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CONTENTS OVERVIEW

Historically, Integrated Device Technology has presented our product offerings entirely under
one cover. Forease of use for our customers, we have divided the products into four separate data
books — Logic, Specialized Memory, RISC and Static RAM.

IDT’s 1990 Specialized Memories Data Book is comprised of new and revised data sheets and
application notes for the ECL, FIFO, Speciality Memory and Subsystem product lines. Also
included is a current, complete packaging section for all IDT product groups. This section will be
updated in each subsequent data book with the latest available packages.

The Specialized Memories Data Book’s Table of Contents contains a listing of the products
contained in the 1990 Specialized Memories Data Book, as well as those products which we
believe will be contained in the remaining three data books — the Logic Data Book is already in
print, while RISC and SRAM will be published later in the year. The numbering scheme is slightly
different from the past. The number in 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 of that particular data
sheet.

Integrated Device Technology, a recognized leaderin high-speed CMOS technology, produces
a broad line of products, enabling us to provide a complete CMOS solution to designers of high-
performance digital systems. Our products include industry standard devices, as well as products
with speed, lower power, package and/or architectural benefits that allow the designer to achieve
significantly improved system performance.

Use this book to find ordering information: Start with the Ordering Information chart at the
back of each data sheet or the Cross Reference Guides (in Section 1), along with the Package
Qutline Index (page 4.2), to compose the complete IDT part number. Reference data on our
Technology Capabilities and Quality Commitments are included in separate sections (2 and 3,
respectively).

Use this book to find product data: Start with the Table of Contents, organized by product
line (page 1.3), or with the Numeric Table of Contents across all product lines (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 characterization 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 manufac-
turer and an officer of IDT.

1. Life support 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. A critical component is any component of a life support device or system whose failure to perform can be rea-
sonably 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 embodied in 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.
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32K x 18 Dual-Port (Shared Memory) SRAM Module .........ocecevvneniccnvennrcinieniene 8.8
64K x 18 Dual-Port (Shared Memory) SRAM Module ......ccccovneinceniinmnsenres 8.8
128K x 18 Dual-Port (Shared Memory) SRAM Module .....c..coveemrecinrirnninresiecraeinnne 8.8
16K x 32 Dual-Port SRAM MOGUIE ......ouviiiiiiiieciieieccterre et sre st eaesvn e e 8.9
8K x 8 FOUrPort™ SRAM MOUIE .....c..ceviiriierieee ettt et st ee e st an 8.10
4K x 8 FourPort™ SRAM MOAUIE ....c...ociiciiciiiceieeceete ettt ettt e tr e e sr e e ene 8.10
4K x 16 FOurPort™ SRAM MOGUIE .......ccvccvieiire ettt erresane e 8.11
2K x 16 FourPort™ SRAM MOAUIE .......cveeeveveveieeie e erire et rreerenerernrnees 8.11
8K X 9-Bit CMOS FIFO MOTUIE ..ottt 8.12
8K x 9-Bit FIFO Module ............. 8.13
16K x.9-Bit CMOS FIFO Module 8.12

16K x 9 Bit FIFO Module .............. v 813

32K x 9-Bit CMOS FIFO Module 8.14
16K x 18-Bit FIFO Module 8.15
32K x 18-Bit FIFO Module 8.15

1M x 1 CMOS Static RAM MOGUIE .......ocueiiiiiiicrie ettt svee e s
256K x 4 CMOS Static RAM Module ...
64K x 8 CMOS Static RAM Module..... .
128K x 8 CMOS Static RAM MOQUIE .........coeirieeeccereicieieectee ettt e e e 8.19

128K x 8 CMOS Static RAM Module 8.20
128K x 8 CMOS Static RAM Module ... 8.21
256K x 8 CMOS Static RAM Module ... 8.22
512K x 8 CMOS Static RAM Module 8.23
512K x 8 CMOS Static RAM Module 8.23
512K x 8 CMOS Static RAM Module ... 8.24
512K x 8 CMOS Static RAM Module ... 8.25

64K x 9 CMOS Static RAM MOAUIE ......cveeeeiiicreeeee ettt s 8.18

256K x 9 CMOS Static RAM Module 8.26
16K x 16 CMOS Static RAM Module........ 8.27
2(16K x 16) CMOS Static RAM Module .. 8.28
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RISC DATA BOOK
The following Is a list of data sheets expected to be included in the RISC Data Book due for publication 4Q90.
Until its release, please refer to your 1989 Data Book Supplement.

RISC MICROPROCESSOR PRODUCTS

RISC COMPONENTS

IDT79R3000A Second Generation MIPS RISC CPU

IDT79R3001 IDT RISController™ CPU for Embedded and Real Time Applications
IDT79R3010A Floating-Point Accelerator for the R3000A and R3001

IDT79R3020 RISC CPU Write Butfer for R3000A and R3001

IDT79R305x Integrated RISC Microporccessor Family for Embedded Applications
IDT79R3720 Bus Exchanger for R305x Memory Systems

IDT79R3721 DRAM Controller for R305x Based Systems

IDT79R4000 Third Generation RISC Microprocessor

IDT79R4000SP Third Generation RISC Microporcessor for Desktop Applications
RISC DEVELOPMENT SYSTEMS

RS1210 RISComputer™ Development System

RC2030 RISComputer™ Development System

RC3240 RISComputer™ Development System

RC3260 RISComputer™ Development System

M/2000 RISComputer™ Development System

RISC DEVELOPMENT SOFTWARE

3106 Ada " Ada Compiler

3120C-SRC (SPP) System Programmer’'s Package

3123C-SRC (SPP/e) System Programmer’s Package/e

3178C-SRC (ASAPP) Ada Stand-alone Programmer's Package

RISC SUBSYSTEM PRODUCTS
RISC CPU MODULES

IDT7RS101 R3000 Module w/64K I-Cache, 64K D-Cache,

4 Word Read Buffer and 1 Word Write Buffer
IDT7RS101F R3000, R3010 Module w/64K I-Cache, 64K D-Cache,

4 Word Read Buffer and 1 Word Write Buffer
IDT7RS102 R3000 Module w/16K I-Cache, 16K D-Cache,

1 Word Read Buffer and 1 Word Write Buffer
IDT7RS102F R3000, R3010 Module w/16K I-Cache, 16K D-Cache,

1 Word Read Buffer and 1 Word Write Buffer
IDT7RS103 R3000 Module w/16K I-Cache and 16K D-Cache
IDT7RS103F R3000, R3010 Module w/16K I-Cache and16K D-Cache
IDT7RS104 R3001 Module w/ 128K I-Cache, 128K D-Cache,

1 Word Read Buffer and 1 Word Write Buffer
IDT7RS104F R3001, R3010 Module w/128K I-Cache, 128K D-Cache,

1 Word Read Buffer and 1 Word Write Buffer
IDT7RS105 R3000 Module w/32K I-Cache, 16K D-Cache, )

1 Word Read Buffer, 1 Word Write Buffer and IDT Bus
IDT7RS105F R3000, R3010 Module w/32K |-Cache, 16K D-Cache,

1 Word Read Buffer, 1 Word Write Buffer and IDT Bus
IDT7RS107F R3000, R3010 Module w/64K |-Cache, 64K D-Cache,

0R3020 and 1 Word Read Buffer

RISC TargetSystems

IDT7RS301 TargetSystem™ for IDT7RS101
IDT7RS302 TargetSystem™ for IDT7RS102
IDT7RS303 TargetSystem™ for IDT7RS103
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RISC DATA BOOK (CONTINUED)

RISC SUBSYSTEM PRODUCTS (CONTINUED)
RISC TargetSystems (CONTINUED)

IDT7RS304
IDT7RS305
IDT7RS307

SUPPORT PRODUCTS

IDT7RS201
IDT7RS202
IDT7RS203
IDT7RS340
IDT7RS341
IDT7RS342
IDT7RS343
IDT7RS347
IDT7RS353-B
IDT7RS353-MB
IDT7RS353-S
IDT7RS353-MS
IDT7RS355-B
IDT7RS355-MB
IDT7RS355-S
IDT7RS355-MS
IDT7RS356-2B

IDT7RS356-3B
IDT7RS356-3MB
IDT7RS357-1B
IDT7RS357-1MB
IDT7RS357-2B
IDT7RS357-2MB
IDT7RS357-3B
IDT7RS357-3MB
IDT7RS361-B
IDT7RS361-MB
IDT7RS361-E
IDT7RS361-S
IDT7RS361-MS
IDT7RS363-1
IDT7RS363-2

IDT7RS364

IDT7RS365
IDT7RS366
IDT7RS382
IDT7RS383

TargetSystem™ for IDT7RS104
TargetSystem™ for IDT7RS105
TargetSystem™ for IDT7RS107

Nubus Board

Nubus Board, Supports Nubus Memory

Nubus Board, Supports Onboard Memory
System Board

Personality Board for IDT7RS101

Personality Board for IDT7RS102

Personality Board for IDT7RS103

Personality Board for IDT7RS107

JMI C-Executive™ Binary Code

JMI C-Executive™ Maintenance for Binary Code
JMI C-Executive™ SourceCode

JMI C-Executive™ Maintenance for Source Code

Floating Point Library Binary Code

Floating Point Library Maintenance for Binary Code

Floating Point Library Source Code

Floating Point Library Maintenance for Source Code

R3000 C-Compiler Binary Code for 80286, 80386 IDT7RS356-2MB R3000
C-Compiler Maintenance for Binary Code for 80286, 80386 PC-DOS

R3000 C-Compiler Binary Code for PC SCO XENIX

R3000 C-Compiler Maintenance for Binary Code SCO XENIX

R3000 Macro Assembler Binary Code for 8086, 8088 PC-DOS

R3000 Macro Assembler Maintenance for Binary Code 8086, 8088

R3000 Macro Assembler Binary Code for 80286, 80386 PC-DOS

R3000 Macro Assembler Maintenance for Binary Code 80286, 80386

R3000 Macro Assembler Binary Code for PC SCO XENIX

R3000 Macro Assembler Maintenance for Binary Code SCO XENIX

IDT PROM Monitor Binary Code

IDT PROM Monitor Maintenance for Binary Code

IDT PROM Monitor Binary Code — in 4 EPROMs

IDT PROM Monitor Source Code

IDT PROM Monitor Maintenance for Source Code

R3000 PGA Breakout Board and HP 16500A Logic Analyzer Set-up Software

R3000 PGA Breakout Board and HP 16500A Logic Analyzer Set-up Software
and 5 HP Adapters -

HP 16500A Logic Analyzer Dlsassembler Software for 7RS300 Series
TargetSystems™

R3000 Flatpack Version *

R3001 PGA Version

R3000 Evaluation Board

R3001 Evaluation Board -

MacStation™ DEVELOPMENT SYSTEM

IDT7RS501-1
IDT7RS501-1D
IDT7RS501-1M
IDT7RS501-2

MacStation™ Development System w/IDT7RS201 Nubus Board, IDT/ux and C-Compiler

MacStation™ Development System Documentation
MacStation™ Development System Maintenance

MacStation™ Development System w/150MB External Hard Disk, 40MB External

Tape Drive, IDT7RS201 Nubus Board, IDT/ux and C-Compiler
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RISC DATA BOOK (CONTINUED)

RISC SUBSYSTEM PRODUCTS (CONTINUED)
MacStation™ DEVELOPMENT SYSTEM (CONTINUED)

IDT7RS501-3

IDT7RS501-4
IDT7RS501-5

IDT7RS501-6
IDT7RS502-1

IDT7RS502-1D
IDT7RS502-1M
IDT7RS502-2

IDT7RS502-3

IDT7RS502-4
IDT7RS502-5

IDT7RS502-6

IDT7RS503-1
IDT7RS503-1D
IDT7RS503-1M
IDT7RS551-1B
IDT7RS571-1S
IDT7RS572-1S
IDT7RS573-1B
IDT7RS573-1MB

Complete IDT7RS501 MacStation™ Development System w/MAC || Computer, 8MB
RAM, 150MB Hard Disk, 40MB External Tape Drive, IDT7RS201 Nubus
Board, IDT/ux and C-Compiler

4MB SIMM Module for MAC I

IDT7RS501 MacStation™ Development System w/150MB External Hard Disk, IDT7RS201
Nubus Board, IDT/ux and C-Compiler

IDT7RS501 MacStation™ Development System w/40MB External Tape Drive,
IDT7RS201 Nubus Board, IDT/ux and C-Compiler

MacStation™ Development System w/IDT7RS202 Nubus Board, 8MB Nubus RAM
Board, IDT/ux and C-Compiler

MacStation™ Development System Documentation

MacStation™ Development System Maintenance

IDT7RS502 MacStation™ Development System w/150MB External Hard Disk, 40MB
External Tape Drive, IDT7RS202 Nubus Board, IDT/ux and C-Compiler

Complete IDT7RS502 MacStation™ Development System w/MAC 1} Computer, 8MB
RAM, 150MB Hard Disk, 40MB External Tape Drive, IDT7RS202 Nubus
Board, IDT/ux and C-Compiler

4MB SIMM Module for MAC I

IDT7RS502 MacStation™ Development System w/150MB External Hard Disk,
IDT7RS202 Nubus Board, IDT/ux and C-Compiler

IDT7RS502 MacStation™ Development System w/40MB External Tape Drive,
IDT7RS202 Nubus Board, IDT/ux and C-Compiler

MacStation™ Development System w/16MB RAM, IDT/ux and C-Compiler

MacStation™ Development System Documentation

MacStation™ Development System Maintenance

IDT/ux — UNIX Operating System for MacStations™

MIPS SPP for the MAC

MIPS SPP/e for the MAC

MIPS Fortran for the MAC

Maintenance for MIPS Fortran for the MAC
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STATIC RAM DATA BOOK

The following Is a list of data sheets expected to be included in the Static RAM Data Book due for publication
1Q91. Until its release, please refer to your 1989 Data Book Supplement.

