Duty Cycle VIN =3.4V — 0.9 23

XxOE1 = xOE2 = GND ViN = GND
One Bit Toggling

Vee = Max. VIN =Vce — 3.0 | 5506
Outputs Open VIN = GND

fi = 2.5MHz

50% Duty Cycle VIN = 3.4V — 8.0 |20.50)

xOE1 = xOE2=GND | VIN=GND
Twenty Bits Toggling
NOTES: 2773 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.

Ic = IQUIESCENT + IINPUTS + IDYNAMIC

Ic = Icc + Alcc DHNT + Icop (fcPNep/2 + fiNi)

lcc = Quiescent Current (Icct, 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

Icco = 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

oA WN =




IDT54/74FCT16827AT/BT/CT/ET, 162827AT/BT/CT/ET
FAST CMOS 20-BIT BUFFERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16827AT/162827AT FCT16827BT/162827BT
Com'l. Mil. Com'l. Mil.

Symbol Paramet: Condition(! Min.® | Max. | Min.® | Max. | Min.® | Max. | Min.® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 15 8.0 15 9.0 15 5.0 15 6.5 ns
tPHL | xAXx to xYx RL = 5000

CL = 300pF® 15 15.0 1.5 17.0 15 13.0 1.5 14.0
RL = 500Q
tPzH | Output Enable Time CL = 50pF 15 12.0 15 13.0 15 8.0 1.5 9.0 ns
trz | xOEx to xYx RL = 500Q
CL = 300pF@) 15 23.0 15 25.0 15 15.0 15 16.0
RL = 500Q
tPHz | Output Disable Time CL = 5pF) 1.5 9.0 1.5 9.0 1.5 6.0 1.5 70 | ns
trrz | xOEx to xYx RL = 5000
CL = 50pF 1.5 10.0 15 10.0 1.5 7.0 1.5 8.0
RL = 500Q
tsk(o)| Output Skew® — 0.5 — 0.5 — 0.5 — 0.5 ns
2773 101 09
FCT16827CT/162827CT FCT16827ET/162827ET
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(! Min.® | Max. | Min® | Max. | Min® | Max. | Min® | Max. | Unit
trLH | Propagation Delay CL = 50pF 15 4.4 1.5 5.0 1.5 3.2 _ —_ ns
tPHL | XAX to xYx RL = 500Q

CL = 300pF®“) 15 10.0 1.5 11.0 15 7.0 —_ —
RL = 500Q
tpzH | Output Enable Time CL = 50pF 15 7.0 1.5 8.0 15 4.8 e — ns
tpzL | xOEx to xYx RL = 500Q
CL=300pF¥ | 15 | 140 | 15 | 150 | 15 9.0 — —
RL = 500Q
tPHz | Output Disable Time CL = 5pF4) 1.5 5.7 1.5 6.7 15 4.0 _ —_ ns
trLz | xOEx to xYx RL = 500Q
CL = 50pF 15 6.0 1.5 7.0 1.5 4.0 —_ —_
RL = 500Q
tsk(o)| Output Skew® — 0.5 — 0.5 — 0.5 — — ns
NOTES: 2773 1ol 10
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.
4. This condition is guaranteed but not tested.
5.17 6




IDT54/74FCT16827AT/BT/CT/ET, 162827AT/BT/CT/ET
FAST CMOS 20-BIT BUFFERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vee o—e 7.0V
T 500Q
VIN
Pulse
Generator DUT.

500Q

"

SET-UP, HOLD AND RELEASE TIMES

2773 drw 05

DATA } ~ 3y
INPUT m jXXX‘t 1.5V
tsu—t=—tH ov

TIMING -\
INPUT K————— 1sv
ASYNCHRONOUS CONTROL ) v
PRESET REM —~ 8V
CLEAR —f———— 15V
C. - oV
SYNCHRONOUS CONTROL ) av
PRESET XX;E-—* S XXX~
CLEAR tsu-={ - g)\?v
CLOCK ENABLE
ETC.
2773 drw 06
PROPAGATION DELAY
3V
SAME PHASE 15V
INPUT TRANSITION o
VoH
OUTPUT — 15V
VoL
3v
OPPOSITE PHASE L5V
INPUT TRANSITION o

2773 drw 08

SWITCH POSITION

Test Switch
Open Drain

Disable Low Closed
Enable Low

All Other Tests Open

DEFINITIONS: 2773 1nk 11

CL= Load capacitance: includes jig and probe capacitance.
RT1= Termination resistance: should be equal to Zour of the Pulse

Generator.
PULSE WIDTH
LOW-HIGH-LOW
PULSE 1.8V
w
HIGH-LOW-HIGH 1.5V

PULSE
2773 drw 07

ENABLE AND DISABLE TIMES

ENABLE

DISABLE

CONTROL
INPUT

QUTPUT
NORMALLY
Low

OUTPUT
NORMALLY
HIGH

SWITCH
OPEN

2773 drw 09

NOTES:

1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0MHz; tF < 2.5ns; tR < 2.5ns
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IDT54/74FCT16827AT/BT/CT/ET, 162827AT/BT/CT/ET
FAST CMOS 20-BIT BUFFERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT XX

Temp. Range

FCT  XXXX X X

Device Type Package Process
|___,I Blank
B

PV
PA
E

16827AT
16827BT
16827CT
16827ET
162827AT
162827BT
162827CT
162827ET

| 54
| 74

Commercial
MIL-STD-883, Class B

Shrink Small Outline Package (SO56-1)
Thin Shrink Small Outline Package (SO56-2)
CERPACK (E56-1)

Non-Inverting 20-Bit Buffers

-55°C to +125°C
—40°C to +85°C

2773 drw 10




Integrated Device Technology, Inc.

N FAST CMOS 20-BIT IDT54/74FCT16841AT/BT/CT/ET
: dt/ TRANSPARENT IDT54/74FCT162841AT/BT/CT/ET
g LATCHES

FEATURES:
e Common features:

* Fe

0.5 MICRON CMOS Technology

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

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

Low input and output leakage <1pA (max.)
ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
25 mil Center SSOP and Cerpack Packages and
19.6 mil pitch TSSOP Package

Extended commercial range of -40°C to +85°C
Vece =5V £10%

atures for FCT16841AT/BT/CT/ET:

High drive outputs (-32mA IoH, 64mA loL)
Power off disable outputs permit “live insertion”
Typical Vorp (Output Ground Bounce) < 1.0V at
Vcec =5V, Ta=25°C

* Features for FCT162841AT/BT/CT/ET:

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 FCT16841AT/BT/CT/ET and FCT162841AT/BT/CT/
ET 20-bit transparent D-type latches are built using advanced
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, 1/O ports,
andbus 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
simplifies layout. All inputs are designed with hysteresis for
improved noise margin.

The FCT16841AT/BT/CT/ET 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 FCT162841AT/BT/CT/ET 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
FCT162841AT/BT/CT/ET are plug-in replacements for the
FCT16841AT/BT/CT/ET and ABT16841 for on-board inter-
face applications.

FUNCTIONAL BLOCK DIAGRAM

e

10E
ILE “I>ﬂ ! oLE —l>—1 «
1D1 D 2D1 D
1Q1 2Q1
C C
N v ! v
N N
TO 9 OTHER CHANNELS TO 9 OTHER CHANNELS
2656 drw 01 2556 drw 02
The IDT logo is a regi of Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES JULY 1995
©1995 Integrated Device Technology, Inc. 5.18 DSC-4240/5
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IDT54/74FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET
FAST CMOS 20-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

O [ 1 \_/ 56 [ ] 1LE jOFE ——————————— 11 se— 1 1LE
1 []2 55 [ ] 1Dt Qr C—————————1 2 557711 1D
Q[ ]3 54 ] 1Dz 1 C——————13 (7} e———— »
GND [ 4 53 [ ] GND GND C——————14 53— GND
Q3 []5 52 :] 1D3 1Q C———————"15 72} E—— | 0 X
1Q4 E 6 51 ] 1D4 Qe CC————7 716 [} ) E—— ] » 7Y
vee [ 7 50 [} Vee Vee C—/// 1 7 50— "1 Vce
Qs [ 8 49 [ ] 1Ds 1Q C—————"""8 1] —— T » |
Qe [ 19 48 ::] 1D6 Qe C———————71 9 48[ 1Ds
Q7 [] 10 47 [ 1107 S s— 7——————— Dy
GND [| 11 46 ] GND GND C—————— 11 1) me————C
1Qs [ ] 12 45 ] 1Ds Qs C————————1 12 45— pg
1Qe [} 13 44 [ 1Do 1Q C———————————113 7Y a— 1 0
Qo [ 14 gggg:; 43 ::] 1D10 Qo 114 Ese1 43— "1 1D1o
an [ ] 15 42 [ 2D1 e TR m— Y] r—— o}
22 [ 16 41 [ 2D2 el m—— PV —— >
208 [] 17 40 ] 2Ds el me— ) 1) —— s
GND Ej 18 39 ] GND GND " 15 39——————— GND
2Q4 [] 19 38 [ | 2D4 1Y s— | ——— >
205 [ 20 87 | ] 2Ds Qs 120 7 N—— >
2Qe [ | 21 36 : 2D6 10 LI e— ) | <[] N ———— 1> |
Voo [] 22 35 [ vee Vee C————————J 22 1] — v
207 [ 28 34 [ ] 207 Ple Ll eo— 7} —— 1>
2Q8 [ 24 33 ] 2Ds Elo I e — 7 Cic] — s
GND [] 25 32 ] GND GND C—————25 Fc7) — ]\ s}
208 [] 26 81 [ 2De 2Q0 C———2 3 | m——— 1
2Qu [} 27 30 [ ] 2D10 Elo T e— O 1] e —( - 31
20E [| 28 29 [ ] oLlE PYol il — 2| E— 1 =
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IDT54/74FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET

FAST CMOS 20-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE 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 Qutput Enable Input (Active LOW) L H L L
xQx 3-State Outputs X L L Q@
2556 tbl 01 X X H Z
NOTES: 2556 1ol 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(l) Conditions | Typ. | Max. | Unit
VTERM(@)| Terminal Voltage | —0.5t0 +7.0 | -0.5t0+7.0 | V CIN Input VIN =0V 35| 6.0 | pF
with Respect to Capacitance
GND Cout Output Vout = 0V 3.5 8.0 pF
VTERME)| Terminal Voltage -0.5to -0.5to Y Capacitance
gllt\lhDRespeCt to Vce +0.5 vee +0.5 NOTE: pr——
1. This parameter is measured at characterization but not tested.
TA Operating -40to+85 | -55to+125 | °C
Temperature
TBIAS Temperature -55to +125 | -65to +135 | °C
Under Bias
TsTG Storage —55t0 +125 | -65to +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Output —60to +120 | =60 to +120 | mA
Current
NOTES: 2556 Ink 03

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage to the device. Thisis astress rating
only and functional operation of the device atthese 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.

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

. Output and I/O terminals for FCT162XXXT.

wn
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IDT54/74FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET
FAST CMOS 20-BIT TRANSPARENT LATCHES

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 _ — \
Vic Input LOW Level Guaranteed Logic LOW Level — — 0.8 \
IiH Input HIGH Current (Input pins)® | Vce = Max. Vi = Vce —_ - +1 pA

Input HIGH Current (1/O pins)®) — - +1
i Input LOW Current (Input pins)® Vi = GND — — +1

Input LOW Current (/O pins)® — — +1
lozH High Impedance Output Current Vce = Max. Vo=2.7V — — +1 HA
lozL (3-State Output pins)®) Vo=0.5V — — +1
ViK Clamp Diode Voltage Vce = Min., liN =-18mA — -0.7 | 1.2 \"
los Short Circuit Current Vce = Max., Vo =GND®) -80 | 140 | 225 | mA
VH Input Hysteresis — — 100 — mV
lecu Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc _— 5 500 HA
IccH
lccz

2556 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16841T

Symbol Parameter Test Conditions(!) Min. | Typ{®| Max. | Unit
lo Output Drive Current Vee = Max., Vo = 2.5V(@) -50 — | 180 | mA
VoH Output HIGH Voltage Vee = Min. IoH = -3mA 25 3.5 — \"

VIN = VIHor ViL loH = ~12mA MIL. 2.4 35 — Vv
IoH = ~15mA COM'L.
I0H = =24mA MIL. 2.0 3.0 — \
IoH = =32mA COM'L.#)
VoL Output LOW Voltage Vee = Min. loL=48mA MIL. — 0.2 0.55 \%
VIN = VIH or VIL loL= 64mA COM'L.
loFF Input/Output Power Off Leakage®| Vcc = 0V, VIN or Vo <4.5V —_ — +1 uA
2556 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162841T

Symbol Parameter Test Conditions(!) Min. | Typ®| Max.| Unit
looL Output LOW Current Vee =5V, ViN= Vi or ViL, VouT= 1.5V@®) 60 115 | 200 | mA
looH Output HIGH Current Vce = 5V, VIN = ViH or VIL, VouT= 1.5V(3) -60 | -115| —200| mA
VoH Output HIGH Voltage Vee = Min. loH = -16mA MIL. 2.4 3.3 — v

VIN = VIH or ViL |oH = —24mA COM'L.
VoL Output LOW Voltage Vce = Min. loL= 16mA MIL. — 0.3 0.55 \
VIN = VIHor ViL loL=24mA COM'L.
NOTES: 2556 Ink 07

g WN =

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

. The test limit for this parameter is + 5pA at TA = -55°C.
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IDT54/74FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET
FAST CMOS 20-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

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 =3.4V0®
lcco Dynamic Power Supply Vce = Max. VIN = Vce — 60 100 uA/
Current(4) Outputs Open VIN = GND MHz
xOE = GND
One Input Toggling
50% Duty Cycle
lc Total Power Supply Current(®) Vce = Max. VIN = Vce — | 06 | 15 | mA
Outputs Open ViN = GND
fi =1OMHz
50% Duty Cycle VIN = 3.4V —_ 0.9 23
xOE = GND VIN = GND i
xLE = Vce
One Bit Toggling
Ve = Max. VIN = Ve — 3.0 | 550G
Outputs Open ViN = GND
fi = 2.56MHz
50% Duty Cycle VIN = 3.4V -— 8.0 |20.50
xOE = GND VIN = GND
xLE = Vce
Twenty Bits Toggling

NOTES: 2556 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). Ali 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 + lINPUTS + IDYNAMIC

Ic =lcc + Alcc DHNT + lccp (fcPNcp/2 + fiNi)

lcc = Quiescent Current (IccL, lccH and lccz)

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

Dt = 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

oU s WN =

5.18 5



IDT54/74FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET
FAST CMOS 20-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16841AT/162841AT FCT16841BT/162841BT
Com'l. Mit. Com'l. Mil.