STATIC RAM PRODUCTS

IDT6167 16K x 1 w/Power-Down

IDT6168 4K x 4 w/Power-Down

IDT6177 4K x 4 Cache-Tag w/Open Drain and Power-Down
IDT6178 4K x 4 Cache-Tag w/Power-Down

IDT61970 4K x 4 w/Output Enable and Power-Down
IDT71681 4K x 4 w/Separate 1/0 and Power-Down
IDT71682 4K x 4 w/Separate 1/0 and Power-Down

IDT6116 2K x 8 w/Power-Down

IDT7187 64K x 1 w/Power-Down

IDT6198 16K x 4 w/Output Enable and Power-Down
IDT7188 16K x 4 w/Power-Down

IDT7198 16K x 4 w/Output Enable, 2 Chip Selects and Power-Down
IDT61898 16K x 4 BICEMOS™ w/Output Enable

IDT71981 16K x 4 w/Separate I1/0 and Power Down
IDT71982 16K x 4 w/Separate /0 and Power Down
IDT71B88 16K x 4 BiICEMOS™

IDT71B98 16K x 4 BICEMOS w/Output Enable and 2 Chip Selects
IDT7164 8K x 8 w/Power-Down

IDT7165 8K x 8 Resettable Power-Down

IDT7174 8K x 8 Cache-Tag w/Power-Down

IDT71B64 8K x 8 BICEMOS™

IDT71B65 8K x 8 BICEMOS™ Resettable

IDT71B74 8K x 8 BICEMOS™ Cache-Tag

IDT7186 4K x 16 w/Power-Down

IDT71586 4K x 16 w/Address Latch and Power-Down
IDT7169 8K x 9 w/Power-Down

IDT71569 8K x 9 w/Address Latch and Power-Down
IDT71B569 8K x 9 BICEMOS™ w/Address Latch

IDT71B69 8K x 9 BICEMOS™

IDT71B79 8K x 9 BICEMOS™ Cache-Tag

IDT71220 4K x 18 x 2 w/Single Address Latch and Power-Down
IDT71222 4K x 18 x 2 w/Dual Address Latches and Power-Down
IDT71270 4K x 18 x 2 Cache-Tag and Power-Down
IDT71257 256K x 1 w/Power-Down

IDT61298 64K x 4 w/Output Enable and Power-Down
IDT71258 64K x 4 w/Power-Down

IDT61B298 64K x 4 BICEMOS™ w/Output Enable

IDT71281 64K x 4 w/Separate I/0 and Power-Down
IDT71282 64K x 4 w/Separate I/O and Power-Down
IDT71B258 64K x 4 BICEMOS™

IDT71256 32K x 8 w/Power-Down

IDT71B256 32K x 8 BICEMOS™

IDT71B556 32K x 8 BICEMOS™ w/Address Latch

IDT71259 32K x 9 w/Power-Down

IDT71509 32K x 9 w/Address Latch, Parity and Power-Down
IDT71559 32K x 9 w/Address Latch and Power-Down
IDT71589 32K x 9 Burst Mode w/Power-Down

IDT71027 1 Meg x 1 w/Power-Down

IDT71028 256K x 4 w/Power-Down

IDT71024 128K x 8 w/Power-Down
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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. Eachdata sheethas adetailed 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.

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

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.

2.

Example for Monolithic Devices:

DT _XXX. XXX XX XX X.X

XX

L

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 megaherz.

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.

Atemperature/process identifier. The product s available
in either the commercial or military temperature range,
processed to a commercial specification, or the productis
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 commerecial
process flow.

Aspecialprocess identifier, composedof alpha characters,

is used for products which require radiation enhanceme nt
(RE) or radiation tolerance (RT).

5.

7.

Special Process
Process/Temperature*

Package®

Speed

Power

* Field |dentifier 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
I = USA
P = Penang, Malaysia

Device Type*

2607 drw 01

MIL-STD-883C COMPLIANT DESIGNATOR

IDT ships military products which are compliantto the latest
revision of MIL-STD-883C. Such products are identified by a
“C"designationonthe package. The location of this desngnator
is specified by internal documentation at IDT.
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Example for Subsystem Modules:
IDT7M X XXXX_ X XXX XXX X SCDXXXX

Blank........ Standard Product

XXXX. oonee Special Processing Required

Blank........ COMMERCIAL GRADE VERSION (0°C to +70°C)

B.o.....oin Military Grade Version (-55°C to +125°C) Semiconductor
Components Fully Compliant to MIL-STD-883, Class B

Package. .. .. See Table for Package Options

Speed....... Guaranteed Performance in Nanoseconds

(or Other Specified Parameter)

Power. ....... S - Standard Power
L - Low Power

Device Type  1XXX - Multiport RAM Module
& 2XXX - FIFO RAM Module
QOrganization . . 3XXX - DRAM Module
4XXX - SRAM Module
5XXX - Analog Module
6XXX - Application Specific RAM Module
7XXX - Non-volatile RAM Module
8XXX - ECL Module
9XXX - Logic Module

' Substrate Blank - Horizontally Mounted (Ceramic)
lOrienlan'on. .. B- Horizontally Mounted (FR-4)

C - Vertically Mounted (Ceramic)

P - Vertically Mounted (FR-4)

Code Substrate and Pin Type . Component Type

P FR-4 DIP (Dual In-Line Package) Plastic

(o} CERAMIC DIP (Dual In-Line Package) Ceramic

N CERAMIC DIP (Dual In-Line Package) Plastic

K FR-4 QIP (Quad In-Line Package) Plastic

CK CERAMIC QIP (Quad In-Line Package) Ceramic

H FR-4 HIP (Hex In-Line Package) Plastic
CH CERAMIC QIP (Quad In-Line Package) Ceramic

G CERAMIC PGA (Pin Grid Array) Ceramic

S FR-4 SIP (Single In-Line Package) Plastic

CS CERAMIC SIP (Single In-Line Package) Ceramic

\ FR-4 DSIP (Dual Single In-Line Package) Plastic

cv CERAMIC DSIP (Dual Single In-Line Package) Ceramic

z FR-4 ZIP (Zip-zap In-Line Package) Plastic

M FR-4 SIMM (Single In-Line Memory Module) Plastic

ol 01
NOTES:

1. FR-4is a multi-fayered, glass filled epoxy laminate substrate.

2. Ceramic is a multi-layered, co-fired ceramic substrate.

3. - Plastic refers to all surface mount devices available in various non-hermetically sealed packages (i.e. SOIC, SOJ, Flat Packs, etc.).
4. Ceramic refers to all surface mount devices available in various hermetically sealed packages (i.e. LCC, ceramic Flat Packs, etc.).
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| HITACHI I NATIONAL

|8peed|

Competitors’

CYPRESS-ASPEN FUJITSU SYNERGY IDT Package Pinout g
XXX492 2KX9 BICMOS or BIPOLAR ECL-I/0O SELF-TIMED SRAM (STRAM) E
10K NM4492W5 5 | 64 CERQUAD-.965 | center power g_
NM4492W7 7 | 64 CERQUAD-.965 | center power ? y: N
NM4492W10 IDT10496RL10Ct 10 | 64 CERQUAD-.965 | center power §~ iaiiiis
100K NM100492W5 5 | 64 CERQUAD-.965 | center power = &‘
NM100492W7 7 | 64 CERQUAD-.965 | center power [+
NM100492W10 IDT100496RL10Ct| 10 | 64 CERQUAD-.965 | center power §. @
XXX484 4KX4 BICMOS or BIPOLAR ECL-1/0 SRAM ;Q
10K MBM10A484-5F SY10484-5FCF | IDT10A484S5E 5 28 CERPACK-.400 | center power 5
MBM10A484-5C SY10484-5DCF | IDT10A484S5C 5 28 SB/CERDIP-.400| center power °
CY10E484-7JC IDT10A484S7Y* 7 28 PLCC center power
CY10E484-7KC IDT10A484S7E 7 | 28 CERPACK-.400 | center power m
CY10E484-7DC IDT10A484S7C 7 28 SB/CERDIP-.400} center power O
MBM10484A-8F SY10484-8FC IDT10A484S8E 8 28 CERPACK-.400 | corner power r
MBM10484A-8C SY10484-8DC IDT10484S8C 8 28 SB/CERDIP-.400{ corner power g
MBM10484A-10F SY10484-10FC | IDT10A484S10E 10 | 28 CERPACK-.400 | corner power (@)
MBM10484A-10C SY10484-10DC | IDT10484S10C 10 | 28 SB/CERDIP-.400] corner power ) g
MBM10484-15F IDT10A484S10E 15 | 28 CERPACK-.400 | corner power
MBM10484-15C IDT10484S10C 15 | 28 SB/CERDIP-.400] corner power %
100K SY100484-5FCF| IDT100A484S5E 5 28 CERPACK-.400 | center power mn
SY100484-5DCF| IDT100A484S5C 5 28 SB/CERDIP-.400| center power g
CY100E484-7JC IDT100A484S7Y" 7 28 PLCC center power m
CY100E484-7KC IDT100A484S7E 7 28 CERPACK-.400 | center power (z)
CY100E484-7DC IDT100A484S7C 7 28 SB/CERDIP-.400| center power m
MBM100484A-8F SY100484-8FC | IDT100484S8E 8 28 CERPACK-.400 | corner power (o)
MBM100484A-8C SY100484-8DC | IDT100484S8C 8 28 SB/CERDIP-.400| corner power E
CY100E484-10JC IDT100A484S10Y*| 10 | 28 PLCC center power )
CY100E484-10KC IDT100A484S10E 10 | 28 CERPACK-.400 | center power m
CY100E484-10DC IDT100A484S10C | 10 | 28 SB/CERDIP-.400| center power
MBM100484A-10F SY100484-10FC| IDT100484S10E 10 | 28 CERPACK-.400 | corner power
MBM100484A-10C SY100484-10DC| IDT100484S10C 10 28 SB/CERDIP-.400| comer power
MBM100484-15F IDT100484S15E 15 | 28 CERPACK-.400 | corner power
MBM100484-15C 1DT100484S515C 15 | 28 SB/CERDIP-.400| corner power
101K MBM101A484-5F SY101484-5FCF| IDT101A484S5E 5 28 CERPACK-.400 | center power
. MBM101A484-5C SY101484-5DCF| IDT101A484S5C 5 28 SB/CERDIP-.400| center power
CY1E484-7JC IDT101A484S7Y" 7 28 PLCC center power
CY1E484-7KC IDT101A484S7E 7 28 CERPACK-.400 | center power
CY1E484-7DC IDT101A484S7C 7 28 SB/CERDIP-.400| center power