Symbol Parameter Condition(" Min.@ | Max. | Min.® | Max. | Min® | Max. | Min.2 | Max. | Unit
tPLH Propagation Delay CL = 50pF 15 9.0 15 10.0 1.5 6.5 1.5 7.5 ns
tPHL xDx to xQx RL = 5000

(LE = HIGH) CL = 300pF® 1.5 13.0 15 15.0 1.5 13.0 1.5 15.0
RL = 500Q

tPLH Propagation Delay CL = 50pF 1.5 12.0 1.5 13.0 15 8.0 1.5 105 | ns

tPHL xLE to xQx RL = 500Q
CL=300pF® | 15 16.0 | 15 200 | 15 15.5 1.5 18.0
RL = 500Q

tPzH Output Enable Time CL = 50pF 1.5 11.5 1.5 13.0 1.5 8.0 1.5 8.5 ns

tpzL | xOE to xQx RL = 500Q
CL = 300pF® 1.5 23.0 1.5 25.0 1.5 14.0 1.5 15.0
RL = 500Q
tPHz | Output Disable Time CL = 5pF®) 15 7.0 1.5 9.0 1.5 6.0 15 6.5 ns
trz | xOE to xQx RL = 500Q
CL = 50pF 15 8.0 1.5 10.0 15 7.0 15 7.5
RL = 500Q
tsu Set-Up Time HIGH or LOW, CL = 50pF 2.5 — 2.5 — 25 — 2.5 — ns
xDx to xLE RL = 500Q
tH Hold Time HIGH or LOW, 2.5 — 3.0 — 25 — 25 — ns
xDx to xLE

tw xLE Pulse Width HIGH 404 | — 5.0 — 404 | — 404 | — ns

tsk(o) | Output skew(® — 0.5 — 0.5 — 0.5 — 05 | ns
NOTES: 2556 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.
4. This limit is guaranteed but not tested.
5. This condition is guaranteed but not tested.
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IDT54/74FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET
FAST CMOS 20-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16841CT/162841CT FCT16841ET/162841ET
Com'l. Mil. Com'l. Mil.

Symbol " Parameter Condition(") Min.® | Max. | Min® | Max. | Min® | Max. | Min® | Max. | Unit
tPLH Propagation Delay CL = 50pF 15 5.5 1.5 6.3 1.5 3.4 — — ns
tPHL | xDx to xQx RL = 500Q

(LE = HIGH) CL=300pF® | 15 13.0 | 1.5 150 | 1.5 75 — —
RL = 500Q
tPLH Propagation Delay CL = 50pF 1.5 6.4 1.5 6.8 15 3.7 — — ns
tPHL | XLE to xQx RL = 500Q
CL = 300pF®) 1.5 15.0 15 16.0 15 7.5 — —
RL = 500Q

tPzH Output Enable Time CL = 50pF 1.5 6.5 15 7.3 15 4.4 — — ns

tpzL | xOE to xQx RL = 500Q
CL=300pF® | 15 120 | 15 13.0 | 15 9.0 — —
RL = 500Q
tpHz | Output Disable Time CL = 5pF(®) 1.5 5.7 1.5 6.0 1.5 3.6 —_ — ns
triz | xOE to xQx RL = 500Q
CL = 50pF 15 6.0 1.5 6.3 15 3.6 — —
RL = 500Q
tsu Set-Up Time HIGH or LOW, CL = 50pF 25 —_ 25 — 1.0 — — — ns
xDx to XLE RL = 500Q
tH Hold Time HIGH or LOW, 25 - 25 — 1.0 — — — ns
xDx to xLE

tw xLE Pulse Width HIGH 404 | — | 404 | — 304 ]| — — — | ns

tsk(o) | Output skew(®) — 0.5 — 0.5 —_ 0.5 — —_ ns
NOTES: 2556 tbl 1
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.
4. This limit is guaranteed but not tested.
5. This condition is guaranteed but not tested.
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IDT54/74FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET
FAST CMOS 20-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vee O—e 7.0V
T 500Q
VIN
Pulse
Generator DU.T.
500Q

2556 drw 05

SET-UP, HOLD AND RELEASE TIMES

DATA — - 3V
INPUT XX;E‘ XXX~ Lev
TIMING g i gv
INPUT X— — 15V
ASYNCHRONOUS CONTROL . ov
PRESET REM Y
CLEAR —] 1.5V
ETC. - oV
SYNCHRONOUS CONTROL ) o
PRESET b < =
CLEAR tsu— ¢ ;\XXX - (1)\‘7\/
CLOCK ENABLE H
ETC.
2556 drw 06
PROPAGATION DELAY
3v
SAME PHASE 15V
INPUT TRANSITION o
VoH
OUTPUT — 15V
VoL
OPPOSITE PHASE ?\gv
INPUT TRANSITION by

2556 drw 08

SWITCH POSITION

Test Switch

Open Drain

Disable Low Closed

Enable Low

All Other Tests Open
DEFINITIONS: 2556 Ink 11
Ci= 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 — 15V
tw
HIGH-LOW-HIGH 1.5V
PULSE
2556 drw 07
ENABLE AND DISABLE TIMES
ENABLE DISABLE
- S 3V
CONTROL ] — 15V
INPUT
ov
- tPLZ |
QUTPUT 3.5V
NORMALLY 4 i v
Low 0.3
}_________:_r_ VoL
_v
OUTPUT  qiiTcH o V!
NORMALLY  5peN —(
HIGH L ov ov
2556 drw 09
NOTES:
1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0MHz; tF < 2.5ns; tR < 2.5ns
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IDT54/74FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET
FAST CMOS 20-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION
IDT XX FCT  XXXX X X
Temp. Range Device Type Package Process

Blank
B

PV
PA
E

16841AT
16841BT
16841CT
16841ET
162841AT
162841BT
162841CT
162841ET

|54
|74

Commercial
MIL-STD-883, Class B

Shrink Small Outline Package (S048-1)
Thin Shrink Small Outline Package (S048-2)
CERPACK (E48-1)

Non-Inverting 20-Bit Transparent Latch

-55°C to +125°C
-40°C to +85°C

2556 drw 10




FAST CMOS IDT54/74FCT16952AT/BT/CT/ET
16-BIT REGISTERED  |DT54/74FCT162952AT/BT/CT/ET
TRANSCEIVER IDT54/74FCT162H952AT/BT/CT/ET

Integrated Device Technology, Inc.

FEATURES: ET 16-bit registered transceivers are built using advanced
* Common features: ) dual metal CMOS technology. These high-speed, low-power
— 0.5 MICRON CMOS Technology devices are organized as two independent 8-bit D-type regis-
- High-speed, low-power CMOS replacement for tered transceivers with separate input and output control for
ABT functions independent control of data flow in either direction. For ex-
— Typical tsk(o) (Output Skew) < 250ps ample, the A-to-B Enable (xCEAB) mustbe LOW to enter data
— Low input and output leakage < 1pA (max.) from the A port. xXCLKAB controls the clocking function. When
— ESD > 2000V per MIL-STD-883, Method 3015; XCLKAB toggles from LOW-to-HIGH, the data present on the
> 200V using machine model (C = 200pF, R = 0) A port will be clocked into the register. xOEAB performs the
— 25 mil pitch SSOP and Cerpack Packages and output enable function on the B port. Data flow from the B port
19.6 mil pitch TSSOP Package to A port is similar but requires using xCEBA, xCLKBA, and
Extended commercial range of -40°C to +85°C xOEBA inputs. Full 16-bit operation is achieved by tying the
. Features for FCT16952AT/BT/CT/ET: control pins of the independent transceivers together.
~ High drive outputs (-32mA IoH, 64mA loL) The FCT16952AT/BT/CT/ET are ideally suited for driving
— Power off disable outputs permit “live insertion” high-capacitance loads and low-impedance backplanes. The
— Typical VoLp (Output Ground Bounce) < 1.0V at output buffers are designed with power off disable capability
Vce =5V, TA=25°C allowing "live insertion" of boards when used as backplane
¢ Features for FCT162952AT/BT/CT/ET: drivers.
~ Balanced Output Drivers: +24mA (commercial), The FCT162952AT/BT/CT/ET have balanced output drive
+16mA (military) with current limiting resistors. This offers low ground bounce,
— Reduced system switching noise minimal undershoot, and controlled output fall times—reducing
—~ Typical VoLp (Output Ground Bounce) < 0.6V at the need for external series terminating resistors. The
Vce =5V,Ta =25°C FCT162952AT/BT/CT/ET are plug-in replacements for the
* Features for FCT162H952AT/BT/CT/ET: FCT16952AT/BT/CT/ET and ABT16952 for on-board bus
— Bus Hold retains last active bus state during 3-state interface applications.
— Eliminates the need for external pull up resistors The FCT162H952AT/BT/CT/ET have "Bus Hold" which
i i 's last state whenever the input goes to high
DESCRIPTION: retains the input's la put g g

impedance. This prevents "floating” inputs and eliminates the
The FCT16952AT/BT/CT/ET and FCT162952AT/BT/CT/ need for pull-up/down resistors.

FUNCTIONAL BLOCK DIAGRAM

1CEBA °> 2CEBA 0[>

1CLKBA 2CLKBA
10EAB o[> 20EAB °[>
1CEAB —-OD———- 2CEAB —QD—-

Y

Y

N N
1CLKAB 1> 2CLKAB 1>
1OEBA —oD— 20EBA —o[>—
>
c ’ ; cq4—o
1A1 CE| 2A1 CE|
~N D} : 1B1 ~N D . 2B1
c J -
SRR b5 gJ
o | b |
YO \ Yy
\ N / \ )V g o
TO7 OTHER CHANNELS el TO7 OTHER CHANNELS 150w o2
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IDT54/74FCT16952AT/BT/CT/ET, 162952AT/BT/CT/ET, 162H952AT/BT/CT/ET
FAST CMOS 16-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

10EAB [ | 1 s ] 10OEBA
1CLKAB [] 2 55 [ ] 1CLKBA
1CEAB [ 3 54 [ ] 1CEBA
GND[ ] 4 53 ] GND
1AT[] 5 52 ] 1B1
1h2[ ] 6 51 ] 1Bz
Vee[ |7 50 | ]Vee
tAs[ 1 8 49 []1B3
Ad1 9 48 [ ] 1B4
tAs[ 1 10 47 | ] 1Bs
GND [] 11 46 [ ] GND
1he [ ] 12 45 ] 1Bs
A7 [] 13 44 [ 1B7
1A8 14 S056-1 43 1Bs
- S056-2 :I
2A1 [ 15 42 ] 2B1
2A2 [ ] 16 41 [ ] 2B2
2As [ ] 17 40 ] 2B3
GND[ ] 18 39 [ ] GND
2A4 [: 19 38 :| 2B4
2As [ ] 20 37 [ ] 2Bs
2Re [ ] 21 36 ]2Bs
Vee [ 22 35| Vce
2A7[ ] 28 34 [ 2B7
2Ae [ | 24 33| ]2Bs
GND [} 25 32 ] GND
2CEAB[_| 26 31 [ ] 2CEBA
2CLKAB [ ] 27 30 [ ] 2CLKBA
20EAB [ | 28 29 [ 20EBA
2515 drw 03
SSOP
TSSOP
TOP VIEW

fOEAB C——————
1CLKAB C————————— 1
1CEAB C—————
GND C——————
AV

L7 V-3 A ————
Vee
F7-Y ) ———
A
As ]
GND C———— 1
1A C———————
L. 2 S ——
A
oA
A T
N T
GND C————
oA
oAs
1. Y-
Vee C————
A7
oA 1
GND C———
CEAB
°oCLKAB C————————— 1
O0EABC———— 1

1 [ ——— 10—E—§TA
2 551 1CLKBA
3 54— \CEBA
4 [ ] n—'c V] 5]
5 -7 ——— ] - |
6 [} |} E——— ) -
7 (50 ) ee——  /ee}
8 QT 1Bs
9 48 1B
10 -y 4 —— ] =T
1 461 GND
12 L) ——— ] =T
13 -7 R —— ] =7
14 ES6-1 43— """ 1Bs
15 72 S 1 -
16 V) | —— ) -
17 o) E—— 1 &
18 9 GND
19 L) S——— - 71
20 7 9B
21 (-] —— )
22 (-] n——— /oo
23 fCZ- 8 N1 }
24 B 1 2Bs
25 R GND
26 1" ,CEBA
27 30— 1 oCLKBA
28 29 "1 ,OEBA
2515 drw 04
CERPACK
TOP VIEW




IDT54/74FCT16952AT/BT/CT/ET 162952AT/BT/CT/ET, 162H952AT/BT/CT/ET
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
XCLKAB | A-to-B Clock Input L T 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: _ o 2515 101 02
«Bx B-to-A Data Inputs or A-to-B 3-State Outputsm 1. )l(\gfk%z:j\gantcl’o:v OI; Bs;\\")wn: B-to-A data flow is similar but uses, xCEBA,
NOTE: 51501 2- Level of B before the indicated steady-state input conditions were
1.0n FCT16xH952T these pins have “Bus Hold". All other pins are standard established.
3. H=HIGH Voltage Level

inputs, outputs or I/Os.

ABSOLUTE MAXIMUM RATINGS("

L = LOW Voltage Level

X =Don't Care

T = LOW-to-HIGH Transition
Z = High-impedance

CAPACITANCE (Ta= +25°C, f = 1.0MHz)

Symbol Rating Commercial Military | Unit Symbol | Parameter(l) Conditions | Typ. | Max. | Unit
VTERM(2)| Terminal Voltage | —0.5t0 +7.0 | ~0.5t0 +7.0 | V CiN Input VIN =0V 3.5 6.0 | pF
with Respect to Capacitance
GND_ Cio |10 Vour=0vV | 35 | 80 | pF
VTERM(3)| Terminal Voltage -0.5to -0.5to v Capacitance
g'l‘\lhDRespeCt to Vce +0.5 Vce +0.5 NOTE: 2515 Ink 04
- 1. This parameter is measured at characterization but not tested.
TA Operating -40to +85 | -65t0 +125 | °C
Temperature
TBIAS Temperature -55t0 +125 | -65t0 +135 | °C
Under Bias
TsTa 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: 2515 Ink 03
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage 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 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.
5.19 3




IDT54/74FCT16952AT/BT/CT/ET, 162952AT/BT/CT/ET, 162H952AT/BT/CT/ET

FAST CMOS 16-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (STANDARD PARTS)
Following Conditions Apply Unless Otherwise Specified:

Commercial: TA =-40°C to +85°C, VccC = 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 — — \
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 \
IiH Input HIGH Current (Input pins)® | Vcc = Max. Vi = Vce — — + pA

Input HIGH Current (1/O pins)(®) — — +1
I Input LOW Current (Input pins)® Vi=GND —_ — +1

Input LOW Current (/O pins)®) — — +1
lozH High Impedance Output Current Vce = Max. Vo=2.7V — — +1 HA
lozL (8-State Output pins)(®) Vo=0.5V — — +1
ViK Clamp Diode Voltage Vee = Min., N =-18mA — 07 | 1.2 \
los Short Circuit Current Vee = Max., Vo = GND®) -80 | -140 | 225 | mA
VH Input Hysteresis — —_ 100 — mV
lecu Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — ‘5 500 HA
lcch
iccz

2515 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16952T

Symbol Parameter ) Test Conditions(!) Min. | Typ®| Max. [ Unit
lo Output Drive Current Vee = Max., Vo =2.5V@) -50 — | 180 | mA
VoH Output HIGH Voltage Vee = Min. loH =-3mA 2.5 3.5 — \'

VIN = ViHor ViL loH = =12mA MIL. 2.4 35 — \Y
IoH =-15mA COM'L.
loH = —=24mA MIL. 2.0 3.0 — \Y
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.
loFF Input/Output Power Off Leakage®| Vcc =0V, VIN or Vo < 4.5V — — +1 pA
2515 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162952T

Symbol Parameter Test Conditions(!) Min. | Typ.?| Max.| Unit
lobL Output LOW Current Vee = 5V, VIN = ViHor ViL, VouT=1.5V®) 60 | 115 | 200 | mA
|oDH Output HIGH Current Vce =5V, VIN= VIH or Vi, VouT = 1.5V®) -60 | -115] =200 | mA
VoH Output HIGH Voltage Vce = Min. loH=-16mA MIL. 2.4 3.3 — \Y

VIN = VIH or ViL 10H=-24mA COM'L.
VoL Output LOW Voltage Vee = Min. loL=16mA MIL. — 0.3 0.55 \
VIN = VIH or VIL loL = 24mA COM'L.
NOTES: 25151nk 07

oL A WN =

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

. The test limit for this parameter is + 5pA at TA = -55°C.