9°L

’ Competitors’
CYPRESS-ASPEN FUJITSU HITACHI NATIONAL SYNERGY IDT Speed Package Pinout
SY101484-8FC IDT101484S8E 8 28 CERPACK-.400 corner power
SY101484-8DC | IDT101484S8C 8 28 SB/CERDIP-.400 | corner power
SY101484-10FC | IDT101484S10E 10 28 CERPACK-.400 corner power
SY101484-10DC | IDT101484S10C 10 28 SB/CERDIP-.400 | comer power
XXX486 4KX4 BICMOS or BIPOLAR ECL-/O SELF-TIMED SRAM (STRAM)

10K MBM10486LL-13C 1DT10496LL13Ct 13 28 SB/CERDIP-.400 | center power
MBM10486RR-13C IDT10496RL12Ct 13 28 SB/CERDIP-.400 | center power
MBM10486RL-13C IDT10496RL12Ct 13 28 SB/CERDIP-.400 | center power
100K MBM100486LL-13C IDT100496LL13Ct 13 28 SB/CERDIP-.400 | center power
"MBM100486RR-13C IDT100496RL12Ct 13 28 SB/CERDIP-.400 | center power
, MBM100486RL-13C IDT100496RL12Ct 13 28 SB/CERDIP-.400 | center power

XXX494 16Kx4 BICMOS or BIPOLAR ECL-I/O SRAM )
10K | CY10E494-7JC IDT10494S7Y* 7 28 PLCC center power
CY10E494-7KC MBM10494-7F IDT10494S7Y* 7 28 CERPACK-.400 center power
CY10E494-7DC MBM10494-7C 1DT10494S7C 7 28 SB/CERDIP-.400 | center power
MBM10494-8F 1DT10494S8Y* 8 28 CERPACK-.400 center power
. MBM10494-8C . IDT10494S8C 8 28 SB/CERDIP-.400 | center power
CY10E494-10JC HM10494F-10 IDT10494S10Y* 10 28PLCC center power
CY10E494-10KC . HM10494-10 NM10494F 10 1DT10494S10Y* 10 28 CERPACK-.400 center power
CY10E494-10DC NM10494D10 1DT10494510C 10 28 SB/CERDIP-.400 | center power
CY10E494-12JC ) IDT10494S10Y* 12 28 PLCC center power
CY10E494-12KC NM10494F 12 IDT10494S10Y* 12 28 CERPACK-.400 center power
CY10E494-12DC . NM10494D12 IDT10494S10C 12 28 SB/CERDIP-.400 center power
MBM10C494-15F NM10494F 15 IDT10494S15Y* 15 28 CERPACK-.400 center power
_ MBM10C494-15C NM10494D15 IDT10494S15C 15 28 SB/CERDIP-.400 center power
100K ) HM100494F-10 IDT100494S10Y* 10 28 CERPACK-.400 center power
HM100494-10 IDT100494S10C 10 .28 SB/CERDIP-.400 | center power
CY100E494-12JC IDT100494S10Y* 12 28 PLCC center power
CY100E494-12KC HM100494F-12 IDT100494S10Y" 12 28 CERPACK-.400 center power
CY100E494-12VC 1DT100494S10Y 12 28 SOJ-.300 center power
CY100E494-12DC HM100494-12 IDT100494S10C 12 28 SB/CERDIP-.400 | center power
MBM100C494-15F NM100494F15 IDT100494S15Y* 15 28 CERPACK-.400 center power
. MBM100C494-15C NM100494D15 IDT100494S15C 15 28 SB/CERDIP-.400 |.center power
NM100494F 18 IDT100494S15Y* 18 28 CERPACK-.400 center power
NM100494D18 1DT100494S515C 18 28 SB/CERDIP-.400 | center power
101K | CY1E494-7JC IDT101494S7Y* 7 28 PLCC center power
CY1E494-7KC MBM101494-7F IDT101494S7Y* 7 28 CERPACK-.400 center power
CY1E494-7DC MBM101494-7C IDT101494S7C 7 28 SB/CERDIP-.400 | center power
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Competitors’
CYPRESS-ASPEN FUJITSU HITACHI NATIONAL SYNERGY IDT Speed Package Pinout
MBM101494-8F IDT101494S8Y* 8 28 CERPACK-.400 center power
MBM101494-8C 1IDT101494S8C 8 28 SB/CERDIP-.400 center power
CY1E494-10JC IDT101494S10Y* 10 28 PLCC center power
CY1E494-10KC HM101494F-10 IDT101494S10Y* 10 28 CERPACK-.400 center power
CY1E494-10DC HM101494-10 IDT101494S10C 10 28 SB/CERDIP-.400 | center power
HM101494F-12 IDT101494S10Y* 12 28 CERPACK-.400 center power
HM101494-12 1DT101494S10C 12 28 SB/CERDIP-.400 center power
XXX490 64Kx1 BICMOS or BIPOLAR ECL-/0 SRAM
10K IDT10490S8D 8 22 CERDIP-.300 corner power
HM10490-10 IDT10490S10D 10 22 CERDIP-.300 corner power
HM10490-12 IDT10490S12D 12 22 CERDIP-.300 corner power
MBM10490-15F IDT10490S15Y* 15 22 FLATPACK-.300 corner power
MBM10C490-15F IDT10490S15Y* 15 22 FLATPACK-.300 corner power
MBM10490-15C 1DT10490S15D 15 22 SB/CERDIP-.300 | corner power
MBM10C490-15C IDT10490S15D 15 22 SB/CERDIP-.300 corner power
MBM10490-25F IDT10490S20Y" 25 22 FLATPACK-.300 | corner power
MBM10490-25C IDT10490S20D 25 22 SB/CERDIP-.300 corner power
100K IDT100490S8D 8 22 CERDIP-.300 corner power
HM100490-10 1DT100490S10D 10 22 CERDIP-.300 corner power
HM100490-12 1DT100490S12D 12 22 CERDIP-.300 corner power
MBM100490-15F IDT100490S15Y* 15 22 FLATPACK-.300 corner power
MBM100C490-15F IDT100490S15Y* 15 22 FLATPACK-.300 | corner power
MBM100490-15C IDT100490S15D 15 22 SB/CERDIP-.300 | corner power
MBM100C490-15C IDT100490S15D 15 22 SB/CERDIP-.300 | corner power
MBM100490-25F IDT100490S20Y" 25 22 FLATPACK-.300 | corner power
MBM100490-25C IDT100490S20D 25 22 SB/CERDIP-.300 corner power
101K IDT101490S8D 8 22 CERDIP-.300 corner power
HM101490-10 IDT101490S10D 10 22 CERDIP-.300 corner power
HM101490-12 1DT101490D12D 12 22 CERDIP-.300 corner power
XXX504 64Kx4 BiCMOS or BIPOLAR ECL-/0 SRAM
10K HM10504F-10 1DT10504S10Y* 10 28 CERPACK-.400 center power
HM10504F-12 IDT10504S12Y* 12 28 CERPACK-.400 center power
100K HM100504F-10 IDT100504510Y* 10 28 CERPACK-.400 center power
HM100504F-12 IDT100504S12Y* 12 - 28 CERPACK-.400 center power
MBM100C504-15F NM100504F 15 15 28 CERPACK-.400 center power
MBM100C504-15C . IDT100504S15C 15 32 SB-.400 center powér
NM100504D15 15 28 SB-.400 corner power
NM100504F18 18 28 CERPACK-.400 center power
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Competitors’
CYPRESS-ASPEN FUJITSU HITACHI NATIONAL SYNERGY IDT Speed Package Pinout

NM100504D18 18 28 SB-.400 comer power

101K HM101504F-10 IDT101504S10Y* 10 32 CERPACK-.400 center power
HM101504F-12 IDT101504512Y* 12 32 CERPACK-.400 center power

NM5104F12 12 28 CERPACK-.400 center power

NM5104D12 12 28 SB-.400 corner power

NM5104F15 15 28 CERPACK-.400 center power

NM5104D15 15 28 SB-.400 corner power

NOTES:

1. BOLD FACE TYPE indicates exact replacement.
2. * Same function but in SOJ package; Flatpacks frequently have unigue pinouts and do not cross between vendors.
3. 1 Not a direct replacement, but can be considered as alternative for new designs.
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{ dt CROSS REFERENCE GUIDE
Integrated Device Technology, Inc.
AMD IDT AMD (CON'T.) IDT AMD (CON'T.) IDT
Am7200 IDT7200S/L Am7202-80PC 80P Am7204-80JC 80J
N Am7202-25RC 25TP Am7204-35DC 35D
2$;§882228 §g¥g Am7202-35RC 35TP Am7204-50DC 50D
Am7200-50PC 50TP Am7202-50RC s0TP Am7204-65DC 65D
Am7200-65PC 65TP Am7202-65RC 65TP Am7204-80DC 80D
Am7200-25DC 25D Am7202-25JC 25J Am7204-50/BXA 50DB
Am7200-35DC 35D Am7202-35JC 35J Am7204-65/BXA 65DB
Am7200-50DC 50D Am7202-504C 50J Am7204-80/BXA 80DB
Am7200-65DC 65D 2"‘7202‘65“ 65J 67C401 IDT72401L
Am7200-80DC 80D m7202-80JC 80J
Am7200-25RC 25TP Am7202-25DC 25D 67C401-35N 35P
Am7200-35RC 35TP Am7202-35DC 35D 67G401-25N asp
Am7200-50RC 50TP Am7202-50DC 50D 67C401-15N 1P
Am7200-65RC 65TP Am7202-65DC 65D 67C401-10N 10P
Am7200-80RC 80TP Am7202-80DC 80D 67C401-35) 350
Am7200-25JC 254 Am7202-40/BXA 40DB 67C401-25J 25D
Am7200-35JC 35J Am7202-50/BXA 50DB 67C401-15J 15D
Am7200-50JC 500 Am7202-65/BXA 65DB 67C401-10J 10D
Am7200-65JC 65J Am7202-80/BXA 80D8B 67401
Am7200-80JC 80J 67401AN 15p
Am7200-40/BXA 40DB 67401-N 10P
Am7200-50/BXA 50DB Am7203 IDT7203S1L 67401A-J 15D
Am7200-85/BXA 85DB Am7203-25PC 25P 67401-J 10D
Am7200-80/BXA 80DB Am7203-35PC 35P C67401
Am7201 IDT7201SALA Am7203-50PC 50P
Am7201.25PC 5P Am7203-65PC 65P C67401A-N 15P
A"‘ Am7203-80PC 80P C67401-N 10P
PSS o Am7203-25RC 25TP C67401A-J 15D
1 8aPG oo Am7203-35RC 35TP €67401-J 10D
Am7203-50RC 50TP 57C401
Am7201-80PC 80P Am7203-65RC 65TP
Am7201-25RC 25TP Am7203-80RC BOTP 57C401-12J 15DB
Am7201-35RC 357P Am7203-25JC 25 57401
Am7201-50RC 50TP Am7903.3500 P
Am7201-65RC 65TP Am7903.500G ey 57401A-J 10D8
Am7201-80RC 80TP AM7203-65JC 654 57401-J 1008
Am7201-254C 254 Am7203-80JC 80J Cs7401
Am7201-35JC 354
Am7201-50JC 504 Am7203-35DC 35D C57401A-) 1008
Am7201-65JC 65 Am7203-500C 0 C57401-J 1008
Am7201-80JC 80J Aznos-aooc 80D 67C402 IDT72402L
jmra01-ashe 20 Am7203-40/BXA 40DB 67C402-35N 35P
Am7201 50DG ooh Am7203-50/BXA 50DB 67C402-25N 25p
Am7501 05DG ooh Am7203-65/BXA 6508 67C402-15N 15P
Am7201.80D6 o Am7203-80/BXA 80DB 67C402-10N 10P
67C402-35J 35D
Am7201-40/BXA 40DB Am7204 IDT7204S/L 670402.25) b
Am7201-50/BXA 50DB Am7204-25PC 25P 67C402-15J 15D
Am7201-65/BXA 65DB Am7204-35PC 35P 67C402-10J 10D
Am7201-80/BXA 80DB Am7204-50PC sop Py
Am7202 Lok AL i¥S oo 67402AN 15
m7204- .
Am7202-25PC 25P AM7204-25C 25J 67402-N 10P
Am7202-35PC 35pP Am7204-35JC 35 67402A-J 15D
Am7202-50PC sopP Am7204-50JC 504 67402-J 10D
Am7202-65PC 65P Am7004. 8510 po
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FIFO CROSS REFERENCE