IDT54/74FCT16952AT/BT/CT/ET 162952AT/BT/CT/ET, 162H952AT/BT/CT/ET

FAST CMOS 16-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (BUS HOLD)
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(1) 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 Standard Input() Vce = Max. Vi = Vee — — +1 HA
HIGH Standard /O — —_ +1
Current®) | Bus Hold Input — — | %100
Bus Hold 1/0 — — +100
i Input Standard Input(5) Vi = GND — —_ +1
LOW Standard 1/0() — — +1
Current® | Bus Hold Input — — | +100
Bus Hold I/0 — — +100
IBHH Bus Hold | Bus Hold Input Vee = Min. Vi=2.0V -50 — — HA
IBHL Sustain Vi=0.8V +50 — —
Current®
lozH High Impedance Output Current Vce = Max. Vo=2.7V — — +1 pA
lozL (3-State Output pins)©.6) Vo = 0.5V — — +1
VIK Clamp Diode Voltage Vee = Min,, IiN = ~18mA — 0.7 | 12 \
los Short Circuit Current vce = Max., Vo = GND®) -80 | -140| 225 | mA
VH Input Hysteresis — — 100 — mV
lecL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc —_ 5 500 HA
lccH
Iccz
NOTES: 2515 Ink 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. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
4. Pins with Bus Hold are identified in the pin description.
5. The test limit for this parameter is + S5pA at TA = -55°C.
6. Does not include Bus Hold I/O pins.
5.19 5



IDT54/74FCT16952AT/BT/CT/ET, 162952AT/BT/CT/ET, 162H952AT/BT/CT/ET

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 Vce = Max. — 0.5 1.5 mA
Current TTL Inputs HIGH VIN = 3.4V®)

lcco Dynamic Power Supply Current® | Vcc = Max., Outputs Open | VIN = Vcc — 75 120 uA/
xOEAB or xOEBA = GND VIN = GND MHz
One Input Toggling
50% Duty Cycle

lc Total Power Supply Current(® Vce = Max., Outputs Open | VIN = Vce — 0.8 1.7 mA
fcp = 10MHz (xCLKAB) VIN = GND
50% Duty Cycle
xOEAB = xCEAB = GND
xOEBA = Vcc VIN = 3.4V — 1.3 3.2
One Bit Toggling VIN = GND
fi= 5SMHz
50% Duty Cycle
Vce = Max., Outputs Open | VIN = Ve — 3.8 6.56)
foP= 10MHz (XCLKAB) VIN = GND
50% Duty Cycle
xOEAB = xCEAB = GND
xOEBA = Vce VIN = 3.4V — 8.3 20.09
Sixteen Bits Toggling VIN=GND
fi= 2.5MHz
50% Duty Cycle

NOTES: 2515 (01 09

1
2
3.
4
5
6.

. 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 = |QUIESCENT + lINPUTS + IDYNAMIC

Ic = lcc + Alcc DHNT + lcep (fePNcp/2 + fiNi)
lcc = Quiescent Current (lcci, 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 D1
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

5.19



IDT54/74FCT16952AT/BT/CT/ET 162952AT/BT/CT/ET, 162H952AT/BT/CT/ET
FAST CMOS 16-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16952AT/162952AT FCT16952BT/162952BT
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 10.0 2.0 11.0 2.0 7.5 2.0 8.0 ns
tPHL | XCLKAB, xCLKBA to xBx, XAx RL = 500Q
tpzH | Output Enable Time 1.5 10.5 1.5 13.0 15 8.0 1.5 8.5 ns
trzL | xOEBA, xOEAB to xAx, xBx
tpHz | Output Disable Time 1.5 10.0 15 10.0 1.5 7.5 15 8.0 ns
trLz_| XOEBA, xOEAB to xAx, xBx
tsu | Set-up Time, HIGH or LOW 2.5 — 25 — 2.5 — 25 — ns

xAx, xBx to xCLKAB, xCLKBA
tH | Hold Time HIGH or LOW 2.0 — 2.0 — 1.5 — 1.5 — ns
xAx, xBx to xCLKAB, xCLKBA
tsu | Set-up Time, HIGH or LOW 3.0 — 3.0 — 3.0 —_ 3.0 — ns
xCEAB, xCEBA to xCLKAB,
XCLKBA
tH  |Hold Time HIGH or LOW 2.0 — 2.0 — 2.0 — 2.0 — ns
xCEAB, XCEBA to xCLKAB,
XCLKBA
tw | Pulse Width HIGH or LOW 3.0 — 3.0 — 3.0 —_ 3.0 —_ ns
XCLKAB or xCLKBA®)
tsk(o) | Output Skew(®) — 0.5 — 0.5 — 0.5 — 0.5 ns
2515 tbl 10
FCT16952CT/162952CT FCT16952ET/162952ET
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 7.3 15 3.7 — -—_— ns
tPHL | XCLKAB, xCLKBA to xBx, xAx RL = 500Q
tpzH | Output Enable Time 15 7.0 1.5 8.0 15 4.4 — —_ ns
trzL | XOEBA, xOEAB to xAx, xBx
tPHz | Output Disable Time 1.5 6.5 15 7.5 1.5 3.6 — —_ ns
trLz | XOEBA, xOEAB to xAx, xBx
tsu | Set-up Time, HIGH or LOW 2.5 — 25 — 15 — — — ns
XAXx, xBx to xCLKAB, xCLKBA

tH | Hold Time HIGH or LOW 1.5 — 1.5 — 0 — — — ns
XxAx, 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 — 0 — — — ns
xCEAB, xCEBA to xCLKAB,
xCLKBA

tw [ Pulse Width HIGH or LOW 3.0 — 3.0 — 3.0 — —_ — ns
XxCLKAB or xCLKBA®)

tsk(o) | Output Skew(3) — 0.5 — 05 — 0.5 — — ns
NOTES: 2515 1bl 11

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 guaranteed by design.
4

. This parameter is guaranteed but not tested.

5.19
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TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vce

I

Pulse
Generator DUT.

5000

500Q

O—e 7.0V

2515 drw 05

SET-UP, HOLD AND RELEASE TIMES

DATA } ~
INPUT XXX~
TIMING 0 - -
INPUT X— -
ASYNCHRONOUS CONTROL ¢
PRESET REM _
CLEAR ]
ETC. -
SYNCHRONOUS CONTROL )
PRESET ? < =
RESET XX T SNXXX
CLOCK ENABLE H
ETC.

PROPAGATION DELAY

SAME PHASE
INPUT TRANSITION

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

3V
1.5V
ov

2515 drw 06

2515 drw 08

SWITCH POSITION

Test Switch
Open Drain

Disable Low Closed
Enable Low

All Other Tests Open

DEFINITIONS:

2515 Ink 1

Ci= Load capacitance: includes jig and probe capacitance.
Rr= Termination resistance: should be equal to Zout of the Pulse

Generator.

PULSE WIDTH

LOW-HIGH-LOW
PULSE

HIGH-LOW-HIGH
PULSE

1.5V

— 15V

2515 drw 07

ENABLE AND DISABLE TIMES

ENABLE DISABLE

— VA 3V

CONTROL — 15V

INPUT ov
tPLZ |-

OUTPUT 3.5V

NORMALLY _/ (]

LOW 0.3V voL

OUTPUT  swiTGH —\oav Vor
NORMALLY QALK -

HIGH N oV

NOTES:

2515 drw 09

1. Diagram shown for input Control Enable-LOW and input Control

Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0MHz; tF < 2.5ns; tR < 2.5ns
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FAST CMOS 16-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT XX FCT X X
Temp. Range Drive Bus Hold

XXXX X X
Device Type  Package Process

Blank
B

PV

952AT
952BT
952CT
952ET

| Blank
H

| 16
| 162

| 54
| 74

Commercial
MIL-STD-883, Class B

Shrink Small Outline Package (SO56-1)
Thin Shrink Small Outline Package (SO56-2;
CERPACK (E56-1)

Non-inverting 16-Bit Registered Transceiver

Standard
Bus Hold

16-Bit High Drive
16-Bit Balanced Drive

-55°C to +125°C

-40°C to +85°C
2515 drw 10
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FCT-T OCTAL LOGIC

FCT-T Octal Logic has been designed for use in standard
TTL-Logic applications. The family features high speed with
low power dissipation. The family consists of a large variety of
functions including bus interface products, counters, multi-
plexers, comparators, and other devices. There are two
output configurations available which are the industry stan-
dard High Drive and the low-noise Balanced Drive. All compo-
nents come in several performance grades, ranging from
industry standard FAST™ speeds to today’s state-of-the-art
speeds, providing an easy system upgrade path. For systems
migrating from 5V to 3.3V, FCT3xxx components provide a
drop in replacement for FCT-T components without a speed
compromise.

FCT-T Octals are TTL-compatible CMOS Logic compo-
nents. By combining sub 0.5 micron CMOS technology with
TTL output voltage levels, the advantages of the low static
power dissipation of CMOS can be retained, while low dy-
namic power dissipation and lower noise levels of TTL can be
achieved. This combination provides lower overall power
dissipation than can be obtained from comparable bipolar,
CMOS and biCMOS families.

FCT-T Balanced Drive

Balanced Drive Octal Logic (FCT2xxxT) is intended for
general purpose applications requiring high speed, low power
and low noise. Balanced Drive has series output resistors
which reduce the drive current of the devices to +12/-15mA

FASTisa of National i Inc.

minimum at the Logic thresholds of 500mV and 2.4V respec-
tively, helping to reduce transmission line noise, ringing,
ground bounce, crosstalk, EMI and other noise related prob-
lems. Balanced Drive also will drive £48mA (typical) at the
1.5V level, giving equal line driving currents and matching
edge rates for both the Logic HIGH transition and Logic LOW
transition. Balanced Drive is the family of choice for loads of
less-than 200pF.

FCT-T High Drive

High Drive Octal Logic (FCTxxxT) is fully compatible with
industry standard TTL Logic families. High Drive comes in a
variety of speed grades, allowing an upgrade path to higher
system performance unlike single speed grade families. Most
high drive components have 64mA output drive capability,
making them an excellent choice for heavy bus and back
plane drivers.

FCT 3.3V

FCT 3.3V Octal Logic (FCT3xxx) is leading the industry’s
move to 3.3V. FCT 3.3V components are function and AC
spec compatible with equivalent FCT-T components. These
devices offer significant advantages in low power dissipation
and speed over standard CMOS, bipolar, and biCMOS fami-
lies. The 3.3V data sheets are located in the 3.3V section of
this data book.
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IDT54/74FCT257T
IDT54/74FCT273T
IDT54/74FCT299T
IDT54/74FCT373T
IDT54/74FCT374T
IDT54/74FCT377T
IDT54/74FCT399T
IDT54/74FCT521T
IDT54/74FCT533T
IDT54/74FCT534T
IDT54/74FCT540T
IDT54/74FCT541T
IDT54/74FCT543T
IDT54/74FCT573T
IDT54/74FCT574T
IDT54/74FCT621T
IDT54/74FCT623T
IDT54/74FCT640T
IDT54/74FCT645T
IDT54/74FCT646T
IDT54/74FCT648T
IDT54/74FCT652T
IDT54/74FCT821T

Octal Registered Transceiver w/ Clock Enable .........c.ccocviicininiiiccncs
Inverting Octal Registered Transceiver w/ Clock Enable ..
Multi-level Pipeline Register ........c.cooocveeviiniiinicniineen,
Multi-level Pipeline Register ..
1-of-8 Decoder...........
Dual 1-of-4 Decoder .
8-Input Multiplexer ...........
Quad 2-Input MUIIPIEXEY ....ccoviiiiiiiriiiiririn e
Synchronous Binary Counter w/Asynchronous Reset ...,
Synchronous Binary Counter w/Synchronous Reset......

Octal Inverting Buffer/Line Driver .........c.cccccvceiens
Octal Buffer/Line Driver ................
Octal Buffered Transceiver .........ccccoovveeinne
Quad 2-Input Multiplexer w/ Output Enable...
Octal D Flip-Flop W/ RSt ......cccocvviiniiiniiciicicicncen
8 Input Universal Shift Register w/Common Parallel I/O Pins .....
Octal Transparent Latch w/3-State ..........ccocoeviiviivcniinicecene
Octal D Register .......ccoeveeveininccnnnns
Octal D Flip-Flop w/Clock Enable ...........cccvvviiiiiiiiiiiiciiiicc e,
Quad Dual-Port Re@ister /MUX ....c.coveciiiniiiiiieriinricri s
8-Bit Identity Comparator..........ccouvveicreeininnns
Inverting Octal Transparent Latch w/3-State ....
Inverting Octal D Register ........cccovvvvevnncnennns
Inverting Octal Buffer/Line Driver w/ Flow Through Pin Out..
Octal Buffer/Line Driver w/ Dual Output Enable ....................
Octal Latched Transceiver w/ Chip Enable .............
Octal Transparent Latch w/ Flow Through Pin Out ....
Octal D Register w/ Flow Through Pin Out.................
Octal Bus Transceiver (Open Drain) .........
Octal Bus Transceiver W/3-Sate ........cccoeviiiiimniiniic e
Inverting Octal TranSCEIVET .......c.viveeriricceieei e
Octal Buffered TranSCeIVer .........coveviviiiininins
Octal Registered Transceiver w/ Bypass and Direction Control................
Inverting Octal Registered Transceiver w/ Bypass and Direction Control ....