AMD (Con't.) DT MOSEL (Con’t.) DT MOSEL (Con't.) DT
C67402 MS7200-35NC 35TP MS7202AL-80JC 80J
i MS7200-50NC 50TP MS7202AL-25NC 25TP
?g;fg;,\," }gi MS7200-80NC 80TP MS7202AL-35NC 357P
C67402A 15D MS7200-25JC 25J MS7202AL-50NC 50TP
CE7400. 10D MS7200-35JC 354 MS7202AL-80NC 80TP
- . MS7200-50JC 50J MS7202AL-25PC 25p
57C402 MS7200-80JC 80J MS7202AL-35PC 35P
57C402-12J 15DB MS7200L-25NC 25TP MS7202AL-50PC 50P
57202 MS7200L-35NC 25TP MS7202AL-80PC 80P
MS7200L-50NC 25TP ,
5740270 10DB e =r MS7203 IDT7203S/L
5§7402-J . 10DB MS7200L-25JC 254 MS7203-35JC 35J
C57402 MS7200L-35JC 354 MS7203-50JC 504
MS7200L-50JC 50J MS7203-80JC 80J
C57402A-J 10DB MS7200L-80JC 80J MS7203-35NC 35TP
©57402-J 10DB MS7203-50NC 50TP
Gi073 DT2400L MS7201 IDT7201SALA MS7203-50NG B0TP
MS7201-50PC 50P MS7203-35PC 35P
67C4013-35N 35P MS7201-65PC 65P MS7203-50PC 50P
67C4013-25N 25pP MS7201-80PC 80P MS7203-80PC 80P
67C4013-15N 15P MS7201-120PC 120P MS7203L-35JC 35/
67C4013-10N 10P MS7203L-50JC 504
67C4013-35J 35D MS7201A MS7203L-80JC 80J
67C4013-25J 250 MS7201A-25JC 254 MS7203L-35NC 35TP
67C4013-15J 15D MS7201A-35JC 35J MS7203L-50NC 50TP
67C4013-10J 10D MS7201A-50JC 504 MS7203L-80NC 80TP
57C4013 :5437722811:‘32;"% 285in MS7203L-35PC 35P
57C4013-12J 15DB MS7201A-35NG 35TP mg;gggtggﬁg 28,3
67C4023 IDT72404L MS7201A-50NC 50TP sos —
67C4023.35N 35p MS7201A-80NC 80TP
6704023 95N oep mggg}ﬁgggg ggE MK4501 IDT7201SA/LA
67C4023-15N 15pP MSrou A sopG b MK4501N-65 65P
67C4023-10N 10P LA o MK4501N-80 80P
67C4023-35J 35D 7201A-80PC 0 MK4501N-10 80P
67C4023-25. 25D MS7201AL-25JC 25 MK4S01N-12 120P
67C4023-15J 15D MS7201AL-35JC 35J MK4501N-15 120P
67C4023-10J 10D MS7201AL-50JC 504 MK4501N-20 120P
MS7201AL-80JC 80J MKASO1K.65 oy
57C4023 MS7201AL-25NG - 25TP MK4501K-80 oy
57C4023-12J 15DB MS7201AL-35NC 35TP MK4501K-10 80J
5704033 DT72a13L MS7201AL-50NC 50TP MKAS01K-12 1204
MS7201AL-80NC 80TP MKASO1K 15 1204
67C4033-15N 25P MS7201AL-25PC 25pP MKABO1K-20 1200
67C4033-10N 25p MS7201AL-35PC 3sp ’
$7C4033-15J 25D MS7201AL-50NC 50P MK4503 IDT7203S/L
67C4033-10 25D MS7201AL-80PC 80P MK4503N-50 50P
67C413 MS7202A IDT7202SALA migggu-gg , ggg
67C413-40N 45P MS7202A-25JC 25J MK4503N-10 80P
67C413-40J 45D MS7202A-35JC 35J MKA503N-12 120P
67413 mgggggﬁggjg gg MK4503N-15 120P
67413-25N S 25p MS7202A-25NC 25TP VI 1208
67413A-35N 35P MS7202A-35NC 35TP i
i MK4503K-65 65J
67413-25J 25D MS7202A-50NC 50TP MK4503K-80 8oy
67413A-35J 350 MS7202A-80NC 80TP MKA4503K-10 80l
57C4033 MS7202A-25PC 25P MKASO3K 12 b
57C4033-12J 25DB mg;gggﬁgggg §3E MK4503§-15 1zoj
- MK4503K-20 120
MOSEL IoT NS 20aAL D500 o
MS7200 IDT7200S/L MS7202AL.35J0 Py
MS7200-25NC 25TP MS7202AL-50JC 50J
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FIFO CROSS REFERENCE

DALLAS IDT SAMSUNG (Con't.) IDT Tl (Con't.) IDT
DS2009 IDT7201SA/LA KM75C03AJ-25 25J. 54/74ALS234 IDT72403L
DS2009-35 3sp KM75C03AJ-35 354 SN74ALS234-30N 35P
DS2009-50 50P KM75C03AJ-50 504 SN54ALS234-25] 2508
DS2009.05 ey KM75C03AJ-80 80J
DS2009-80 80P KM75C03AN-25 25TP 54/74ALS235 » IDT72413L
DS2009R-35 35J KM75C03AN-35 35TP SN74ALS235-25N 25P
DS2009R-50 504 KM75C03AN-50 50TP SN74ALS235-25DW 2580
DS2009R-65 65J KM75C03AN-80 80TP SN54ALS235-20J 25DB
DS2009R-80 8oJ SHARP DT CYPRESS. DT
DS2010 IDT7202SA/LA LH5495 IDT7200L CY7G420 IDT7201SALA
DS2010-35 35pP LH5495D-25 25TP CY7C420-30PC 25P
DS2010-50 50P LH5495D-35 35TP CY7C420-40PC 35p
DS2010-65 65P LH5495U-25 25J CY7C420-65PC 5P
DS2010-80 80P LH5495U-35 35J CY7C420-30DC 25D
ngg] 82:22 ggj LH5496 IDT7201LA gggjég-‘éggg ggg
DS2010R-65 65 LH5496-25 25P CY7C420-30DMB 3008
DS2010R-80 80J LH5496-35 35g CY7C420:40DMB 40DB
DS2011 IDT7203S/L Lﬂ%%%?;o ZSOOTP CY7C420-65DMB 65DB
DS2011-35 3sp LH5496D-25 25TP Cy7C421
DS2011-50 50P LH5496D-35 35TP CY7C421-30PC 25TP
DS2011-65 65P LH5496D-50 50TP CY7C421-40PC a5TP
DS2011-80 80P LH5496U-20 20J CY7C421-65PC 65TP
DS2011R-35 354 LH5496U-25 25J CY7C421-30JC 25J
DS2011R-50 504 LH5496U-35 35J CY7C421-40JC asJ
gggg] ] g:gg ggj LH5497 IDT7202LA gﬂgﬁg} 33{',% SE\J(
SAMSUNG IDT LH5497-25 5P CY7C421-40VC 35Y
LH5497-35 35P CY7C421-65VC 65Y
KM75CO1A IDT7201SA/LA LH5497-50 50P CY70421.30D0 2ETC
KM75C01AP-25 25p LH5497D-25 25TP CY7C421-40DC ' 35TC
KM75C01AP-35 35p LH5497D-35 35TP CY7C421-65DC 65TC
KM75C01AP-50 50P LH5497D-50 50TP CY7C421-30DMB 30TCB
KM75C01AP-80 80P LH5497U-25 254 CY7C421-40DMB 40TCB
KM75C01AJ-25 254 LH5497U-35 354 CY7C421-65DMB 65TCB
KM75C01AJ-35 35J LH5498 IDT7203L CY7C421-30LMB 30LB
KM75C01AJ-50 504 CY7C421-40LMB 4018
LH5498-20 20P
m;sgmmso soTJ LHedog.25 pep CY7C421-65LMB 65LB
5C01AN-25 251P LH5498-35 35p CY7C424 IDT7202SALA
KM75C01AN-35 35TP LH5498.50 sop
KM75C01AN-50 50TP LH5498D.20 20TP CY7C424-30PC 25P
KM75C01AN-80 80TP LH5498D-25 25TP CY7C424-40PC 3s5P
- CY7C424-65PC 65P
KM75C02A IDT7202SA/LA LH5498D-35 35TP CY70424.30DC 25D
KM75C02AP-25 25P LH5498D-50 s50TP CY7C424-40DC 35D
KM75C02AP-35 asp LH5498U-20 20J CY7C424-65DC 650
KM75C02AP-50 50P LH5498U-25 25 CY7C424-30DMB 3008
KM75C02AP-80 80P LH5498U-35 35J CY7C424-40DMB 40DB
KM75C02AJ-25 25 LH5499 IDT7204L CY7C424-65DMB 65DB
KM75C02A-35 35J LH5499-20 20P CY7C425
KM75C02AJ-50 50J LHE499.25 25p
KM75C02AN-50 50TP LH5499U-20 20 CY7C425-30JC 254
- LH5499U-25 25 )
KM75C02AN-80 80TP LH5499-U35 35 CY7C425-40JC 354
- CY7C425-65JC 65J
KM75C03A IDT7203SA/LA Tl IDT CY7C425-30VC 25Y
Crews |z [ smam | boaw | Gomes | o
KM75C03AP-50 50P SN74ALS236-30N 35P CY7C425-30DC 25TC
KM75C03AP-80 80P SN54ALS236-25J 2508 CY7C425-40DC 35TC
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FIFO CROSS REFERENCE

CYPRESS (Con't.) DT CYPRESS (Con't)) DT CYPRESS (Con't.) IDT
CY7C425-65DC 65TC CY7C433 . CY7C403-25DMB 25DB
CY7C425-30DMB 30TCB ; CY7C403-15DMB 15DB
CY7C425-40DMB 40TCB gggiggggﬁg ggg CY7C403-10DMB 10DB
CY7C425-650MB 65TCB CY7C433-40PC 35TP CY7C404 IDT72404L
gz;gigs'iotmg 30'[5 CY7C433-65PC 65TP CY7CA04 259G 2P
CY7C422-62LMB ggus CY7C433-25VC 25Y CY7C404-15PC 15P
- CY7C433-30VC 35Y CY70404-10PC 10P
CY7C428 IDT7203S/L CY7C433-40VC 40Y CY70404-25DC 250
CY7C428-20PC 20P CY7C432/433 IDT7204S CY7C404-15DC 15D
CY7C428-25PC 25pP
CY7C428-30PC 25P 8?;%‘;33322)/8 gf;j
CY7C428-40PC 35P CY70433.30J0 25
CY7C428-65PC 65P CY70433.40C 35
CY7C428-20DC 20D CY70433.65.J0 o
CY7C428-250C 25D CY7C433-30DMB 30TCB
CY7C428-30DC 2sh, CY7C433-40DMB 40TCB
CY7C428-40DC 35D CY7C433-65DMB 65TCB
0Y7C428-65DC 65D CY7C433-30LMB 30LB
CY7C428-25DM8 2008 CY7C433-40LMB 40LB
CY7C428-30DMB 30DB CY7C433-65LMB 65LB
CY7C428-40DMB 40DB
CY7C428-65DMB 65DB CY3341 IDT72401L
CY7C429 CY3341-2PC 10P
CY7C429-20PC 20TP c%gi‘ﬂggo ]gg
CY7C429-25PC 25TP CY3341DC 10D
CY7C429-30PC 25TP CY3341-2DMB 10DB
CY7C429-40PC 35TP CY3341DMB 10DB
CY7C429-65PC 65TP
CY7C429-20JC 20J CY7C401
CY7C429-25JC 25J CY7C401-25PC 25P ¢
CY7C429-30JC 25J CY7C401-15PC 15P
CY7C429-40JC 35J CY7C401-10PC 10P
CY7C429-65JC 65J CY7C401-5PC 10P
CY7C429-20DC 20TC CY7C401-25DC 25D
CY7C429-25DC 25TC CY7C401-15DC 15D
CY7C429-30DC 25TC CY7C401-10DC 10D
CY7C429-40DC 35TC CY7C401-5DC 10D
CY7C429-65DC 65TC CY7C401-25DMB 25DB
CY7C429-20VC 20Y CY7C401-15DMB 15DB
gggjggggxg gsz CY7C401-10DMB 10DB
- 0
CY70429-40VC s CY7C402 IDT72402L
CY7C429-65VC 65Y CY7C402-25PC 25P
CY7C429-25DMB 20TCB CY7C402-15PC 15P
CY7C429-30DMB 30TCB CY7C402-10PC 10P
CY7C429-40DMB 40TCB CY7C402-5PC 10P
CY7C429-65DMB 65TCB CY7C402-25DC 25D
CY7C432/433 IDT7204S gggjgg] ggg } gg
CY7C432-25PC 25P CY7C402-5DC 10D
CY7C432-30PC 25P CY7C402-25DMB 25DB
CY7C432-40PC 35P CY7C402-15DMB 15D8B
gz;gzgggggg 253 CY7C402-10DMB 10DB
- 5
CY76432.30D0 25D CY7C403 IDT72403L
CY7C432-40DC 35D CY7C403-25PC 25pP
CY7C432-65DC 85D CY7C403-15PC 15P
CY7C432-25DMB 25DB CY7C403-10PC 10P
CY7C432-30DMB 30DB CY7C403-25DC 250
CY7C432-40DMB 40DB CY7C403-15DC 15D
CY7C432-65DMB 65DB CY7C403-10DC 10D
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E dt SMP CROSS REFERENCE GUIDE

&
Integrated Device Technology, Inc.