Octal Registered Transceiver w/ Bypass and Seperate Output Enables .....
10-Bit Register W/3-State ......ocoeiiiiiiii s
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TTL-LEVEL WITH HIGH DRIVE OUTPUT (CONTINUED)

IDT54/74FCT823T 9-Bit Register w/Clear & 3-State..........cccovveniiiniiiii s 6.21
IDT54/74FCT825T 8-Bit Register W/Clear & 3-State........ccoocvirieeeiriiini e 6.21
IDT54/74FCT827T 10-Bit Buffer w/ Dual Output Enable... 6.22
IDT54/74FCT841T 10-Bit LAICh .. 6.23
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i X FAST CMOS IDT29FCT52AT/BT/CT/DT
s dt OCTAL REGISTERED IDT29FCT2052AT/BT/CT
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:

* Common features:
— Low input and output leakage <1pA (max.)
— CMOS power levels
— True TTL input and output compatibility
—VOH = 3.3V (typ.)
— VoL = 0.3V (typ.)
— Meets or exceeds JEDEC standard 18 specifications
— Product available in Radiation Tolerant and Radiation
Enhanced versions
— Military product compliant to MIL-STD-883, Class B
and DESC listed (dual marked)
— Available in DIP, SOIC, SSOP, QSOP, CERPACK
and LCC packages
¢ Features for 29FCT52/29FCT53T:
— A, B, Cand D speed grades
— High drive outputs (-15mA IoH, 64mA loL)
— Power off disable outputs permit “live insertion”
* Features for 29FCT2052T:
— A, B and C speed grades
— Resistor outputs  (-15mA IoH, 12mA loL Com.)
(-12mA IoH, 12mA loL Mil.)
— Reduced system switching noise

The IDT29FCT52AT/BT/CT/DT and IDT29FCT53AT/BT/
CT are 8-bit registered transceivers built using an advanced
dual metal CMOS technology. Two 8-bit back-to-back regis-
ters store data flowing in both directions between two bidirec-
tional buses. Separate clock, clock enable and 3-state output
enable signals are provided for each register. Both A outputs
and B outputs are guaranteed to sink 64mA.

The IDT29FCT52AT/BT/CT/DTand IDT29FCT2052AT/BT/
CT are non-inverting options of the IDT29FCT53AT/BT/CT.

The IDT29FCT2052AT/BT/CT has balanced drive outputs

" 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
IDT29FCT2052T part is a plug-in replacement for
IDT29FCT52T part.

FUNCTIONAL BLOCK DIAGRAM(")

CPA -
CEA ] G OEB
Ao Do CECP Qo Bo
A1 D1 Q1 B1
A2 D2 Q2 B2
A3 D3 o @ B3
A4 D4 Reg. Q4 B4
As Ds Qs Bs
As Ds Qs Be
A7 D7 Q7 B7
Qo Do
Qi D1
Q2 D2
Q3 B D3
Q4 Reg. D4
Qs Ds
Qs De
Q7 CECP D7
NOTE: OFA + T | cPB
1. IDT29FCT52T/IDT29FCT2052T function is shown. IDT29FCT53T is CEB
the inverting option.
The IDT logo s a registered trademark of Integrated Device Technology, Inc. 2629 drw 01
MILITARY AND COMMERCIAL TEMPERATURE RANGES JUNE 1995
©1995 Integrated Device Technology, Inc. ' 6.1 DSC-4224/5
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IDT29FCT52AT/BT/CT/DT, IDT29FCT/2052AT/BT/CT, IDT29FCT53AT/BT/CT

FAST CMOS OCTAL REGISTERED TRANSCEIVERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

Q
Y INDEX m@&2S%<
B7 O 1 2013 Vee e,
Bs [] 2 2] Ay [ F9% imas
Bs [ 3 2217 As B4 [I5 1 25[] As
Ba [] 4 P24-1 217 As B3 EJS 24[] As
Bs g5 D2b1 2000 A4 B2 [17 23[] As
B O 6 S024-2 190 A [ ]
2 S024-7* 3 NC [Js L28-1 22[] NC
B1 0 7 s024-8* 180 A2 B1 [J9 21[] A2
‘Bo (s E28<(t-1 1710 A4 Bo [J10 20[] A4
OEB g 9 161 Ao OEB F]ﬁ 19[] Ao
CPA [ 10 151 OEA L 12 13 14 15 16 17 18
CEA [ 11 14 [ CPB HHHEHEHHE D 4
GND [ 12 137 CEB 5153 gia Elﬁ
2629 drw 02 Ol 6 O 0|0 2629 drw 03
DIP/SOIC/SSOP/QSOP/CERPACK LCcC
TOP VIEW TOP VIEW
* For 29FCT52/29FCT2052AT/BT/CT only
PIN DESCRIPTION
Name 1/0 Description
Ao-7 l{e] Eight bidirectional lines carrying the A Register inputs or B Register outputs.
Bo-7 /0 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.
C | Clock Enable forthe A Register. When CEA is LOW, data is entered into the 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 Enable forthe B Register. When CEB is LOW, data is entered into 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 tbl 01
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IDT29FCT52AT/BT/CT/DT, IDT29FCT/2052AT/BT/CT, IDT29FCT53AT/BT/CT

FAST CMOS OCTAL REGISTERED TRANSCEIVERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

REGISTER FUNCTION TABLE™" OUTPUT CONTROL("
(Applies to A or B Register) Internal Y-Outputs
Inputs __| [Internal OF Q 522052 | 53 Function
D CP CE Q Function -
X X o] NG Hold Data H X z V4 Disable Outputs
L T L L Load Data L L L H Enable Outputs
H T L H L H H L
NOTE 2629102  NOTE: 2629 bl 03
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 Z = High Impedance
T = LOW-to-HIGH Transition
ABSOLUTE MAXIMUM RATINGS!" CAPACITANCE (Ta = +25°C, = 1.0MHz)
Symbol Rating Commercial Military | Unit Symbol Parameter(1) Conditions | Typ. | Max. | Unit
VTERM(2)| Terminal Voltage | —0.5t0 +7.0 | -0.5t0 +7.0 | V CIN Input VIN =0V 6 10 | pF
with Respect to Capacitance
GND Cout | Output Vour=ov | 8 | 12 | oF
VTERM(3) Terminal Voltage -0.5t0 -0.5to \ Capacitance
with Respect to vece +0.5 Vce +0.5 NOTE: 2640 Ink 05
GND 1. This parameter is measured at characterization but not tested.
TA Operating 0to +70 -55t0 +125 | °C
Temperature
TelAS Temperature -55t0 +125 | -65t0 +135 | °C
Under Bias
TsTG Storage -55t0 +125 | -65to +150 | °C
Temperature
PT Power Dissipation 0.5 0.5 W
lout DC Output —60to +120 | -60 to +120 | mA
Current
NOTES: 2529 Ink 04

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other condi-
tions above those indicated in the operational sections of this specifica-
tion 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
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IDT29FCT52AT/BT/CT/DT, IDT29FCT/2052AT/BT/CT, IDT29FCT53AT/BT/CT
FAST CMOS OCTAL REGISTERED 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, VccC = 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(®) Ve = Max. Vi=27V — — +1 HA
lio Input LOW Current(®) Vi= 05V — — +1
lozH High Impedance Output Current Vce = Max. Vo=2.7V — - +1 HA
lozL (3-State Output pins)“) Vo=0.5V — — +1
I Input HIGH Current® Vee = Max., Vi = Vee (Max.) — — +1 HA
VIK Clamp Diode Voltage Vee = Min,, IIN =-18mA —_ -07 | -1.2 \
VH Input Hysteresis — — 200 —_ mV
Icc Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 0.01 1 mA

26291b106
OUTPUT DRIVE CHARACTERISTICS FOR 29FCT52T/29FCT53T
Symbol Parameter Test Conditions(!) Min. | Typ{®| Max. | Unit
VoH Output HIGH Voltage Vee = Min. loH = -6mA MIL. 2.4 3.3 — Vv
VIN = VIH or ViL 1oH=-8mA COM'L.
loH = -12mA MIL. 2.0 3.0 — \
loH=-15mA COM'L.
Vou Output LOW Voltage Vce = Min. loL=48mA MIL. — 0.3 0.55 \
VIN = VIH or VIL loL= 64mA COM'L.
los Short Circuit Current Vee = Max., Vo = GND®) 60 | —120 | —225| mA
|oFF Input/Output Power Off Leakage®)| Vcc =0V, VIN or Vo < 4.5V — — +1 pA
262910107
OUTPUT DRIVE CHARACTERISTICS FOR 29FCT2052T

Symbol Parameter Test Conditions(!) Min. | Typ.®| Max.| Unit
lobL Output LOW Current Vee =5V, VIN = Vi or ViL, VouT= 1.5V 16 48 — mA
loDH Output HIGH Current Vce =5V, VIN = ViH or ViL, VouT= 1.5V -16 | -48 — mA
VoH Output HIGH Voltage Vee = Min. loH = -12mA MIL. 24 3.3 — Vv

VIN = ViHor ViL loH=-15mA COM'L.
VoL Output LOW Voltage Vce = Min. loL=12mA — 0.3 0.50 Vv
VIN = ViH or ViIL
NOTES: 262910108

. 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.

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

. The test limit for this parameter is +51A at TA = ~55°C.

. This parameter is guaranteed but not tested.

A WN =
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IDT29FCT52AT/BT/CT/DT, IDT29FCT/2052AT/BT/CT, IDT29FCT53AT/BT/CT

FAST CMOS OCTAL REGISTERED TRANSCEIVERS

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 2.0 mA
TTL Inputs HIGH VIN = 3.4V6E)
lcco Dynamic Power Supply Current® | Vcc = Max. VIN = Vce | FCTxxxT — | 015 | 0.25 | mA/
Outputs Open VIN = GND MHz
OEA or OEs = GND
One Input Toggling FCT2xxxT | — 0.06 | 0.12
50% Duty Cycle
Ic Total Power Supply Current(®) Vee = Max. VIN = Vo | FCTxxxT —_ 1.5 35 mA
Outputs Open VIN = GND
fcp = 10MHz FCT2xxxT | — 0.6 2.2
50% Duty Cycle
OEn or OEs = GND VIN=3.4V | FCTxxxT | — 20 | 55
One Bit Toggling VIN = GND | FCT2xxxT 1.1 4.2
at fi = 5SMHz
50% Duty Cycle
vee = Max. Vin=Vce | FCTxxxT | — | 3.8 | 7.30
Outputs Open VIN = GND
fcp = 10MHz FCT2xxxT | — 1.5 | 400
50% Duty Cycle
OEA or OEs = GND VIN=3.4V | FCTxxxT | — 6.0 |16.3)
Eight Bits Toggling VIN = GND | FCT2xxxT —_ 3.8 [13.00
at fi = 2.5MHz
50% Duty Cycle
NOTES: 2629tb109
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 = lQUIESCENT + lINPUTS + IDYNAMIG
Ic = Icc + Alcc DHNT + Iccp (fcp/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
Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
Ni = Number of Inputs at fi
All currents are in milliamps and all frequencies are in megahertz.
6.1 5



IDT29FCT52AT/BT/CT/DT, IDT29FCT/2052AT/BT/CT, IDT29FCT53AT/BT/CT
FAST CMOS OCTAL REGISTERED TRANSCEIVERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE
29FCT52AT/53AT 29FCT52BT/53BT
29FCT2052AT 29FCT2052BT
Com'l. Mil. Com'l. Mil.
Symbol Parameter Condition(! Min.?| Max. | Min.®| Max. | Min.®)| Max. | Min.®®| Max. | Unit
tPLH Propagation Delay CL = 50pF
oL CPA, CPB to An, Bn AL = 500Q 2.0 10.0 2.0 11.0 2.0 7.5 2.0 8.0 ns
tPzH Output Enable Time
toat BEA or OEB to An, Bn 1.5 10.5 15 13.0 1.5 8.0 15 8.5 ns
tPHZ Output Disable Time
Lz OEA or OEB to An, Bn 1.5 10.0 1.5 10.0 1.5 75 1.5 8.0 ns
tsu Set-up Time, HIGH or LOW
An. Bn to CPA, CPB 25 — 2.5 — 25 — 25 — ns
tH Hold Time, HIGH or LOW
An. Bn to CPA, CPB 2.0 — 2.0 — 15 — 1.5 — ns
tsu Set-up Time, HIGH or LOW
CEA, OEB to GPA, CPB 3.0 — 3.0 — 3.0 — 3.0 — ns
tH Hold Time, HIGH or LOW
CEA, CEB to CPA, CPB 2.0 — 2.0 — 2.0 — 2.0 — ns
w Clock Pulse Width HIGH or
LOW® 3.0 — 3.0 — 3.0 — 3.0 — ns
2629 tbl 10
29FCT52CT/53CT
29FCT2052CT 29FCT52DT
Com'l. Mil. Com'l. Mil.
Symbol Parameter Condition(!) Min.(®| Max. | Min.®| Max. | Min.®®| Max. | Min.®| Max. | Unit
tPLH Propagation Delay CL = 50pF _
tPHL___| CPA,CPB to An, Bn AL = 5000 20 | &8 1 20 ) 78 1 20 | 45 | — ns
tPzH Output Enable Time
P71 OEA or OEB to An, Bn 1.5 7.0 1.5 8.0 15 5.6 ns
tPHZ Output Disable Time '
tPLZ OFA or OEB to An, Bn 1.5 6.5 15 7.5 1.5 4.3 —_— —_ ns
tsu Set-up Time, HIGH or LOW _ . _
An, Bn to CPA, CPB 25 25 15 ns
tH Hold Time, HIGH or LOW
An, Bn to CPA, CPB [ e R M ns
tsu Set-up Time, HIGH or LOW
CEA, CEB to CPA, CPB 8o — 80 =20 == -
tH Hold Time, HIGH or LOW
CEA, CEB to CPA, CPB ol R M R e "
tw Clock Pulse Width HIGH or
Low® 3.0 — 3.0 — 3.0 — — — | ns
NOTES: 2629 tbl 11
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.
6.1 6




IDT29FCT52AT/BT/CT/DT, IDT29FCT/2052AT/BT/CT, IDT29FCTS3AT/BT/CT

FAST CMOS OCTAL REGISTERED TRANSCEIVERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

\e

I

D.U.T.

Oo—e 7.0V

500Q

ViN
Pulse
Generator

500Q

2629 drw 03

SET-UP, HOLD AND RELEASE TIMES

DATA § - 3V
tsy——t-——ty ov
TIMING - 3V
INPUT XK— — 15V
ASYNCHRONOUS CONTROL ) v
PRESET REM — 3V
CLEAR e 1.5V
ETC. - oV
SYNCHRONOUS CONTROL ) av
PRESET XEC“ < XXX“:
CLEAR tsU-a— - 2)\?\/
CLOCK ENABLE H
ETC. 2629 drw 04
PROPAGATION DELAY
3v
SAME PHASE 15V
INPUT TRANSITION ov
VOH
OUTPUT — 15V
VoL
3v
OPPOSITE PHASE 15V
INPUT TRANSITION o

2629 drw 06

SWITCH POSITION

Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS: 2629 Ink 12
CL= Load capacitance: includes jig and probe capacitance.