IDT CYPRESS AMD VLS|
IDT7130SA35P CY7C130-35PC
IDT7130SA35C CY7C130-35DC
IDT7130SA35L48 CY7C130-35LC
IDT7130SA35L52 CY7C131-35LC
IDT7130SA35J CY7C131-35JC
IDT7130SA35F
IDT7130SA45P CY7C130-45PC
IDT7130SA45C CY7C130-45DC
IDT7130SA451L48 CY7C130-45L.C
IDT7130SA45L52 CY7C131-45LC
IDT7130SA45J CY7C131-45JC
IDT7130SA45F
IDT7130SA45CB CY7C130-45DMB
IDT7130SA45L48B CY7C130-45LMB
IDT7130SA45L52B CY7C131-45LMB
IDT7130SA45FB
IDT7130SA55P CY7C130-55PC AM2130-55PC
IDT7130SA55C CY7C130-55DC AM2130-55DC
IDT7130SA55L48 CY7C130-55LC
IDT7130SA55L52 CY7C131-55LC AM2130-55LC
IDT7130SA55J CY7C131-55JC AM2130-55JC
IDT7130SA55F
IDT7130SA55CB CY7C130-55DMB
IDT7130SA55L488 CY7C130-55LMB
IDT7130SA55L52B CY7C131-55LMB
IDT7130SA55FB
IDT7130SA70P AM2130-70PC
IDT7130SA70C AM2130-70DC
IDT7130SA70L48
IDT7130SA70L52 AM2130-70LC
IDT7130SA70J AM2130-70JC
IDT7130SA70F
IDT7130SA70CB AM2130-70/BXC
IDT7130SA70L48B
IDT7130SA70L52B
IDT7130SA70FB
IDT7130SA90P
IDT7130SA90C
IDT7130SA90L48
IDT7130SA90L52
IDT7130SA90J
IDT7130SA90F
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SMP CROSS REFERENCE GUIDE

IDT

CYPRESS

AMD

VLSI

IDT7130SA90CB

IDT7130SA90L48B

IDT7130SA90L52B

IDT7130SA90FB

IDT7130SA100P

AM2130-10PC

IDT7130SA100C

AM2130-10DC

IDT7130SA100L48

IDT7130SA100L52

AM2130-10LC

IDT7130SA100J

AM2130-10JC

IDT7130SA100F

IDT7130SA100CB

AM2130-10/BXC

IDT7130SA100L48B

IDT7130SA100L528B

IDT7130SA100FB

IDT7130SA120CB

AM2130-12/BXC

IDT7130SA120L48B

IDT7130SA120L52B

IDT7130SA120FB

IDT7130LA35P

IDT7130LA35C

IDT7130LA35L48

IDT7130LA35L52

IDT7130LA35J

IDT7130LA3SF

IDT7130LA45P

IDT7130LA45C

IDT7130LA45L48

IDT7130LA45L52

IDT7130LA45J

IDT7130LA45F

IDT7130LA45CB

IDT7130LA45L48B

IDT7130LA45L52B

IDT7130LA45FB

IDT7130LAS5P

IDT7130LAS5C

IDT7130LA55L48

IDT7130LAS5L52

IDT7130LAS5J

IDT7130LASSF

IDT7130LAS5CB

IDT7130LAS5L.48B

IDT7130LA55L52B

IDT7130LAS5FB

IDT7130LA70P
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SMP CROSS REFERENCE GUIDE

IDT

CYPRESS

AMD

VLS!

IDT7130LA70C

IDT7130LA70L48

IDT7130LA70L52

IDT7130LA70J

IDT7130LA70F

IDT7130LA70CB

IDT7130LA70L48B

IDT7130LA70L52B

IDT7130LA70FB

IDT7130LAS0P

IDT7130LAS0C

IDT7130LA90L48

IDT7130LA90L52

IDT7130LAS0J

IDT7130LASOF

IDT7130LA90CB

IDT7130LA90L48B

IDT7130LA90L52B

IDT7130LAS0FB

IDT7130LA100P

IDT7130LA100C

IDT7130LA100L48

IDT7130LA100L52

IDT7130LA100J

IDT7130LA100F

IDT7130LA100CB

IDT7130LA100L48B

IDT7130LA100L52B

IDT7130LA100FB

IDT7130LA120CB

IDT7130LA120L48B

IDT7130LA120L52B

IDT7130LA120FB

IDT7132SA35P

CY7C132-35PC

VT7132-35PC

IDT7132SA35C

CY7C132-35DC

IDT7132SA35L48

CY7C132-35L.C

IDT7132SA35L52

IDT7132SA35J

VT7132-35QC

IDT7132SA35F

IDT7132SA45P

CY7C132-45PC

VT7132-45PC

IDT7132SA45C

CY7C132-45DC

IDT7132SA45L48

CY7C132-45L.C

IDT7132SA45L52

IDT7132SA45J)

VT7132-45QC

IDT7132SA45F




SMP CROSS REFERENCE GUIDE

IDT

CYPRESS

AMD

VLSI

IDT7132SA45CB

CY7C132-45DMB

IDT7132SA45L48B

CY7C132-45LMB

IDT7132SA45L52B

IDT7132SA45FB

IDT7132SA55P

CY7C132-55PC

VT7132-55PC

IDT7132SA55C

CY7C132-55DC

IDT7132SA551.48

CY7C132-55LC

IDT7132SA55L52

IDT7132SA85)