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

PULSE WIDTH

LOW-HIGH-LOW
PULSE

1.5V
tw
HIGH-LOW-HIGH 1.5V
PULSE
2629 drw 05
ENABLE DISABLE
—_ av
CONTROL e 15y
INPUT o
-
OUTPUT 3.5V
NORMALLY i«
LOW 0.3V voL
Y
OUTPUT  qwitcH oav Vo
NORMALLY LN
HIGH Al N ov

2629 drw 07
NOTES:
1. Diagram shown for input Control Enable-LOW and input Control Disable-
HIGH
2. Pulse Generator for All Pulses: Rate < 1.0MHz; tF < 2.5ns; tR < 2.5ns
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IDT29FCT52AT/BT/CT/DT, IDT29FCT/2052AT/BT/CT, IDT29FCT53AT/BT/CT

FAST CMOS OCTAL REGISTERED TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

XX 29FCT X XX XX X
Temp. Range Family  Device Type Package Process

Blank
B

gprmaou
O<O

Commercial
MIL-STD-883, Class B

Plastic DIP

CERDIP

CERPACK

Leadless Chip Carrier

Small Outline IC

Shrink Small Outline Package
Quarter-size Small Outline Package

Non-inverting Octal Registered Transceiver
Inverting Octal Registered Transceiver

High Drive
Balanced Drive

-55°C to +125°C
0°C to +70°C

2629 drw 08
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Integrated Device Technology, Inc.

A e MULTILEVEL
L PIPELINE REGISTERS

IDT29FCT520AT/BT/CT/DT
IDT29FCT521AT/BT/CT/DT

FEATURES:

¢ A, B, C and D speed grades
* Low input and output leakage <1pA (max.)
* CMOS power levels
* True TTL input and output compatibility

- VoH = 3.3V (typ.)

- VoL = 0.3V (typ.)
High drive outputs (-15mA IoH, 48mA IoL)
Meets or exceeds JEDEC standard 18 specifications
Product available in Radiation Tolerant and Radiation
Enhanced versions
Military product compliant to MIL-STD-883, Class B
and DESC listed (dual marked)
Available in DIP, SOIC, SSOP, QSOP, CERPACK and
LCC packages

DESCRIPTION:

The IDT29FCT520AT/BT/CT/DT and IDT29FCT521AT/
BT/CT/DT each contain four 8-bit positive edge-triggered
registers. These may be operated as a dual 2-level or as a
single 4-level pipeline. A single 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 (I = 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
instruction (I = 0). This transfer also causes the first level to
change. In either part =3 is for hold.

FUNCTIONAL BLOCK DIAGRAM

Do-D7
1
— |
MUX
—>
lo,h AN
REGISTER| " I
CONTROL |, | OCTAL REG. A1 OCTAL REG. B1
T \ T
CLK —1L-> ' v v
OCTAL REG. A2 OCTAL REG. B2
T
! |
S0,51 -2 MUX
OE
8
2619 drw 01
Yo-Y7
The IDT logo is areg of Device Technology, Inc.

MILITARY AND COMMERCIAL TEMPERATURE RANGES

APRIL 1994

©1995 Integrated Device Technology, Inc.

DSC-4215/4
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IDT29FCT520AT/BT/CT/DT, 521AT/BT/CT/DT
MULTILEVEL PIPELINE REGISTERS

‘MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

08 o .~
o] 1 / 21 vee INDEX 8-re22284
S N
h O e 2311 So 2321 128 27 2
Do[] s 221 S D1[1s “ 25[] Yo
Di(]as4 P24-1 217 Yo D2 [16 2401 Y1
D2lis (o 2P Y1 D3 [17 23] Y2
D36 gopa7 0 Yo NG f1e L2811 z2(] NC
Da[}7 s024-8 18[] Y3 D4 [19 21{] Y3
Ds[]s & 171 Ya Ds []10 20{] Y4
De[]o E241 4607 vs De [111 19[] Vs
D74 10 1517 Yg 12 13 14 15 16 17 18
LK [ 11 14 yr N DL D/
GND [ 12 13 [J OE o az Zl6>> 2619 drw 03
2619 drw 02
DIP/SOIC/SSOP/QSOP/CERPACK Lcc
*FCT520 only 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, 11 Instruction inputs. See Figure 1 and in- 1 1 A
struction Control Tables.
So, St Multiplexer select. Inputs either register A1, A2, zrowioz
B1 or B2 data to be available at the output port.
OE Output enable for 3-state output port.
Yn Register output port.
2619 tbf 01
DUAL 2-LEVEL SINGLE 4-LEVEL
[A1|[B1] [Ax]lexl [A1]|B1|
IDT29FCT520T ' | ' i
| Ao | | B2 | [ A | | B2 | IAz][Bz]
L
=2 I=1 1=0
[ A1 I [ B1 ] { A1 l I B1 I | A1 | I B1 I
IDT29FCT521T l l
| A | | B2 | [Az][Bz] [ A ||| B2 |
L
=2 I=1 1=0
NOTE:
1. =3 for hold. 2619 drw 04
Irw

Figure 1. Data Loading in 2-Level Operation
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IDT29FCT520AT/BT/CT/DT, 521AT/BT/CT/DT

MULTILEVEL PIPELINE REGISTERS

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
VTERM(2)| Terminal Voltage | —0.5t0 +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
VTERM( Terminal Voltage -0.5 to -0.5to \ Capacitance
glrt\lhDRespect to vee +0.5 vee +0.5 NOTE: 15T 08
1. This parameter is measured at characterization but not tested.
TA Operating 0to +70 —-55to +125 | °C
Temperature
TslAS Temperature -55t0 +125 | -65t0 +135 | °C
Under Bias
TstG Storage -55t0 +125 | -65t0 +150 | °C
Temperature
PT Power Dissipation 0.5 W
lout DC Output -60to +120 | -60to +120 | mA
Current
NOTES: 2619 Ink 03
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage to the device. This s a stress rating
only andfunctional operation of the device atthese 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 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 \
IIH Input HIGH Current® vee = Max. Vi=27V — — +1 YA
e Input LOW Current® Vee = Max. Vi=0.5V — — +1 uA
lozH High Impedance® Vee = Max. Vo =27V — — +1 uA
lozL Output Current Vo =0.5V — — +1
I Input HIGH Current®) Vee = Max., Vi = Vee (Max.) —_ —_ +1 pA
VIK Clamp Diode Voltage Vce = Min,, IN=-18mA — -0.7 -1.2 \
10s Short Circuit Current vee = Max.?), Vo = GND -60 | -120 | 225 | mA
VoH Output HIGH Voltage Vee = Min. loH =-6mA MIL. 24 3.3 — \
VIN = ViH or ViL IoH =-8mA COM'L.
loH =-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 VIiL loL = 48mA COM’L.
VH Input Hysteresis — — 200 — mV
lcc Quiescent Power Vce = Max. — 0.01 1 mA
Supply Current VIN = GND or Vce
NOTES: 2619 tbl 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.

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
4. The test limit for this parameter is +5pA at Ta = -55°C.
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IDT29FCT520AT/BT/CT/DT, 521AT/BT/CT/DT

MULTILEVEL PIPELINE REGISTERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(" Min. | Typ.? | Max. Unit
Alcc Quiescent Power Supply Vce = Max. — 0.5 2.0 mA
Current, TTL Inputs HIGH VIN = 3.4V®)
lcco Dynamic Power Supply Current® | Vcc = Max., Outputs Open | Vi = Vce — 0.15 0.25 mA/
OE = GND VIN = GND MHz
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current(® Vce = Max., Outputs Open | VIN=Vcc — 1.5 3.5 mA
fcp = 10MHz ViN= GND
50% Duty Cycle
OE = GND
One Bit Toggling VIN = 3.4V — 2.0 5.5
at fi= 5SMHz VIN = GND
50% Duty Cycle
Vce = Max., Outputs Open | VIN = Vce — 338 7.30)
fcp = 10MHz VIN = GND
50% Duty Cycle
OE = GND
Eight Bits Toggling VIN = 3.4V — 6.0 16.30)
at fi= 2.5MHz VIN = GND
50% Duty Cycle
NOTES: 2619 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.
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 + lccp (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 = 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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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(! Min.@| Max. | Min.?| Max. | Min.?] Max. | Min.®)| Max. | Unit
tPHL Propagation Delay CL = 50pF
tPLH CLK to Yn AL = 5000 2.0 14.0 2.0 16.0 2.0 75 2.0 8.0 ns
tHL | Propagation Delay 20 | 130 | 20 | 150 | 20 | 75 | 20 | 80 |ns
tPLH SoorSitoYn
tsu Set-up Time, HIGH or LOW
Dn to CLK 5.0 6.0 2.5 — 2.8 — ns
tH Hold Time, HIGH or LOW
Dn to CLK 2.0 — 2.0 —_ 2.0 — 2.0 — ns
tsu Set-up Time, HIGH or LOW
loor I1 to CLK 5.0 — 6.0 — 4.0 — 4.5 — ns
tH Hold Time, HIGH or LOW
loor 1 to CLK 2.0 — 2.0 — 2.0 — 2.0 — ns
tpHz | Output Disable Time 15 | 120 | 15 [ 130 ] 15 | 70 | 15 | 75 | ns
tPLZ
I:if Output Enable Time 15 | 150 | 1.5 | 160 | 15 | 75 | 15 | 80 | ns
tw Clock Pulse Width
HIGH or LOW 7.0 — 8.0 — 55 — 6.0 — ns
2619 tbl 07
FCT520CT/521CT FCT520D7/521DT
Com'l. Mil. Com'l. Mil.
Symbol Parameter Condition(!) Min.®| Max. | Min.®?| Max. | Min.®)| Max. | Min.(®| Max. | Unit
tPHL Propagation Delay CL = 50pF
tPLH CLK to Yn RL = 5000 2.0 6.0 2.0 7.0 2.0 52 ns
tPHL Propagation Delay . _
tPLH So or St to Yn 2.0 6.0 2.0 7.0 2.0 4.8 ns
tsu Set-up Time, HIGH or LOW
Dn to CLK 25 —_ 2.8 15 ns
tH Hold Time, HIGH or LOW
Dn to CLK 2.0 — 2.0 —_ 1.0 — — — ns
tsu Set-up Time, HIGH or LOW
loor I to CLK 4.0 —_ 45 _ 2.0 —_ — — ns
tH Hold Time, HIGH or LOW
loor 1 to CLK 2.0 2.0 1.0 ns
tPHZ Output Disable Time 15 6.0 15 6.0 15 4.8 _ _ ns
tPLZ
Pz | Output Enable Time 15 | 60 | 15 | 70 | 15 | 40 | — | — |ns
tPZL
tw Clock Pulse Width
HIGH or LOW® 556 | — |60 | — 30| — | — | — [ns
NOTES: 2619 tbl 08

1. See test circuit and waveforms.
2. Minimum units are guaranteed but not tested on Propagation Delays.
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IDT29FCT520AT/BT/CT/DT, 521AT/BT/CT/DT
MULTILEVEL PIPELINE REGISTERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

SWITCH POSITION

Test Switch
Vv
ce Oo—e 7.0V Open Drain
T 5000, Disable Low Closed
Enable Low
Vi
puse | o All Other Tests Open
Generator buT DEFINITIONS: 2619 1k 08
CL= Load capacitance: includes jig and probe capacitance.
500Q Rt= Termination resistance: should be equal to Zout of the Pulse
RT l Generator.
) ) ) 2619 drw 05
SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH
DATA ¥ - 3V
INPUT ﬁIXXZt 1.5V
- M ov LOW-HIGH-LOW
tsu 1.5V
TIMING - 3V PULSE :
INPUT K—t—— 1sv
ASYNCHRONOUS CONTROL e ov w
PRESET E" RE - 3V
CLEAR — 1.5V HIGH-LOW-HIGH
ETC. - oV PULSE 15V
SYNCHRONOUS CONTROL . av
PRESET XZ E 4 N xxx; 2619 drw 07
CLEAR tsu— t - :)'\?V "
CLOCK ENABLE H
ETC.
2619 drw 06
PROPAGATION DELAY ENABLE AND DISABLE TIMES
ENABLE DISABLE
3V —_ 3V
SAME PHASE /
INPUT TRANSITION 1.5V CONTROL — 15V
ov INPUT
ov
VoH |
OUTPUT — 15V OUTPUT 3.5V
VoL NORMALLY <N
LOW 0.3V vouL
OPPOSITE PHASE f\év
INPUT TRANSITION Jy OUTPUT  guiten o3y Vor
NORMALLY OPEN —(
2619 drw 08 HIGH L ov ov
2619 drw 09
NOTES:
1. Diagram shown for input Control Enable-LOW and input Control Disable-
HIGH

2. Pulse Generator for All Puises: Rate < 1.0MHz; tF < 2.5ns; tR < 2.5ns
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IDT29FCT520AT/BT/CT/DT, 521AT/BT/CT/DT

MULTILEVEL PIPELINE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES
ORDERING INFORMATION
XX 29FCT X XX X X
Temperature Family  Device Type Package Process
Range
Blank  Commercial
B MIL-STD-883, Class B

P Plastic DIP

D CERDIP

L Leadless Chip Carrier
SO Small Outline IC
PY
E
Q

Shrink Small Outline Package
CERPACK
Quarter-size Small Outline Package

520AT Multilevel Pipeline Register
521AT Multilevel Pipeline Register
520BT
521BT
520CT
521CT
520DT
521DT

Blank  High Drive
2 Balanced Drive

54 -55°C to +125°C
74 0°C to +70°C

2619 drw 10

6.2 7



FAST CMOS IDT54/74FCT138T/AT/CT

el 1-OF-8 DECODER
i WITH ENABLE
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
* Std., A and C speed grades The IDT54/74FCT138T/AT/CT are 1-of-8 decoders built
« Low input and output leakage <1uA (max.) using an advanced dual metal CMOS technology. The IDT54/
* CMOS power levels 74FCT138T/AT/CT accepts three binary weighted inputs (Ao,
« True TTL input and output compatibility A1, A2) and, when enabled, provides eight mutually exclusive
~ VOH = 3.3V (typ.) active LOW outputs (Oo0-O7). The IDT54/74FCT138T/AT/CT
- VoL = 0.3V (typ.) features three enable inputs, two active LOW (E\ E2)and one
* High drive outputs (-15mA IoH, 48mA loL) active HIGH (E3). All outputs will be HIGH unless E1 and E2 are
* Meets or exceeds JEDEC standard 18 specifications LOW and E3 is HIGH. This mulitiple enable function allows
* Product available in Radiation Tolerant and Radiation easy parallel expansion of the device to a 1-0f-32 (5 lines to
Enhanced versions 32 lines) decoder with just four IDT54/74FCT138T/AT/CT
* Military product compliant to MIL-STD-883, Class B devices and one inverter.

and DESC listed (dual marked)
Available in DIP, SOIC, QSOP, CERPACK and
LCC packages

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATIONS

———
Az Aj Ao E1 E2 Es Ao [ 6

L

Bo=

w

X

E16-1

o

g
a olol ol o ol

(=]

A2 pgq 18
{ A2 []
V 7 B [ so16-1 13
SO16-7 49
Es [
o7 ] 10
9
DIP/SOIC/QSOP/CERPACK
TOP VIEW

D161 14
B2 [
1
GND []
SZ Y 2570 drw 02

| . INDEX

O Ts Os Os Ts (o2} O Oo

2570 drw 01 NC

2570 drw 03

LCcC
TOP VIEW

The IDT logo is a regi of g Device Technology, Inc.