VT7132-55QC

IDT7132SA55F

IDT7132SA55CB

CY7C132-55DMB

IDT7132SA55L48B

CY7C132-55LMB

IDT7132SA55L52B

IDT7132SA55FB

IDT7132SA70P

VT7132-70PC

IDT7132SA70C

IDT7132SA70L48

IDT71325A70L52

IDT7132SA70J

VT7132-70QC

IDT7132SA70F

IDT7132SA70CB

IDT7132SA70L48B

IDT7132SA70L52B

IDT7132SA70FB

IDT7132SA90P

VT7132-90PC

IDT7132SA90C

IDT7132SA90L48

IDT7132SA90L52

IDT7132SA90J

VT7132-90QC

IDT7132SA90F

IDT7132SA90CB

IDT7132SA90L48B

IDT7132SA90L52B

IDT7132SA90FB

IDT7132SA100P

IDT71325A100C

IDT7132SA100L48

IDT7132SA100L52

IDT7132SA100J

IDT7132SA100F

IDT7132SA100CB

IDT71325A100L48B

IDT7132SA100L52B

IDT7132SA100FB

IDT7132SA120CB

IDT7132SA120L48B

1.8




SMP CROSS REFERENCE GUIDE

IDT

CYPRESS

- VLSI

IDT7132SA120L52B

AMD

IDT7132SA120FB

IDT7132LA35P

IDT7132LA35C

IDT7132LA35L48

IDT7132LA35L52

IDT7132LA35J

IDT7132LA35F

IDT7132LA45P

IDT7132LA45C

IDT7132LA45L48

IDT7132LA45L52

IDT7132L.A45J

IDT7132LA45F

IDT7132LA45CB

IDT7132LA45L48B

IDT7132LA45L52B

IDT7132LA45FB

IDT7132LA55P

IDT7132LA55C

IDT7132LAS55L48

IDT7132LA55L52

IDT7132LA55J

IDT7132LAS5F

IDT7132LA55CB

IDT7132LA55L48B

IDT7132LA55L52B

IDT7132LAS5FB

IDT7132LA70P

IDT7132LA70C

IDT7132LA70L48

IDT7132LA70L52

IDT7132LA70J

IDT7132LA70F

IDT7132LA70CB

IDT7132LA70L48B

IDT7132LA70L52B

IDT7132LA70FB

IDT7132LA90P

IDT7132LA90C

IDT7132LA90L48

IDT7132LA90L52

IDT7132LAS0J

IDT7132LA90F

IDT7132LAS0CB

1.8




SMP CROSS REFERENCE GUIDE

IDT

CYPRESS

AMD

VLSI

IDT7132LA90L48B

IDT7132LA90L52B

IDT7132LA90FB

IDT7132LA100P

IDT7132LA100C

IDT7132LA100L48

IDT7132LA100L52

IDT7132LA100J

IDT7132LA100F

IDT7132LA100CB

IDT7132LA100L48B

IDT7132LA100L52B

IDT7132LA100FB

IDT7132LA120CB

IDT7132LA120L488B

IDT7132LA120L52B

IDT7132LA120FB

IDT71321SA35J

CY7C136-35JC

VT71321-35QC

IDT71321SA35L52

CY7C136-35LC

IDT71321SA45J

CY7C136-45JC

VT71321-45QC

IDT71321SA45152

CY7C136-45LC

IDT71321SA45L52B

CY7C136-45LMB

IDT71321SAS55J

CY7C136-55JC

IDT71321SA55L52

CY7C136-55L.C

IDT71321SA55L52B

CY7C136-55LMB

IDT71321SA70L52B

IDT71321LA35J

IDT71321LA35L52

IDT71321LA45J

IDT71321LA45L52

IDT713210LA451L.52B

IDT71321LA55J

IDT71321LA55L52

IDT71321LA55L528B

IDT71321LA70L52B

IDT71322S35P

IDT71322835C

IDT71322S35J

IDT71322S35L48

IDT71322545P

IDT71322545C

IDT71322545J

IDT713225451.48

1.8




SMP CROSS REFERENCE GUIDE

IDT

CYPRESS

AMD

VvLsi

IDT71322545CB

IDT71322845L48B

IDT71322S855P

IDT71322855C

IDT71322855J

IDT71322555L48

IDT71322555CB

IDT71322855L.48B

IDT71322870P

IDT71322870C

IDT71322570J

IDT71322570L48

IDT71322570CB

IDT71322S570L48B

IDT71322L35P

IDT71322L35C

IDT71322L.35J

IDT71322L351.48

IDT71322L45P

IDT71322L45C

IDT71322L45J

IDT713221.45L48

IDT71322L45CB

IDT71322L45L488

IDT71322L55P

IDT71322L55C

IDT71322L55J

IDT71322L55L48

IDT71322L55CB

IDT71322L55L48B

IDT71322L70P

IDT71322L70C

IDT71322L70J

IDT71322L70L48

IDT71322L70CB

IDT71322L70L48B

IDT7133845XC

IDT7133S545J

IDT7133S545L68

IDT7133S845G

IDT7133855XC

IDT7133S55J

IDT7133S555L68

IDT7133S55G

1.8




SMP CROSS REFERENCE GUIDE

IDT CYPRESS AMD VLSI

IDT7133S55L68B

IDT7133555GB

IDT7133S70XC

IDT7133S70J

IDT7133S70L68

IDT7133S70G

IDT7133570XCB

IDT7133S70L68B

IDT7133570GB

IDT7133S90XC

IDT7133S90J

IDT7133S90L68

IDT7133S90G

IDT7133590XCB

IDT7133590L68B

IDT7133S90GB

IDT7133L45XC

IDT7133L45J

IDT7133L45L68

IDT7133L45G

IDT7133L55XC

IDT7133L55J

IDT7133LE5L68

IDT7133L55G

IDT7133L55L688B

IDT7133L55GB

IDT7133L70XC

IDT7133L70J

IDT7133L70L68

IDT7133L70G

IDT7133L70XCB

IDT7133L70L68B

IDT7133L70GB

IDT7133L90XC

IDT7133L90J

IDT7133L90L68

IDT7133L80G

IDT7133L90XCB

IDT7133L90L68B

IDT7133L90GB

IDT71342835L52

IDT71342835J

IDT71342845L52

1DT71342545J

1.8



SMP CROSS REFERENCE GUIDE

IDT CYPRESS AMD VLSI
IDT71342845L52B
IDT71342555L52
IDT71342S855J
IDT71342855L.52B
IDT71342570L52
IDT71342570J
IDT71342S870L52B
IDT7140SA35P CY7C140-35PC
IDT7140SA35C CY7C140-35DC
IDT7140SA35L48 CY7C140-35LC
IDT7140SA35L52 CY7C141-35LC
IDT7140SA35J CY7C141-35JC
IDT7140SA35F
IDT7140SA45P CY7C140-45PC
IDT7140SA45C CY7C140-45DC
IDT7140SA451.48 CY7C140-45L.C
IDT7140SA451.52 CY7C141-45LC
IDT7140SA45J CY7C141-45JC
IDT7140SA45F
IDT7140SA45CB CY7C140-45DMB
IDT7140SA45L48B CY7C140-45LMB
IDT7140SA45L52B CY7C141-45LMB
IDT7140SA45FB
IDT7140SAS5P CY7C140-55PC AM2140-55PC
IDT7140SA55C CY7C140-55DC AM2140-55DC
IDT7140SA55148 CY7C140-55LC
IDT7140SA55152 CY7C141-55LC AM2140-55LC
IDT7140SA55J CY7C141-55JC AM2140-55JC
IDT7140SA55F
IDT7140SA55CB CY7C140-55DMB
IDT7140SA55L48B CY7C140-55LMB
IDT7140SA55L52B CY7C141-55L.MB
IDT7140SA55FB
IDT7140SA70P AM2140-70PC
IDT7140SA70C AM2140-70DC
IDT7140SA70L48
IDT7140SA70L52 AM2140-70LC
IDT7140SA70J AM2140-70JC
IDT7140SA70F
IDT7140SA70CB AM2140-70/BXC
IDT7140SA701.48B
IDT7140SA70L52B
IDT7140SA70FB
IDT7140SA90P
IDT7140SA90C

1.8




SMP CROSS REFERENCE GUIDE

IDT

CYPRESS

AMD

VLSI

IDT7140SA90L48

| ipT71405 0052

IDT7140SA90J

IDT7140SA90F

IDT7140SA90CB

IDT7140SA90L48B

IDT7140SA90L52B

IDT7140SA90FB

IDT7140SA100P

AM2140-10PC

IDT7140SA100C

AM2140-10DC

IDT7140SA100L48

IDT7140SA100L52

AM2140-10LC

IDT7140SA100J

AM2140-10JC

IDT7140SA100F

IDT7140SA100CB

AM2140-10/BXC

IDT7140SA100L48B

IDT7140SA100L52B

IDT7140SA100FB

IDT7140SA120CB

AM2140-12/BXC

IDT7140SA120L48B

IDT7140SA120L52B

IDT7140SA120FB

IDT7140LA35P

IDT7140LA35C

IDT7140LA35L48

IDT7140LA35L52

IDT7140LA35J

IDT7140LA35F

IDT7140LA45P

IDT7140LA45C

IDT7140L.A45L48

IDT7140LA45L52

IDT7140LA45J

IDT7140LA45F

IDT7140LA45CB

IDT7140LA45148B

IDT7140LA45L52B

IDT7140LA45FB

IDT7140LA55P

IDT7140LA55C

IDT7140LA55L48

IDT7140LA55L52

IDT7140LA55J

IDT7140LAS55F

IDT7140LA55CB

1.8
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SMP CROSS REFERENCE GUIDE

IDT

CYPRESS

AMD

VLSI

IDT7140LA55L488B

IDT7140LAS55L52B

IDT7140LA55FB

IDT7140LA70P

IDT7140LA70C

IDT7140LA70L48

IDT7140LA70L52

IDT7140LA70J

IDT7140LA70F

IDT7140LA70CB

IDT7140LA70L48B

IDT7140LA70L52B

IDT7140LA70FB

IDT7140LA90P

IDT7140LAS0C

IDT7140LA90L48

IDT7140LA90LS52

IDT7140LA90J

IDT7140LASOF

IDT7140LA90CB

IDT7140LA90L48B

IDT7140LA90L52B

IDT7140LA90FB

IDT7140LA100P

IDT7140LA100C

IDT7140LA100L48

IDT7140LA100L52

IDT7140LA100J

IDT7140LA100F

IDT7140LA100CB

IDT7140LA100L48B

IDT7140LA100L52B

IDT7140LA100FB

IDT7140LA120CB

IDT7140LA120L48B

IDT7140LA120L52B

IDT7140LA120FB

IDT7142SA35P

CY7C142-35PC

VT7142-35PC

IDT7142SA35C

CY7C142-35DC

IDT7142SA35L48

CY7C142-35LC

IDT7142SA35L52

IDT71428A35J

VT7142-35QC

IDT71425A35F

IDT7142SA45P

CY7C142-45PC

VT7142-45PC

IDT7142SA45C

CY7C142-45DC

1.8
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SMP CROSS REFERENCE GUIDE

IDT

CYPRESS

AMD

VLSI

IDT7142SA45L48

CY7C142-45LC

IDT7142SA45L52

IDT7142SA45J

VT7142-45QC

IDT7142SA45F

IDT7142SA45CB

CY7C142-45DMB

IDT7142SA45L48B

CY7C142-45LMB

IDT71425A45L52B

IDT7142SA45FB

IDT7142SA55P

CY7C142-55PC

VT7142-55PC

IDT7142SA55C

CY7C142-55DC

IDT7142SA55L48

CY7C142-55LC

IDT7142SA55L52

IDT7142SA55J

VT7142-55QC

IDT7142SA55F

IDT7142SA55CB

CY7C142-55DMB

IDT7142SA55.48B

CY7C142-55LMB

IDT7142SA55L52B

IDT7142SA55FB

IDT7142SA70P

VT7142-70PC

IDT7142SA70C

IDT7142SA70L48

IDT7142SA70L52

IDT7142SA70J

VT7142-70QC

IDT7142SA70F

IDT7142SA70CB

IDT7142SA70L48B

IDT7142SA70L52B

IDT7142SA70FB

IDT7142SA30P

VT7142-90PC

IDT7142SA90C

IDT7142SA90L48

IDT7142SA90L52

IDT7142SA90J

VT7142-90QC

IDT7142SA90F

IDT7142SA90CB

IDT7142SA90L48B

IDT7142SA%0L52B

IDT7142SA90FB

IDT7142SA100P

IDT7142SA100C

IDT7142SA100L48

IDT7142SA100L52

IDT7142SA100J

IDT7142SA100F

IDT7142SA100CB

IDT7142SA100L48B

1.8
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SMP CROSS REFERENCE GUIDE

IDT CYPRESS AMD VLSI
IDT7142SA100L52B
IDT7142SA100FB
IDT71425A120CB
IDT7142SA120L48B
IDT71425A120L52B
IDT7142SA120FB

IDT7142LA35P
IDT7142LA35C
IDT7142LA35L48
IDT7142LA35L52
IDT7142LA35J
IDT7142LA35F
IDT7142LA45P
IDT7142LA45C
IDT7142LA45L48
IDT7142LA45L52
IDT7142LA45J
IDT7142LA45F
IDT7142LA45CB
IDT7142LA451L48B
IDT7142LA45.528
IDT7142LA45FB
IDT7142LA55P
IDT7142LAS5C
IDT7142LA55L.48
IDT7142LA55L52
IDT7142LA55J
IDT7142LAS5F
IDT7142LA55CB
IDT7142LAS55L48B
IDT7142LA55L52B
IDT7142LA55FB
IDT7142LA70P
IDT7142LA70C
IDT7142LA70L48
IDT7142LA70L52
IDT7142LA70J
IDT7142LA70F
IDT7142LA70CB
IDT7142LA70L488
IDT7142LA70L52B
IDT7142LA70FB
IDT7142LA90P
IDT7142LA90C
IDT7142LA90L48

1.8 13



SMP CROSS REFERENCE GUIDE

IDT

CYPRESS

AMD

VLSI

IDT7142LA90L52

IDT7142LA90J

IDT7142LA90F

IDT7142LA90CB

IDT7142LA90L48B

IDT7142LA90L52B

IDT7142LA90FB

IDT7142LA100P

IDT7142LA100C

IDT7142LA100L48

IDT7142LA100L52

IDT7142LA100J

IDT7142LA100F

IDT7142LA100CB

IDT7142LA100L48B

IDT7142LA100L52B

IDT7142LA100FB

IDT7142LA120CB

IDT7142LA120L48B

IDT7142LA120L52B

IDT7142LA120FB

IDT71421SA35J

CY7C146-35JC

VT71421-35QC

IDT71421SA35L52

CY7C146-35LC

IDT71421SA45J

CY7C146-45JC

VT71421-45QC

IDT71421SA45L52

CY7C146-45LC

IDT71421SA45L52B

CY7C146-45LMB

IDT71421SA55J

CY7C146-55JC

IDT71421SA55L52

CY7C146-55LC

IDT71421SA55L52B

CY7C146-55LMB

IDT71421SA70L52B

IDT71421LA35J

IDT71421LA35L52

IDT71421LA45J

IDT71421LA45L52

IDT71421LA451L528

IDT71421LAS5J

IDT71421LAS5L52

IDT71421LA55L52B

IDT71421LA70L52B

IDT7134S35P

IDT7134S35C

IDT7134S35J

IDT7134S35L52

1.8
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SMP CROSS REFERENCE GUIDE

IDT

CYPRESS

AMD

VLSI

IDT7134845P

IDT7134845C

IDT7134545J

IDT7134845L52

IDT7134545CB

IDT7134545L52B

IDT7134S55P

IDT7134S555C

IDT7134S855J

IDT7134855L52

IDT7134S55CB

IDT7134S555L52B

IDT7134S70P

IDT7134S70C

IDT7134S70J

IDT7134S70L52

IDT7134570CB

IDT7134870L528

IDT7134L35P

IDT7134L35C

IDT7134L35J

IDT7134L35L52

IDT7134L45P

IDT7134L45C

IDT7134L45J

IDT7134L45L52

IDT7134L45CB

IDT7134145L528

IDT7134L55P

IDT7134L55C

IDT7134L55J

IDT7134L55L52

IDT7134L55CB

IDT7134L55L52B

IDT7134L70P

IDT7134L70C

IDT7134L70J

IDT7134L70L52

IDT7134L70CB

IDT7134L70L52B

IDT7143545XC

IDT71435454

IDT7143545L68

IDT7143845G

1.8
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SMP CROSS REFERENCE GUIDE

IDT

CYPRESS

AMD

VLSI

IDT7143S55XC

IDT7143S55)

IDT7143S55L68

IDT7143S55G

IDT7143S55L68B

IDT7143555GB

IDT7143S70XC

IDT7143S70J

IDT7143S70L68

IDT7143S870G

IDT7143S70XCB

IDT7143S70L68B

IDT7143S70GB

IDT7143S90XC

IDT7143S90J

IDT7143590L68

IDT7143S90G

IDT7143S90XCB

IDT7143590L68B

IDT7143S90GB

IDT7143L45XC

IDT7143L45J

IDT7143L45L68

IDT7143L45G

IDT7143L55XC

IDT7143L55J

IDT7143L55L68

IDT7143L55G

IDT7143L55L68B

IDT7143L55GB

IDT7143L70XC

IDT7143L70J

IDT7143L70L68

IDT7143L70G

IDT7143L70XCB

IDT7143L70L68B

IDT7143L70GB

IDT7143L90XC

IDT7143L90J

IDT7143L90L68

IDT7143L90G

IDT7143L90XCB

IDT7143L90L.68B

IDT7143L90GB

1.8
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SMP CROSS REFERENCE GUIDE

IDT

CYPRESS

AMD

VLSI

IDT71342L35L52

IDT71342L35J

IDT71342L45L52

IDT71342L45J

IDT71342L45L52B

IDT71342L55L52

IDT71342L55J

IDT71342L.55L528

IDT71342L70L52

1DT71342L70J

IDT71342L70L52B

1.8
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e

Integrated Device Technology, Inc.