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1995

©1995 Integrated Device Technology, Inc. 6.3 DSC-4213/5
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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
B B2 Enable Inputs (Active LOW)
E3 Enable Input (Active HIGH)
0Oo-07 Outputs (Active LOW)
2570 tbl 01
FUNCTION TABLE
Inputs Outputs
E B2 Es Ao A1 A2 Oo O1 02 O3 04 Os 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 02
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 6 10 | pF
with Respect to Capacitance
GND, Cout | Output Vout = 0V 8 12 | pF
VTERM(3)| Terminal Voltage -0.5to -0.5to \" Capacitance
VGVIIt\lhDRespeCt to Vce +0.5 Vee +0.5 NOTE: prva—
. Thi i izati d.
TA Operating 010 470 5510 +125 | °C 1. This parameter is measured at characterization but not teste
Temperature
TBIAS Temperature -55t0 +125 | -65t0 +135 | °C
Under Bias
TsTG Storage ~55to0 +125 | —-65t0 +150 | °C
Temperature
PT Power Dissipation 0.5 0.5 w
lout DC Output —60to +120 | =60 to +120 | mA
Current
NOTES: 2570 Ink 03

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage 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 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.
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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 — —_ \
ViL Input LOW Level Guaranteed Logic LOW Level —_ — 0.8 \
I1H Input HIGH Current® Vee = Max. Vi=2.7V —- — +1 pA
e Input LOW Current(®) vce = Max. Vi=0.5V — — +1 uA
It Input HIGH Current® Vee = Max., Vi = Vee (Max.) — — +1 uA
VIK Clamp Diode Voltage Vce = Min,, IN=-18mA — -07 | -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 = VIH or ViL loH = —-8mA COM'L.
loH = —12mA MIL. 2.0 3.0 — \"
IoH = —15mA COM'L.
Vou Output LOW Voltage Vece = Min. loL = 32mA MIL. —_ 0.3 0.5 Vv
ViN = VIH or ViL loL = 48mA COM'L.
VH Input Hysteresis — — 200 — mV
lcc Quiescent Power Supply Current | Vcc = Max. — 0.01 1 mA
ViN= GND or Vcc
NOTES: 2570 tbl 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.

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

4. The test limit for this parameter is +511A at TA = -55°C.
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IDT54/74FCT138T/AT/CT
FAST CMOS 1-OF-8 DECODER-WITH ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(?) Min. [Typ.?| Max. | Unit

Alcc Quiescent Power Supply Current | Vcc = Max. — 0.5 2.0 mA
TTL Inputs HIGH VIN = 3.4V

lcco Dynamic Power Supply Current® | Vcec = Max. VIN = Ve — 015 | 0.3 mA/

Outputs Open VIN = GND MHz

One Bit Toggling
50% Duty Cycle

Ic Total Power Supply Current(®) Vcce = Max. VIN =Vce — 1.5 4.0 mA
Outputs Open ViN = GND
Toggle E1, E2 or E3
50% Duty Cycle VIN = 3.4V —_ 1.8 5.0
fo = 10MHz VIN = GND

One Input and

One Output Toggling
NOTES: 2570 tol 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

6

. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
. lc = |QUIESCENT + lINPUTS + IDYNAMIC

lc = lcc + Alce DHNT + Iccp (foNo)

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 Transition Pair (HLH or LHL)

fo = Output Frequency

No = Number of Outputs at fo

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

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT138T FCT138AT FCT138CT
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 15190|15|120|15|58|15]|78| 1551 [15]|6.0]| ns
tPHL | An to On RL = 500Q
tPLH | Propagation Delay 15190}15|125|{15}|159|15|80|15[{52|15]|6.1 | ns
teHL | E1 or E2to On
tPLH | Propagation Delay 15190|15|125|15]59|15|80|15(52[15]|6.1]| ns
tHL | E3to On

NOTES: 2570 tbl 07

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
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IDT54/74FCT138T/AT/CT

FAST CMOS 1-OF-8 DECODER-WITH ENABLE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vce
ViN
Pulse |
Generator DUT.

||[._

O—e 7.0V

500Q

500Q

2570 drw 04

SET-UP, HOLD AND RELEASE TIMES

DATA } - 3V
INPUT w WZX—_ 1oV
TIMING iy i g\\;
INPUT X— — 15V
ASYNCHRONOUS CONTROL . v
PRESET REM - 3V
CLEAR —] 1.5V
ETC. - ov
SYNCHRONOUS CONTROL ) v
PRESET } S XXX =
CLEAR tsu—={ 't > - B\?V
CLOCK ENABLE H
ETC 2570 drw 05
PROPAGATION DELAY
3v
SAME PHASE 15V
INPUT TRANSITION ov
VOH
OUTPUT — 15V
voL
OPPOSITE PHASE ?\év
INPUT TRANSITION o

2570 drw 07

SWITCH POSITION

Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS: 2570 tbl 08
CiL= Load capacitance: includes jig and probe capacitance.

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

PULSE WIDTH
LOW-HIGH-LOW
PULSE 1.5V
tw
HIGH-LOW-HIGH 1.5V
PULSE
2570 drw 06
ENABLE AND DISABLE TIMES
ENABLE DISABLE
S 3V
CONTROL — 1.5V
INPUT ov
|
OUTPUT 3.5V
NORMALLY
LOW 0.3V voL
Y _
OUTPUT  guwiTcH o3V VoH
NORMALLY  qpen (
! — ov ov
2570 drw 08
NOTES:
1. Diagram shown for input Control Enable-LOW and input Control Disable-
HIGH

2. Pulse Generator for All Pulses: Rate < 1.0MHz; tF < 2.5ns; tr < 2.5ns
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IDT54/74FCT138T/AT/CT
FAST CMOS 1-OF-8 DECODER-WITH ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT XX FCT X XXXX X X
Temp. Range Family Device Type Package Process

Blank Commercial
B MIL-STD-883, Class B
P Plastic DIP
D CERDIP
SO Small Outline IC
E CERPACK
L Leadless Chip Carrier
Q Quarter-size Small Outline Package
138T 1-0f-8 Decoder
138AT
138CT
Blank High Drive

|54 -55°C to +125°C
|74 0°C to +70°C

2570 drw 09
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Jdt

Integrated Device Technology, Inc.

FAST CMOS DUAL
1-OF-4 DECODER
- WITH ENABLE

IDT54/74FCT139T/AT/CT

FEATURES:

Std., A and C speed grades
Low input and output leakage <1pA (max.)
CMOS power levels
True TTL input and output compatibility
—VoH = 3.3V (typ.)
—~ VoL = 0.3V (typ.)
High drive outputs (-15mA IoH, 48mA IoL)
Meets or exceeds JEDEC standard 18 specifications
Product available in Radiation Tolerant and Radiation
Enhanced versions
Military product compliant to MIL-STD-883, Class B
and DESC listed (dual marked)
Available in DIP, SOIC, QSOP, CERPACK and
LCC packages

DESCRIPTION:

The IDT54/74FCT139T/AT/CT are dual 1-of-4 decoders
built using an advanced dual metal CMOS technology. These
devices have two independent decoders, each of which
accept two binary weighted inputs (Ao-A1) and provide four
mutually exclusive active LOW outputs (O0-O3). Each de-
coder has an active LOW enable (E). When E is HIGH, all
outputs are forced HIGH.

FUNCTIONAL BLOCK DIAGRAM

PIN CONFIGURATIONS

= [ S~————"" . ]
Ea Aca Ata Eb Aob  Atb Ea 1 16 [ Vee
: Aoca []2 161 156 ] Eb
\ / A1a []8  preq [T A
Oca []4 sO16-1 13 [] A
O1a []5 30;6'7 12 [ Oob
O 46 e I OW
\/ 03 []7 10 [] Oz
GND [] 8 9] O=
DIP/SOIC/QSOP/CERPACK 2566 drw 02
[l L] i TOP VIEW
INDEX
Ooa Ota Oz Osa O Ot Oz ‘Oap
2566 drw 01
Ala Aob
Ooa Atp
NC NC
O1a Oov

Omn

2566 drw 03

LCC
TOP VIEW
The IDT logo is a registered trademark of integrated Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1994
©1995 Integrated Device Technology, Inc. 6.4 DSC-4218/3
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IDT54/74FCT139T/AT/CT

FAST CMOS DUAL 1-OF-4 DECODER WITH ENABLE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS("

PIN DESCRIPTION

Symbol Rating Commercial Military | Unit Pin Names Description
VTERM(2)| Terminal Voltage | —0.5t0 +7.0 | -0.5t0 +7.0 | V Ao, A1 Address Inputs
glrtlhDRespect to E Enable Input (Active LOW)
VTERM®@)| Terminal Voltage | —0.5 to 05to | V O0-0s Outputs (Active LOW)
g',t\lhDResF’eCt to vVce +0.5 Vce +0.5 2566 thl 01
TA Operating 0to+70 |-55t0+125| °C | FUNCTION TABLE(
Temperature
TBIAS Temperature -55to +125 | -65t0 +135 | °C — Inputs = _o"'t puts —
Under Bias E Ao A1 Oo O1 02 O3
Tstc | Storage -B5to +125 | -65to +150 | °C H X X H H H H
Temperature L L L L H H H
PT Power Dissipation 0.5 0.5 W L H L H L H H
lout DC Output —60to +120 | -60to +120 | mA L L H H H L H
Current L H H H H H L
NOTES: 206810k 03  NOTE: 2566 tbl 02

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- . .
INGS may cause permanent damage to the device. Thisis astressrating 1+ ' = HIGH Voltage Level; L = LOW Voltage Level; X = Don't Care
only andfunctional operation of the device atthese or any other conditions

above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for

CAPACITANCE (Ta = +25°C, f = 1.0MHz)

extended periods may affec’tvreliability. No terminal voltage may exceed Symbol Parameter(1) Conditions | Typ. | Max. | unit
Vce by +0.5V unless otherwise noted.
2. Input and Vce terminals only. CIN Input VIN =0V 6 10 | pF
3. Outputs and I/O terminals only. Capacitance
Cout Output Vout = 0V 8 12 pF
Capacitance
NOTE: 2566 Ink 04
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, 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 \
IH Input HIGH Current(® Vec = Max. Vi=27V — — *1 uA
I Input LOW Current® Vce = Max. Vi=0.5V — — +1 HA
I Input HIGH Current® Vee = Max., Vi= Vce (Max.) — — +1 pA
VIK Clamp Diode Voltage Vce = Min., IN=-18mA —_ -07 | -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 —_ Vv
VIN = VIH or VIL loH = -8mA COM'L.
IoH = —12mA MIL. 2.0 3.0 — Vv
lod = —15mA COM'L.
VoL Output LOW Voltage Vce = 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. — 0.01 1 mA
VIN = GND or Vcc
NOTES: 2566 tbl 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.
4. The test limit for this parameter is +5uA at TA = -55°C.
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IDT54/74FCT139T/AT/CT
FAST CMOS DUAL 1-OF-4 DECODER WITH ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(") Min. |Typ®| Max. | Unit
Alcc Quiescent Power Supply Current | Vcc = Max. — 0.5 2.0 mA
TTL Inputs HIGH VIN = 3.4VE)
lcco Dynamic Power Supply Vce = Max. VIN = Vce - 0.15 0.3 mA/
Current® Outputs Open VIN = GND MHz
One Bit Toggling
50% Duty Cycle
Ic Total Power Supply Current(®) vce = Max. VIN =Vce —_ 15 4.0 mA
Outputs Open ViN = GND
fo=10MHz
50% Duty Cycle VIN =3.4V — 1.8 5.0
One Input and ViN = GND
One Output Toggling
vce = Max. VIN = Vce — 3.0 | 7.00
Outputs Open VIN = GND
fo = 10MHz
50% Duty Cycle VIN = 3.4V — 35 | 9.0®
One Input Toggling VIN = GND
on Each Decoder
Two Outputs Toggling

NOTES: 2566 tbl 06
. 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.
. |C = IQUIESCENT + lINPUTS + IDYNAMIC
Ic = Icc + Alcc DHNT + Icco (foNo)
lcc = Quiescent Current
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
Ilcco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fo = Output Frequency
No = Number of Outputs at fo
All currents are in milliamps and all frequencies are in megahertz.

[ S I NE AN

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT139T FCT139AT FCT139CT
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 15(90|15|120{15{59|15}78]15]50|15]62] ns
tPHL | Ao or A1to On RL = 500Q
trLH | Propagation Delay 15180(15}19.0|15]|55|15}|72|15]|48| 15|58} ns
tPHL__|Eto On
NOTES: 2566 tbl 07

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
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IDT54/74FCT139T/AT/CT
FAST CMOS DUAL 1-OF-4 DECODER WITH ENABLE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vee 0—e 7.0V
T 500Q
ViN
Pulse
Generator DUT.

500Q

2566 drw 04

SET-UP, HOLD AND RELEASE TIMES

SWITCH POSITION

Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS: 2566 Ink 08
CL= Load capacitance: includes jig and probe capacitance.

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

PULSE WIDTH

DATA -3V
INPUT — 18V
P M ov LOW-HIGH-LOW 15V
TIMING - 3V PULSE :
INPUT XK—F—— isv
ASYNCHRONOUS CONTROL e o tw
PRESET — 3V
CLEAR — — 15V HIGH-LOW-HIGH 1.5V
ETC. ov PULSE
SYNCHRONOUS CONTROL ) sy
PRESST XXF T XXX = e .
CLOCK ENABLE tsu=1 ov
ETC. 2556 drw 05
PROPAGATION DELAY ENABLE AND DISABLE TIMES
ENABLE DISABLE
3V — 3V
SAME PHASE Y/
INPUT TRANSITION 18V CONTROL V. 1.5V
ov INPUT ov
VOH tPLZ |t
OUTPUT — 1.5V OUTPUT f 3.5V
VoL NORMALLY ]
LOW 0.3V voL
3V PR
OPPOSITE PHASE
INPUT TRANSITION 1.5V X VoH
OUTPUT 0.3V
ov SWITCH _\
NORMALLY OPEN (
2566 drw 07 HIGH — ov oV
2566 drw 08
NOTES:
1. Diagram shown forinput Control Enable-LOW and input Control Disable-
HIGH
2. Pulse Generator for All Pulses: Rate < 1.0MHz; tF < 2.5ns; tr < 2.5ns
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IDT54/74FCT139T/AT/CT
FAST CMOS DUAL 1-OF-4 DECODER WITH ENABLE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT XX FCT X XXXX

X X

Temp. Range Family

Device Type

Package Process

Blank
B

mrnoDo
o]

139T
139AT

139CT

! Blank
| 54

|74

Commercial
MIL-STD-883, Class B

Plastic DIP

CERDIP

Small Outline IC

Leadless Chip Carrier

CERPACK

Quarter-size Small Outline Package

Dual 1-of-4 Decoder

High Drive

—55°C to +125°C
0°C to +70°C

2566 drw 09

6.4



FAST CMOS IDT54/74FCT151T/AT/CT

2t 8-INPUT MULTIPLEXER
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
* Std., A, and C speed grades The IDT54/74FCT151T/AT/CT are high-speed 8-input mul-
* Low input and output leakage <1pA (max.) tiplexers built using an advanced dual metal CMOS technol-
» CMOS power levels ogy. They select one bit of data from up to eight sources under
* True TTL input and output compatibility the control of three select inputs. Both assertion and negation
—VoH = 3.3V (typ.) outputs are provided.
-~ VoL = 0.3V (typ.) TheIDT54/74FCT151T/AT/CT has acommon Active-LOW
* High drive outputs (-15mA IoH, 48mA loL) enable (E) input. When Eis LOW, data from one of eight inputs
¢ Power off disable outputs permit “live insertion” is routed to the complementary outputs according to the 3-bit
* Meets or exceeds JEDEC standard 18 specifications code applied to the Select (So-S2) inputs. A common appli-
« Product available in Radiation Tolerant and Radiation cation of the ‘FCT151 is data routing from one of eight
Enhanced versions sources.