SSD CROSS REFERENCE GUIDE

IDT PN IDT P/N
‘ DIRECT SIMILAR CYPRESS/MULTICHIP
CYPRESS/MULTICHIP P/N EQUIVALENT PART ORG/PACKAGE

CYM1240HD-35MB 7M4042535CB 1 MEG (256K X 4) JEDEC
CYM1240HD-45MB 7M4042545CB 28 PIN DIP
CYM1420HD-30C 8M824S30C 1 MEG (128K X 8) JEDEC
CYM1420HD-35C 8M824835C 32 PINDIP

8M824S35N
CYM1420HD-45C 8M824S45C

8M824S45N
CYM1420HD-55C 8M824S50C

8M824S50N
CYM1420HD-70C 8M824S70C

8M824S70N
CYM1421HD-70MB 8M824S70CB 1 MEG (128K X 8) JEDEC
CYM1421HD-85MB 8M824585CB 32 PIN DIP
CYM1421HD-100MB 8M8245100CB [Low power version]
CYM1422PS-35C 8MP824S35S 1 MEG (128K X 8)
CYM1422PS-45C 8MP824S45S 30PIN SIP
CYM1422PS-55C 8MP824S55S
CYM1441PZ-25C 7MP4034525Z 2 MEG (256K X 8) JEDEC
CYM1441PZ-35C 7MP4034S35Z 60 PIN ZIP
CYM1441PZ-45C 7MP4034545Z
CYM1460PS-45C 7MP4008S45S 4 MEG (512K X 8)
CYM1460PS-55C 7MP4008S55S 36 PIN SIP
CYM1460PS-70C 7MP4008S70S
CYM1461PS-70C 7MP4008L70S 7MP4058L70S 4 MEG (512K X 8)
CYM1461PS-85C 7MP4008L85S 7MP4058L85S 36 PIN SIP
CYM1461PS-100C 7MP4008L100S 7MP4058L100S
CYM1464PD-45C 7MB4048S45P 4 MEG (512K X 8) JEDEC
CYM1464PD-55C 7MB4048S50P 32 PINDIP
CYM1464PD-70C 7M4048L70N
CYM1540PS-30C 7MB4040S25P 2 MEG (256K X 9)
CYM1540PS-35C 7MB4040S35P 44 PIN SIP
CYM1540PS-45C 7MB4040S45P
CYM1541PD-25C 7MB4040S25P 2 MEG (256K X 9)
CYM1541PD-35C 7MB4040S35P 44 PIN DIP
CYM1541PD-45C 7MB4040S45P
CYM1610HD-25C 8MB56840C 256K (16K X 16)
CYM1610HD-35C 8M656S40C 40 PIN DIP
CYM1610HD-45C 8M656540C
CYM1610HD-50C 8M656S50C
CYM1611HV-20C 7MC4005S20CV 256K (16K X 16)
CYM1611HV-25C 7MC4005825CV 36 PIN DSIP
CYM1611HV-30C 7MC4005S30CV
CYM1611HV-35C 7MC4005835CV
CYM1611HV-45C 7MC4005S45CV
CYM1620HD-30C 8M624S30C 1 MEG (64K X 16) JEDEC
CYM1620HD-35C 8M624835C 40 PiN DIP
CYM1620HD-45C 8M624545C
CYM1620HD-55C 8M624S50C

1.9




SSD CROSS REFERENCE GUIDE

IDT P/N IDT P/N
DIRECT SIMILAR CYPRESS/MULTICHIP
CYPRESS/MULTICHIP P/N EQUIVALENT PART ORG/PACKAGE

CYM1621HD-25C 7M624S25C 1 MEG (64K X 16),
CYM1621HD-30C 7M624S30C (128K X 8), (256K X 4)
CYM1621HD-35C 7M624S35C 40 PIN DIP
CYM1621HD-45C 7M624845C
CYM1622HV-25C 7MP4028 1 MEG (64K X 16)
CYM1622HV-35C 7MP4028 40 PIN DSIP
CYM1622HV-45C 7MP4028
CYM1623HD-70MB 8M624S70CB 1 MEG (64K X 16) JEDEC
CYM1623HD-85MB 8M624S85CB 40 PIN DIP
CYM1623HD-100MB 8M624S5100CB [low power version]
CYM1624PV-25C 7MP4028S25V 1 MEG (64K X 16)
CYM1624PV-35C 7MP4028S35V 40 PIN DSIP
CYM1624PV-45C 7MP4028S45V
CYM1626PS-30C 8MP624S30S 1 MEG (64K X 16)
CYM1626PS-35C 8MP624S35S 40 PIN SIP
CYM1626PS-45C 8MP624S45S
CYM1641HD-25C 7M4016S25C 4 MEG (256K X 16)
CYM1641HD-35C 7M4016S35C 48 PIN DIP
CYM1641HD-45C 7M4016545C
CYM1641HD-55C 7M4016S55C
CYM1821PZ-15C 7MP4031S15Z 512K (16K X 32) JEDEC
CYM1821PZ-20C 7MP4031S20Z 64 FR-4 ZIP
CYM1821PZ-25C 7MP4031S252
CYM1821PZ-35C 7MP4031S35Z
CYM1821PZ-45C 7MP4031S35Z
CYM1822HV-20C 7MC4032S20CV 512K (16K X 32)
CYM1822HV-25C 7MC4032S825CV 88 PIN DSIP
CYM1822HV-30C 7MC4032S30CV
CYM1822HV-35C 7MC4032S835CV
CYM1822HV-45C 7MC4032S45CV
CYM1830HD-25C 7M4017825C 2 MEG (64K X32) -
CYM1830HD-30C 7M4017S30C 60 PIN DIP
CYM1830HD-35C 7M4017835C
CYM1830HD-45C 7M4017845C
CYM1830HD-55C 7M4017S50C
CYM1831PZ-25C 7MP4036S252 2 MEG (64K X 32) JEDEC
CYM1831PZ-30C 7MP4036S30Z 64 PIN ZIP ’
CYM1831PZ-35C 7MP4036S35Z
CYM1831PZ-45C 7MP4036S35Z
CYM1831PM-25C - 7MP4036S25M 2 MEG (64K X 32) JEDEC
CYM1831PM-30C 7MP4036S30M 64 PIN SIMM
CYM1831PM-35C 7MP4036S35M
CYM1831PM-45C 7MP4036S35M
CYM1832PZ-25C 7MP4036S25Z 2 MEG (64K X 32)
CYM1832PZ-35C 7MP4036S35Z 60 PIN ZIP
CYM1832PZ-45C 7MP4036S35Z
CYM1832PZ-55C 7MP4036S35Z
CYM1840HD-30C 7M4067S30C 8 MEG (256K X 32)
CYM1840HD-35C 7M4067835C 60 PIN DIP
CYM1840HD-45C 7M4067545C
CYM1840HD-55C 7M4067S55C
CYM1841PZ-30C 7MP4045S30Z 8 MEG (256K X 32) JEDEC
CYM1841PZ-35C 7MP4045S35Z 64 PIN ZIP
CYM1841PZ-45C 7MP4045S45Z
CYM1841PZ-55C 7MP4045S55Z
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SSD CROSS REFERENCE GUIDE

IDT PN IDT PN
DIRECT SIMILAR CYPRESS/MULTICHIP
CYPRESS/MULTICHIP P/N EQUIVALENT PART ORG/PACKAGE
CYM1841PM-30C 7MP4045S30M 8 MEG (256K X 32) JEDEC
CYM1841PM-35C 7MP4045S35M 64 PIN SIMM
CYM1841PM-45C 7MP4045S45M
CYM1841PM-55C 7MP4045S55M
IDT P/N IDT P/N
DIRECT SIMILAR DENSE-PAC
DENSE-PAC P/N EQUIVALENT PART ORG/PACKAGE
DPS16X5-XXX 7MP564 80K (16K X 5)
7MP564 28 PIN SIP
DPS16X17-25 7MC4005S25CV 256K (16K X 16)
DPS16X17-35 7MC4005S35CV 36 PIN DSIP
DPS16X17-45 7MC4005S45CV
DPS16X17-55 7MC4005855CV
DPS257-XXX 7M656 256K (16K X 16)
7M656 (32K X 8)
7M656 (64K X 4)
7M656 40 PIN DIP
DPS1024-25C 7M624 1 MEG (256K X 4),
DPS1024-35C 7M624 (128K X 8), (64K X 16)
DPS1024-45C 7M624 42 PIN DIP
DPS1024-55C 7M624
DPS1026-25C 7M624 1 MEG (256K X 4),.
DPS1026-35C 7M624 (128K X 8), (64K X 16)
DPS1026-45C 7M624 40 PIN DIP
DPS1026-55C 7M624
DPS1027-25C 7M624S25C 1 MEG (256K X 4),
DPS1027-35C 7M624S35C (128K X 8), (64K X 16)
DPS1027-45C 7M624S45C 40 PIN DIP
DPS1027-55C 7M624S55C
DPS2516-25C 7M4016 4 MEG (256K X 16)
DPS2516-35C 7M4016 44 PIN DIP
DPS2516-45C 7M4016
DPS2516-55C 7M4016
DPS4648-85C 7Mm812 512K (64K X 8)
DPS4648-100C 7M812 32 PINDIP
DPS4648-120C 7M812
DPS4648-150C 7M812
DPS5124-45C 7MP4034 2 MEG (512K X 4),
DPS5124-55C 7MP4034 (256K X 8)
54 PIN DIP
DPS6432-35C 7M4017S35C 2 MEG (64K X 32)
DPS6432-45C 7M4017S45C 60 PIN DIP
DPS6432-55C 7M4017S55C
DPS6432-70C 7M4017S70C
DPS6433-85C 7MP4034, 7M4017 2 MEG (64K X 32)
DPS6433-100C 7MP4034, 7M4017 (128K X 16), (256K X 8)
DPS6433-120C 7MP4034, 7M4017 60 PIN DIP
DPS6433-150C 7MP4034, 7M4017 {low power version]
DPS6433-55C 7M4017855C 2 MEG (64K X 32)
DPS6433-70C 7M4017S70C 60 PIN DIP
DPS6433-100C 7M4017570C [low power version)
DPS8645-XXX 7MP456 256K (64K X 4)
7MP456 28 PIN SIP
DPS8808-XXX 7M864 64K (8K X 8)
7M864 - 28 PINDIP