Military product compliant to MIL-STD-883, Class B
and DESC listed (dual marked)
¢ Available in DIP, SOIC, CERPACK and LCC packages

FUNCTIONAL BLOCK DIAGRAM

N\
17 J
N
le J
N
Is J
N z
14 J
) z
I3 J
N
I2 "
I J
~N
lo J
S2 St So E
2635 drw 01
The IDT logo is a regi of I Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1994

©1995 Integrated Device Technology, Inc. 6.5 DSC-4212/3
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IDT54/74FCT151T/AT/CT
FAST CMOS 8-INPUT MULTIPLEXER MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

INDEX
1 16 [] Vec
2 1571 14
3 14 ’___| I5
4 13[] ls
5 12117 NCJIZ]e6
6 11 [] So
7 10 [] St
8 9[] Se
DIP/SOIC/CERPACK
TOP VIEW 2635 drw 02 2635 drw 03
Lcc
TOP VIEW
ABSOLUTE MAXIMUM RATINGS!" PIN DESCRIPTION
Symbol Rating Commercial Military | Unit Pin Names Description
VTERM(2)| Terminal Voltage | -0.5t0 +7.0 | ~0.5t0 +7.0 | V lo-17 Data Inputs
with Respect to
GND So - S2 Selects Inputs
VTERM(3)| Terminal Voltage -05t0 -0.5t0 \Y E Enable Input (Active LOW)
gllt\'hDRespect to | Vcc+05 Vce +0.5 z Data Output
TA Operating Oto+70 | -56t0+125| °C | LZ Inverted Data Output
Temperature 263510103
TBIAS Temperature —55to +125 | -65to +135 | °C )
Under Bias FUNCTION TABLE
TstG Storage -55to +125 | —-65to +150 | °C Inputs Outputs
Temperature p =
S2 1 So E Y4 Z
PT Power Dissipation 0.5 0.5 w s
X X X H L H
lout DC Output —60to +120 | =60 to +120 | mA L L L L o To
Current L L H L I Tt
NOTES: 2635 Ink 01 L H L L I T
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- <
INGS may cause permanent damage to the device. This is a stress rating L H H L I3 13
only and functional operation of the device atthese or any other conditions H L L L la la
above those indicated in the operational sections of this specification is H L H L 15 15
not implied. Exposure to absolute maximum rating conditions for H H L L I6 is
extended periods may affect reliability. No terminal voltage may exceed -
Vce by +0.5V unless otherwise noted. H H H L I7 17
2. Input and Vcc terminals only. NOTE: 2635 tbl 04
3. Outputs and I/O terminals only. 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 6 10 pF
Capacitance
Cout | Output Vout = 0V 8 12 | pF
Capacitance
NOTE: 2635 ink 02

1. This parameter is measured at characterization but not tested.
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IDT54/74FCT151T/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 \
liH Input HIGH Current(¥ - | Vec =Max. Vi=2.7V — — +1 pA
o Input LOW Current®) Ve = Max. Vi= 05V — —_— #1 HA
lozH High Impedance Output Current®| Vcc = Max. Vo=27V — — +1 pA
lozL Vo = 0.5V — — +1
li Input HIGH Current(® Vce = Max., Vi = Vee (Max.) — —_ 20 HA
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 Vcc=Min. loH = —-6mA MIL. 2.4 3.3 — \

) VIN = VIH or ViL loH = -8mA COM'L.
lIoH = —12mA MIL. 2.0 3.0 — v
loH =-15mA COM'L.
VoL Output LOW Voltage Vce = Min. loL = 32mA MIL. — 03 0.5 \
VIN=VIHor VIL loL = 48mA COM'L.
VH Input Hysteresis — —_ 200 — mV
lcc Quiescent Power Supply Current | Vcc = Max. — 0.01 1 mA
VIN = GND or Vcc
NOTES: 2635 tbl 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.

4. The test limit for this parameter is £5uA at Ta = -55°C.
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IDT54/74FCT151T/AT/CT
FAST CMOS 8-INPUT MULTIPLEXER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(!) Min. |Typ.?| Max. | Unit
QuiescentPower Supply Current | Vcc = Max.
Alcc —
TTL Inputs HIGH ViN = 3.4V0) 0.5 ] 20 | mA
Iccp Dynamic Power Supply Current® | Vcc = Max. VIN = Vce — | 015 | 025 | mA/
Outputs Open VIN = GND MHz
Eor OE = GND

One Bit Toggling
50% Duty Cycle

Ic Total Power Supply Current(®) vce = Max. VIN = Vce — 3.2 6.5 mA
Outputs Open VIN = GND
fi = 10MHz
50% Duty Cycle VIN =3.4V — 3.5 75
Eor OE= GND VIN = GND
One Input Toggling
NOTES: 2635 bl 06

. 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 = |QUIESCENT + lINPUTS + IDYNAMIC

Ic = lcc + Alcc DHNT + Iccp (fepr2 + fiNo)

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

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

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

fi = Input Frequency

No = Number of Inputs at fi

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

oA WN =

SWITCHING CHARACTERISTICS OVER OPERATING RANGE
IDT54/74FCT151T | IDT54/74FCT151AT | IDT54/74FCT151CT

Com'l. Mil. Com'l. Mil. Com'l. Mil.
Symbol Parameter Condition(1) Min.2| max. | min@| max. | Min®| max. | Min.®| max. |Min.?| Max. {min.®| max. | Unit
tPL | Propagation Delay CL=50pF | 15|00 15|100]15|66|15|74]|15]|56]|15]62] ns
tPHL [SNto Z RL = 500Q

tPLH | Propagation Delay
tPHL |SNto Z
tPLH | Propagation Delay

15105/ 15|115115168|15|76| 15|58 |15]|65| ns

156170|15|75|15|56|15]|63|15|48|15|54] ns

tpHL |EtoZ
tPLH | Propagation Delay 15|95]|15|110|15|58|15|66]|15|50]|15]|57]| ns
tPHL |Eto Z

tPLH | Propagation Delay
tPHL |INto Z
tPLH | Propagation Delay
tPHL JINto Z
NOTES: 2635 thl 07

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.

1516515175115 52|15|58|15|44|15|49 | ns

1561751519015 |55|15]|61 15|47 |15]|52]| ns
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IDT54/74FCT151T/AT/CT
FAST CMOS 8-INPUT MULTIPLEXER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

SWITCH POSITION

Vee O0—e 7.0V Test Switch

T Open Drain
500Q Disable Low Closed

VIN Enable Low
couse D.UT. All Other Tests Open

DEFINITIONS: 2635 Ink 08
500Q CiL= Load capacitance: includes jig and probe capacitance.
RT Rt = Termination resistance: should be equal to Zour of the Pulse
Generator.
T ) 2635 drw 04

SET-UP, HOLD AND RELEASE TIMES

XX;E”WXX:
tou—1 tH -

TIMING -
INPUT )(‘—‘_’—__

ASYNCHRONOUS CONTROL .
PRESET )E" REM -

CLEAR
SYNCHRONOUS CONTROL .

ETC.
PRESET b AN =
RESET XX " T XXXX ~
CLOCK ENABLE H
ETC.

DATA
INPUT

2635 drw 05

PROPAGATION DELAY

SAME PHASE
INPUT TRANSITION

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

2635 drw 07

PULSE WIDTH
3V
1.5V
ov LOW-HIGH-LOW
av PULSE 1.5V
1.5V
ov tw
3V
1.5V HIGH-LOW-HIGH 1.5V
ov PULSE
3V
15V 2635 drw 06
ov
ENABLE AND DISABLE TIMES
ENABLE DISABLE
/S 3V
CONTROL / — 1.5V
INPUT 40
17 ov
tPLZ |
QUTPUT 3.5V
NORMAI(_)LV\‘(I v
L i 0.3 VoL
<o A
OUTPUT  quieh o5y Vor
NORMALLY  ~peN _i
HIGH L ov ov
2635 drw 08
NOTES:
1. Diagram shown for input Control Enable-LOW and input Control Disable-
HIGH

2. Pulse Generator for All Pulses: Rate < 1.0MHz; tF < 2.5ns; tR < 2.5ns
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IDT54/74FCT151T/AT/CT
FAST CMOS 8-INPUT MULTIPLEXER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT XX FCT X

XXXX X X

Temp. Range Family

Device Type Package Process

151T
151AT
151CT

Commerecial
MIL-STD-883, Class B

Plastic DIP

CERDIP

Small Outline IC
Leadless Chip Carrier
CERPACK

8-Input Multiplexer

High Drive

-55°C to +125°C
0°C to +70°C

2635 drw 09
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FAST CMOS

IDT54/74FCT157T/AT/CT/DT

i A QUAD 2-INPUT IDT54/74FCT257T/AT/CT/DT
3 MULTIPLEXER
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:

* Std., A, C and D speed grades
* Low input and output leakage <1pA (max.)
* CMOS power levels
e True TTL input and output compatibility

— VoH = 3.3V (typ.)

- VoL = 0.3V (typ.)
High drive outputs (-15mA loH, 48mA IoL)
Power off disable outputs permit “live insertion”
Meets or exceeds JEDEC standard 18 specifications
Product available in Radiation Tolerant and Radiation
Enhanced versions
Military product compliant to MIL-STD-883, Class B
and DESC listed (dual marked)
Available in DIP, SOIC, QSOP, CERPACK and LCC
packages

ThelDT54/74FCT157T/AT/CT/DT and IDT54/74FCT257T/
AT/CT/DT are high-speed quad 2-input multiplexers built
using an advanced 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/DT has a common, active-
LOW, enable input. When the enable input is not active, all
fouroutputs are held 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/DT has a common Output
Enable (OE) input. When OE is HIGH, all outputs are switched
to a high-impedance state allowing the outputs to interface
directly with bus-oriented systems.

FUNCTIONAL BLOCK DIAGRAM

PIN CONFIGURATIONS

N\
s s+ 161 Veco
D: _D loa O 2 15 1 E or OE*
______ e ga P81 44 o
157 Oni {-- N za 04 gote-1, B e
"WE "OD“ | . log Oj5 SO16-7 121 Zc
______ - 1 3 other multiplexers e O s & 1 [ lop
: : 07 E®1 00 10
B -ID : : | o070 GND [} 8 91 Zo
l0B —loD |l Jl r 2537 drw 02
T 11 i DIP/SOIC/QSOP/CERPACK
1 4 1 TOP VIEW
HA —— | 7a
'L —J )T Iy
toa == ! : INDEX g, 98 05
S g 20 Z3w
257 Only {—E—OD : PR
b — 2537 drw 01 |Z1': :3% :?2
NC 16 [] NC
loB 15 []1Zc
118 14 [1 lop
9 10 11 1213
[onn I mun BN e B e B |
SEENE
O 2537 drw 03
Lcc
TOP VIEW
* Efor FCT157, OE for FCT257.
The IDT logo is a regi of Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1994

©1995 Integrated Device Technology, Inc.
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IDT54/74FCT16646T/AT/CT/ET, 162646 T/AT/CT/ET
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(1) Min. {Typ.2| Max. | Unit
Alcc Quiescent Power Supply Current | Vcc = Max. — 0.5 15 mA
TTL Inputs HIGH VIN = 3.4V(3)
lccp Dynamic Power Supply Current(®) | Vcc = Max. VIN = Vce —_ 75 120 nA/
Outputs Open VIN = GND MHz
xDIR = xOE= GND
One Input Toggling
50% Duty Cycle
Ilc Total Power Supply Current(6) vece = Max. VIN = Vce — 0.8 1.7 mA
Outputs Open VIN = GND
fcp = 10MHz (xCLKBA)
50% Duty Cycle
xDIR = xOE = GND VIN =3.4V - 1.3 | 32
One Bit Toggling VIN =GND
fi = 5SMHz
50% Duty Cycle
vce = Max. VIN = Vce — 38 | 6.5
Outputs Open VIN = GND
fcp = 10MHz (xCLKBA)
50% Duty Cycle
xDIR = xOE = GND VIN = 3.4V — | 83 |20.006
Sixteen Bits Toggling VIN = GND
fi = 2.56MHz
50% Duty Cycle
NOTES: 25401 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 VVcc 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 = lcc + Alcc DHNT + lcco (fcPNcp/2 + fiNi)
Icc = 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
Icco = 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 6




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

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16646AT/162646AT

FCT16646T/162646T
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 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns
tPHL_| Bus to Bus RL = 500Q
tpzH | Output Enable Time 2.0 14.0 2.0 15.0 2.0 9.8 2.0 10.5 ns
tezL | xDIR or xXOE_to Bus
tpHz | Output Disable Time 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns
trLz | xDIR or xOE to Bus
teLH | Propagation Delay 2.0 9.0 2.0 10.0 2.0 6.3 2.0 7.0 ns
tPHL | Clock to Bus
tPLH | Propagation Delay 2.0 11.0 2.0 12.0 2.0 7.7 2.0 8.4 ns
tPHL | xSBA or xSAB to Bus
tsu | Set-up Time HIGH or 4.0 —_ 4.5 — 2.0 — 2.0 — ns

LOW Bus to Clock
tH Hold Time HIGH or 2.0 — 2.0 _ 15 _ 15 — ns
LOW Bus to Clock
tw | Clock Pulse Width 6.0 — 6.0 — 5.0 — 5.0 — ns
HIGH or LOW
tsk(o) | Output Skew(® — 0.5 — 0.5 — 0.5 — 0.5 ns
2540 tbl 09
FCT16646CT/162646CT FCT16646ET/162646ET
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(" Min.@ [ Max. | Min® | Max. | Min® | Max. | Min® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 1.5 5.4 1.5 6.0 15 3.8 — — ns
tPHL | Bus to Bus RL = 500Q
tpzH | Output Enable Time 1.5 7.8 15 8.9 1.5 4.8 — — ns
trzL | xDIR or xOE to Bus
tpHz | Output Disable Time 1.5 6.3 1.5 7.7 15 4.0 — — ns
teLz | xDIR or xXOE to Bus
tPLH | Propagation Delay 1.5 5.7 15 6.3 1.5 3.8 — — ns
tPHL | Clock to Bus
tPLH | Propagation Delay 1.5 6.2 15 7.0 15 4.2 — — ns
tPHL | xSBA or xSAB to Bus
tsu | Set-up Time HIGH or 2.0 — 2.0 — 2.0 — — — ns

LOW Bus to Clock
tH Hold Time HIGH or 1.5 — 15 — 0.0 — — — ns
LOW Bus to Clock
tw | Clock Pulse Width 5.0 — 5.0 — [ 30® | — — — | ns
HIGH or LOW
tsk(o) | Output Skew® — 0.5 — 0.5 — 0.5 — — ns
NOTES: 2540 th110
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.
4. This limit is guaranteed but not tested.
5.13 7



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

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vee O0—e 7.0V
T 500Q
VIN
Pulse
Generator DUT.

500Q

2556 drw 05

SET-UP, HOLD AND RELEASE TIMES

INPUT — 15V
tsy =1 tH ov

TIMING - 3V
INPUT X——— isv
ASYNCHRONOUS CONTROL ¢ ov
PRESET REM - 3V
CLEAR —— 15V
ETC. - oV
SYNCHRONOUS CONTROL ) av
PRESET ZZK—’ S XXX =
CLEAR tsu 1 - 2)\?V
CLOCK ENABLE H
ETC.

2556 drw 06

PROPAGATION DELAY

3V

SAME PHASE 1.5V

INPUT TRANSITION |

ov
VoH

OUTPUT — 15V
Vou

OPPOSITE PHASE ?‘gv
INPUT TRANSITION O.V

2556 drw 08

SWITCH POSITION

Test Switch
Open Drain

Disable Low Closed
Enable Low

All Other Tests Open

DEFINITIONS: 2556 Ink 10

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 1.8V
w
HIGH-LOW-HIGH 1.5V
PULSE
2556 drw 07
ENABLE AND DISABLE TIMES
ENABLE DISABLE
J— 3V
CONTROL — 15V
INPUT (¢ / ov
I tPLz
OUTPUT 35V
NORMALLY
LOW 0.3V VoL
_Y
OUTPUT  svitcH o V¥
NORMALLY OPEN —(
HIGH AR ov
2556 drw 09

NOTES:

1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0MHz; tF < 2.5ns; tr < 2.5ns




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

ORDERING INFORMATION

IDT XX FCT  xxXXX X X
Temperature Device Type  Package Process
Range

Blank Commercial
MIL-STD-883, Class B

PV Shrink Small Outline Package (SO56-1)
PA Thin Shrink Small Outline Package (SO56-2)
E CERPACK (E56-1)
16646T Non-Inverting 16-Bit Transceiver/Register
16646AT
16646CT
16646ET
| 162646T
162646AT
162646CT
162646ET
| 54 —55°C to +125°C
| 74 —40°C to +85°C

2540 drw 14
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Integrated Device Technology, Inc.

REGISTERS

FAST CMOS 16-BIT BUS
TRANSCEIVER/

IDT54/74FCT16652T/AT/CT/ET
IDT54/74FCT162652T/AT/CT/ET

FEATURES:

* Common features:
- 0.5 MICRON CMOS Technology
— High-speed, low-power CMOS replacement for
ABT functions
— Typical tsk(o) (Output Skew) < 250ps
— Low input and output leakage <1pA (max.)
— ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
— 25 mil Center SSOP and Cerpack Packages and
19.6 mil pitch TSSOP Package
— Extended commercial range of -40°C to +85°C
- Vcc =5V £10%
¢ Features for FCT16652T/AT/CT/ET:
— High drive outputs (-32mA IoH, 64mA loL)
— Power off disable outputs permit “live insertion”
— Typical VoLp (Output Ground Bounce) < 1.0V at
Vce =5V, TA=25°C
¢ Features for FCT162652T/AT/CT/ET:
— 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 FCT16652T/AT/CT/ET and FCT162652T/AT/CT/ET
16-bit registered transceivers are built using advanced dual
metal CMOS technology. These high-speed, low-power de-

vices are organized as two independent 8-bit bus transceivers
with 3-state D-type registers. For example, the xOEAB and
XOEBA signals control the transceiver functions.

The 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 appro-
priate clock pins (xCLKAB or xCLKBA), regardless' of the
select or enable control pins. Flow-through organization of
signal pins simplifies layout. All inputs are designed with
hysteresis for improved noise margin.

The FCT16652T/AT/CT/ET 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 FCT162652T/AT/CT/ET 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
FCT162652T/AT/CT/ET are plug-in replacements for the
FCT16652T/AT/CT/ET and ABT16652 for on-board bus inter-
face applications.

FUNCTIONAL BLOCK DIAGRAM

10EAB— > 20EAB—>
10EBA——< > 20EBA__>
1CLKBA > 2GLKBA >o
1SBA {><T<D— 2SBA I>0—E<{>—‘
1CLKAB 2CLKAB
1SAB ~———l><»~[d{>— 2SAB ——{>o—t<{>ﬂ
B REG B REG
e < o e "
C Clo—
| 1 % -}
A1 AREG H-1B1 2At AREG 281
— D | 4 D 4
c 0 dlde P> ey
L > =) > [
' Y " ' oy "
- J AN J
" ~"
TO 7 OTHER CHANNELS 2549 drw 01 TO 7 OTHER CHANNELS 2549 drw 02
The IDT iogo is a regi of Device Te Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES JULY 1995

©1995 Integrated Device Technology, Inc.
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IDT54/74FCT16652T/AT/CT/ET, 162652T/AT/CT/ET
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
10EAB[ ]| 1 N [—110EBA
1CLKAB[ | 2 55 [ ] 1CLKBA
1SAB[] 3 54 []18BA
GND[ ] 4 53 ] GND
1A 5 52 ]1B1
1A2[] 6 51 [ ]1B2
Vee[ ] 7 50 [ ]Vce
1A3[ ] 8 49 [ ]1Bs
A4 19 48 [ ]1Ba
1As[_| 10 47 []1Bs
GND[ | 11 46 [ ] GND
1A | 12 45 [ ]1Bs
1A7T[ ] 13 44 C] 1B7
1A8 14 S0O56-1 43 1Bs
2A1E 15 202 4 g 2B1
2A2[ ] 16 41 JeB2
2A3[ | 17 40 [ ]2Bs
GND[ ] 18 39 []GND
2A4| 19 38 [ |2B4
2As[| 20 37 ]2Bs
2Rs[ | 21 36 | |2Be
Vee[ ] 22 35| ] Vce
2A7[ | 23 34 [ 1287
2As[ | 24 33 ]2Bs
GND[ ] 25 32 []GND
2SAB[ | 26 31 [ ] 28BA
2CLKAB[ | 27 30 [ ] 2CLKBA
20EAB[ | 28 29 [} ,0EBA
2549 drw 03
TSSOP
TOP VIEW

IOEABC——— 771 1 s6[ " 110EBA
1ICLKBC_—————— 12 55— ] 4CLKBA
S SABC——— 13 54 T 11SBA
GNDC————————14 53 ———————1GND
17— (-7} e——— ) -
[7.V) EE——— -} [ [ S —— 1 - )
Vee /17 [0 P——— /o
7Y} e—— P1-] —— - ¢
L7 VY e— -] 48— 14Ba
1AsC——————1 10 FY | e— =
GNDL————————1 14 VY] E— |\
7.V} — P PT] ——
A7 13 44T 4By
[7.Y:] n— R =771 T < B S— -7
PV — 11 P'0 ) e—— -
Y.V} —— | ;] P3N —— ) - 7}
AR 17 40T 0Bs
GNDC——————— 118 K[°) —— |\
PY:VY e— 38— B4
2'As A 10} [y — - !
.Y e— | 1) —— ) -1
(Vo] —— 7 1) ——— Ve
P,V ] e— ¢ [c7) ——— - 74
cAg T 24 fC 1<) IO -
GNDC————125 V) ———— |\ »)
PIY\ ) e— ] K} ) e—— ) -
PIolN 4.\ - ] e—— 30— 1,5CLKBA
P2lo] 7.\ ] m— ) 29— —1,5EBA

2549 drw 04
CERPACK
TOP VIEW
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IDT54/74FCT16652T/AT/CT/ET, 162652T/AT/CT/ET
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 Register A Inputs CIN Input VIN =0V 35 | 6.0 | pF
Data Register B Outputs Capacitance
xBx Data Register B Inputs Cro /0 Vout = 0V 3.5 8.0 | pF
Data Register A Outputs Capacitance
XxCLKAB, xCLKBA | Clock Pulse Inputs NOTE: ) o 2549 Ink 02
XSAB, xSBA Output Data Source Select Inputs 1. This parameter is measured at characterization but not tested.
xOEAB, xOEBA | Output Enable Inputs
2549 tbl 01
FUNCTION TABLE®
Inputs Data 1/O(1) Operation or Function
xOEAB | xOEBA | xCLKAB | xCLKBA| xSAB xSBA XxAx xBx
L H HorlL HorL X X Input Input Isolation
L H T T X X Store A and B Data
X H T HorlL X X Input Unspecified(!) | Store A, Hold B
H H T ) X@ X Input Output Store A in Both Registers
L X HorlL T X X Unspecified(!) Input Hold A, Store B
L L ) T X X@ 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 Output Real Time A Data to B Bus
H H Horl X H X Stored A Data to B Bus
H L HorlL HorlL H H Output Output Stored A Data to B Bus and
Stored B Data to A Bus
NOTES: o 2549 tbl 03
1. Thedata output functions may be enabled or disabled by various signals atthe xOEAB or xOEBA inputs.
Data input functions are always enabled, i.e. data at the bus pins will be stored on every LOW-to-HIGH
transition on the clock inputs.
2. Select control = L: clocks can occur simultaneously.
Select control = H: clocks must be staggered to load both registers.
S oW Ve o ABSOLUTE MAXIMUM RATINGS("
)T( :ESCJ_E,?;TGH Transition Symbol Rating Commercial Military | Unit
VTERM(2)| Terminal Voltage | -0.5t0 +7.0 [ -0.5t0 +7.0 | V
with Respect to
GND
VTERM(3)| Terminal Voltage -0.5to -0.5to \
with Respect to Vee +0.5 Vce +0.5
GND
TA Operating —-40to +85 | -55t0 +125| °C
Temperature
TBIAS Temperature -55to +125 | -65to +135 | °C
Under Bias
TsTG Storage -55to0 +125 | -65to +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Output —60to +120 | —60 to +120 | mA
Current
NOTES: 2549 tbl 04

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS 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.

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

3. Output and I/O terminals for FCT162XXXT.

5.14




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

MILITARY AND COMMERCIAL TEMPERATURE RANGES

— SHs
1] I
BUS L LIl BUS BUS L L1 '>Bus
A 1 ‘ T B A T | T B
Y BN Y LN ]
NN 1L
MM 2549 drw 05 M 2549 drw 06
xOEAB xOEBA xCLKAB  xCLKBA  xSAB  xSBA xOEAB xOEBA xCLKAB xCLKBA  xSAB xSBA
L L X X X L H H X X L X
REAL-TIME TRANSFER REAL-TIME TRANSFER
BUSBTOA BUSATOB
— ——
TN Ly
BUS I BUS
BUS us
A IR B A K— L BY
| -
| ﬁ L N
2549 drw 07
m .
— A
xOEAB xOEBA xCLKAB xCLKBA  xSAB  xSBA xOEAB  xOEBA xCLKAB xCLKBA  xSAB  xSBA
X H T X X X H L HorlL HorlL H H
L X X T X X
L H ) T X X
STORAGE FROM TRANSFER STORED
A AND/OR B DATA TO A AND/OR B
5.14 4



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

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Uniless 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 — — \
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 \
i Input HIGH Current (Input pins)® | Vcc = Max. Vi = Vce — —_ +1 HA

Input HIGH Current (1/O pins)®) — — +1
[T Input LOW Current (Input pins)® Vi=GND — — +1

Input LOW Current (I/O pins)®) — — +1
lozH High Impedance Output Current Vee = Max. Vo=2.7V — — +1 A
lozL (3-State Output pins)(®) Vo= 0.5V — — +1
ViK Clamp Diode Voltage Vce = Min., iIN =-18mA — 0.7 -1.2 \'%
los Short Circuit Current Vce = Max., Vo = GND®) -80 | 140 | 225 | mA
VH Input Hysteresis — —_ 100 — mV
lecL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 pA
lccH
lccz

2549 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16652T

Symbol Parameter Test Conditions(") Min. [ Typ.? ]| Max. | Unit
o Output Drive Current Vce = Max., Vo =2.5V®) -50 — -180 | mA
VoH Output HIGH Voltage Vce = Min. loH=-3mA 2.5 3.5 —_ "

VIN = VIH or ViL loH =—-12mA MIL. 2.4 3.5 — \
1oH = —15mA COM'L.
1oH = —24mA MIL. 2.0 3.0 — Vv
10H = ~32mA COM'L.4)
VoL Output LOW Voltage Vcc = Min. loL= 48mA MIL. — 0.2 0.55 \
VIN = VIH or VIL loL= 64mA COM'L.
loFF Input/Output Power Off Leakage®| Vcc =0V, VIN or Vo < 4.5V —_ — +1 HA
2549 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162652T

Symbol Parameter Test Conditions(!) Min. | Typ{®| Max.| Unit
lobL Output LOW Current Vee = 5V, ViN= ViHor ViL, VouT=1.5V®) 60 | 115 | 200 | mA
lobH Output HIGH Current Vce =5V, VIN=VIH or ViL, VouT= 1.5V -60 | —-115| —200 mA
VoH Output HIGH Voltage Vce = Min. loH =-16mA MIL. 2.4 3.3 — \

VIN = VIH or VIL 10H = —24mA COM'L.
VoL Output LOW Voltage Vcc = Min. loL=16mA MIL. — 0.3 0.55 \
VIN = VIH or ViL loL=24mA COM'L.
NOTES: 2549 Ink 07

A WN =

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

. The test limit for this parameter is + 5uA at Ta = —-55°C.




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

POWER SUPPLY CHARACTERISTICS

Parameter Test Conditions() Min. |Typ.3 | Max. | Unit

Alcc Quiescent Power Supply Current | Vcc = Max. —_ 0.5 1.5 mA
TTL Inputs HIGH VIN = 3.4V3)

[oels} Dynamic Power Supply Current®) | Vcec = Max. ViN = Vce - 75 120 | pA/

Outputs Open ViN = GND MHz

XxOEAB = xOEBA=GND
One Input Toggling

50% Duty Cycle
Ic Total Power Supply Current(®) vce = Max. VIN = Vce — 0.8 1.7 mA
Outputs Open Vin = GND
fcp = 10MHz (xCLKBA)
50% Duty Cycle
xOEAB = xOEBA=GND| VIN = 3.4V — 1.3 3.2
One Bit Toggling VIN = GND
fi = SMHz
50% Duty Cycle
Vce = Max. VIN = Vce — 3.8 | 650
Outputs Open VIN = GND

fcp = 10MHz (xCLKBA)
50% Duty Cycle

XOEAB = xOEBA=GND| VIN = 3.4V — | 83 |20.00
Sixteen Bits Toggling VIN = GND
fi = 2.5MHz
50% Duty Cycle
NOTES: 2549 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, 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 + IINPUTS + IDYNAMIC

lc = lcc + Alcc DHNT + Iccp (fcpNcp/2 + fiNi)

Icc = Quiescent Current (Iccl, IccH and Iccz)

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 o