1.9




SSD CROSS REFERENCE GUIDE

IDT P/N IDT P/N
DIRECT SIMILAR DENSE-PAC
DENSE-PAC P/N EQUIVALENT PART ORG/PACKAGE
DPS8M612-85C 8M612S85C 512K (32K X 16)
DPS8M612-100C 8M612S100C 40 PIN DIP
DPS8M612-120C 8M6125100C
DPS8M612-150C 8M612S100C
DPS8M624-85C 8M624S85C 1 MEG (64K X 16)
DPS8M624-100C 8M624S100C 40 PIN DIP
DPS8M624-120C 8M624S100C
DPS8M624-150C 8M6245100C
DPS8M656-35C 8MB56S40C 256K (16K X 16)
DPS8M656-40C 8M656S40C 40 PIN DIP
DPS8M656-70C 8MB56S70C
DPS10241-25C 7MC4001835C 1 MEG (1024K X 1)
DPS10241-35C 7MC4001835CS 30 PIN SIP
DPS10241-45C 7MC4001545CS
DPS10241-55C 7MC4001855CS
DPS40256-XXX 8M856 256K (32K X 8)
8M856 28 PIN DIP
DPS41257-XXX 8M856 256K (32K X 8)
8M856 28 PIN DIP
DPS41288-70C 8M824S70C 8M824L70N 1 MEG (128K X 8)
DPS41288-85C 8M824L85N 32 PIN DIP
DPS41288-100C 8M824L100N
DPS45128-85C 7MP4008 4 MEG (512K X 8)
DPS45128-100C 7MP4008 48 PIN DIP
DPS45128-120C 7MP4008
DPS45128-150C 7MP4008
DPS45129-85C 7M4016S55C 4 MEG (256K X 16)
DPS45129-100C 7M4016S55C 48 PIN DIP
DPS45129-120C 7M4016S55C
DPS45129-150C 7M4016S55C
DPS51288-85C 7M4048L85N 4 MEG (512K X 8)
DPS51258-100C 7M4048L100N 32 PIN DIP
DPS51288-120C 7M4048L120N
DPS51288-150C 7M4048L120N
DPS3232V 7M4003SXXCH 1 MEG (32K X 32)
66 PIN HIP
DPE3232V 7M7004SXXCH 1 MEG (32K X 32) EEPROM
66 PIN HIP
IDT P/N IDT P/N
DIRECT SIMILAR EDI
EDI P/N EQUIVALENT PART ORG/PACKAGE
EDI8M4257C35C4B 7M4042S35CB 1 MEG (256K X 4) JEDEC
EDI8M4257C45C4B 7M4042545CB 28 PIN DIP
EDI8M4257C55C4B 7M4042555CB )
EDI8M8128C35C6C 8M824S35C 8M824S35N, 8MP824S35S 1 MEG (128K X 8) JEDEC
EDI8M8128C45C6C 8M824S45C 8MB824S45N, 8MP824S45S 32 PINDIP
EDI8M8128C55C6C 8M824S50C 8M824S50N, 8MP824S50S
EDI8BM8128C45C6B 8M824S45CB
EDI8M8128C55C6B 8M824S50CB
EDI8M8128C70C6EB 8M824S70CB
EDI8M8128C60P6C 8M824S60N 8M824S60C, 8MP824S60S 1 MEG (128K X 8) JEDEC
EDI8M8128C70P6C 8M824L70N 8M824S70C, 8MP824L70S 32 PIN DIP
EDIgM8128C100P6C 8M824L100N 8MP824L100S
EDI8M8128C120P6C 8M824L100N 8MP824L100S
EDI8M8128C150P6C 8M824L100N 8MP824L100S
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SSD CROSS REFERENCE GUIDE

IDT P/N IDT P/N :
DIRECT SIMILAR EDI
EDI P/N EQUIVALENT PART ORG/PACKAGE

EDI8M8128C85C6B 8M824S85CB 1 MEG (128K X 8) JEDEC
EDI8M8128C1006CB 8M824S100CB 32 PINDIP
EDI8M8128C1206CB 8M8245100CB [low power version]
EDIBM8128C1506CB 8M824S5100CB
EDI8M8256C70P6C 7M4068L70N 2 MEG (256K X 8) JEDEC
EDI8M8256C85P6C 7M4068L85N 32 PIN DIP
EDI8M8256C100P6C 7M4068L100N
EDIBM8256C120P6C 7M4068L120N
EDIBM8256C150P6C 7M4068L120N
EDI8F8257C85B6C 7M4068L85N 2 MEG (256K X 8) JEDEC
EDI8F8257C100B6C 7M4068L100N 32 PIN DIP
EDI8F8257C120B6C 7M4068L120N
EDI8F8257C150B6C 7M4068L120N
EDIBM8257C85P6C 7M4068L85N 2 MEG (256K X 8) JEDEC
EDI8M8257C100P6C 7M4068L100N 32 PIN DIP
EDI8M8257C120P6C 7M4068L120N
EDI8M8257C150P6C 7M4068L120N
EDI8F8257C45MSC 7MP4034545Z2 2 MEG (256K X 8)
EDI8F8257C55MSC 7MP4034S845Z 36 PIN SIP
EDI8F8257C70MSC 7MP4034545Z :
EDI8F8258C45MSC 7MP40345452 2 MEG (256K X 8)
EDI8F8258C55MSC 7MP4034545Z 36 PIN SIP
EDI8F8258C70MSC 7MP4034545Z
EDIBM8512C85P6C 7M4048L85N 4 MEG (512K X 8) JEDEC
EDI8M8512C100P6C 7M4048L100N 32 PIN DIP
EDI8BM8512C120P6C 7M4048L120N ‘
EDI8M8512C150P6C 7M4048L120N
EDI8M8512C85C6B 7M4048S85CB
EDI8M8512C100C6B 7M4048S100CB
EDI8M8512C120C6B 7M4048S120CB
EDI8M8512C150C6B 7M40485120CB
EDI8F8512C45M6C 7MB4048S45P 4 MEG (512K X 8) JEDEC
EDI8F8512C55M6C 7MB4048S55P 32 PINDIP
EDI8F8512C70M6C 7M4048L70N
EDI8M8512C45M6B 7M4048S45CB
EDI8M8512C55M6B 7M4048S55CB
EDIBM8512C70M6B 7M4048S70CB
EDH816H16C-25CC-Z 7MC4005525CV 256K (16K X 16)
EDH816H16C-35CC-Z 7MC4005S835CV 36 PIN DSIP
EDH816H16C-45CC-Z 7MC4005S45CV
EDH816H16C-25CMHR-Z 7MC4005525CVB
EDH816H16C-35CMHR-Z 7MC4005S35CVB
EDH816H16C-45CMHR-Z 7MC4005S45CVB
EDI8F1664C100PC 8M624S70C 8MP624L100S 1 MEG (64K X 16)
EDI8F1664C120PC 8M624S70C 8MP624L100S 40 PIN DIP
EDIBF1664C150PC 8M624S70C 8MP624L100S
EDI8M1664C45C6C 8M624S50C 1 MEG (64K X 16) JEDEC
EDI8M1664C55C6C 8M624S50C 40 PIN DIP
EDI8M1664C60C6C 8M624S60C
EDI8M1664C70C6C 8M624S70C
EDI8M1664C85C6C 8M624S850C
EDIBM1664C100C6C - 8M624S100C
EDI8BM1664C55C6B 8M624S50CB
EDI8M1664C60C6B 8M624S60CB
EDI8M1664C70C6B 8M624S70CB -
EDI8M1664C85C6B 8M624S85CB
EDI8BM1664C100C6B 8M6245100CB
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SSD CROSS REFERENCE GUIDE

IDT PN IDT PN
DIRECT SIMILAR EDI
EDI P/N EQUIVALENT PART ORG/PACKAGE

EDI8M1664C25C9C 7M624S25C 1 MEG (64K X 16)
EDI8M1664C35C9C 7M624S35C 40 PIN DIP
EDI8BM1664C45C9C 7M624S45C
EDI8M1664C55C9C 7M624S55C
EDI8M1664CG70C9C 7M624S70C
EDI8M1664C25C98B 7M624S525CB
EDI8M1664C35C9B 7M624S35CB
EDI8M1664C45C9B 7M624S45CB
EDI8M1664C55C9B 7M624S55CB
EDI8M1664C70C98B 7M624S70CB
EDI8M16256C25C9C 7M4016S25C 4 MEG (256K X 16)
EDI8M16256C35C9C 7M4016S35C 48 PIN DIP
EDI8M16256C45C9C 7M4016S45C
EDI8M16256C55C9C 7M4016S55C
EDI8M16256C70C9C 7M4016S55C
EDI8M16256C35C9B 7M4016S35CB
EDI8M16256C45C9B 7M4016S45CB
EDI8M16256C55C9B 7M4016S55CB
EDI8BM16256C70C9B 7M4016S55CB
EDI8M16257C35M6C 7MB4066S35P 4 MEG (256K X 16)
EDI8M16257C45M6C 7MB4066S45P 40 PINDIP
EDI8M16257C55M6C 7MB4066S55P
EDI8M16257C70M6C 7MB4066S55P
EDI8F3264C25M6C 7M4017525C 2 MEG (64K X 32)
ED!8F3264C35M6C 7M4017S35C 60 PIN DIP
EDI8F3264C45M6C 7M4017S45C
EDI8F3264C55M6C 7M4017S50C
EDI8M3264C25C6B 7M4017S30CB
EDI8M3264C35C6B 7M4017S35CB
EDI8M3264C45C6B 7M4017S45CB
EDIBM3264C55C6B 7M4017S50CB
EDI8F3264C25MZC 7MP4036525Z 2 MEG (64K X 32) JEDEC
EDI8F3264C35MZC 7MP4036S30Z 64 PIN ZIP
EDI8F3264C45MZC 7MP4036S35Z
EDI8F3264C55MZC 7MP4036S35Z
EDI8M32256C35B6C 7M4067S35C 8 MEG (256K X 32)
EDI8M32256C45B6C 7M4067S45C 60 PIN DIP
EDIBM32256C55B6C 7M4067S55C
EDI8M32256C70B6C 7M4067S55C
EDI8M32256C35BZC 7MP4045S35Z 8 MEG (256K X 32) JEDEC
EDI8M32256C45BZC 7MP4045S45Z 64 PIN ZIP
EDI8M32256C55BZC 7MP4045S55Z
EDI8M32256C70BZC 7MP4045570Z
EDI8M8130C50CC 8M824 1 MEG (128K X 8)
EDI8M8130C60CC 8M824 32 PIN DIP
EDI8M8130C70CC 8M824 [dual chip enable]
EDI8M8130C80CC 8M824
EDI8M8130C30CC 8M824
EDI8M8130C100CC 8M824
EDI8M8130C120CC 8M824
EDI8M8130C150CC 8M824
EDI8M8130C50CB 8M824
EDI8M8130C60CB 8M824
EDI8BM8130C70CB 8M824
EDI8M8130C80CB 8Ms24
EDIS8M8130C90CB 8M824
EDI8M8130C100CB 8M824
EDI8M8130C120CB 8M824
EDI8M8130C150CB 8M824
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SSD CROSS REFERENCE GUIDE

IDT PN IDT P/N
DIRECT SIMILAR EDI
EDI P/N EQUIVALENT PART ORG/PACKAGE

EDI8M8130P90CB 8M824 1 MEG (128K X 8)
EDISM8130P100CB 8M824 32 PIN DIP
EDI8M8130P120CB 8M824 [dual chip enable]
EDISM8130P150CB 8M824 [low power version]
EDIgM864C50CC 7M812 512K (64K X 8)
EDI8M864C60CC 7M812 32 PIN DIP
EDISM864C70CC 7M812
EDI8M864C80CC 7M812
EDI8M864C90CC 7M812
EDI8M864C100CC 7M812
EDI8M864C120CC 7M812
EDISM864C150CC 7M812
EDI8M864C50CB 7M812
EDI8M864C60CB 7M812
EDI8M864C70CB 7M812
EDI8M864C80CB 7M812
EDISM864C90CB 7M812
EDI8M864C100CB 7M812
EDI8M864C120CB 7M812
EDI8M864C150CB 7M812
EDH81H256C-55 7MC156S55CS 7MP156 256K (256K X 1)
EDH81H256C-70 7MC156S70CS 28 PIN SIP
EDH84H64C-35CC-D3 7MP456 256K (64K X 4)
EDH84H64C-45CC-D3 24 PINDIP
EDH84H64C-55CC-D3
EDH84H64C-35CMHR-D3
EDH84H64C-35CMHR-D3
EDH84H64C-35CMHR-D3
EDH84H64C-35CMHR-D3
EDH84H64C-35CC-S 7MP456S35S 256K (64K X 4)
EDH84H64C-45CC-S 7MP456S45S 28 PIN SIP
EDH84H64C-55CC-S 7MP456555S
EDH8808HC-55CMHR 8M864L55CB 64K (8K X 8)
EDH8808HC-70CMHR 8M864L75CB 28 PINDIP
EDH8808C-10CMHR 8M864L.85CB
EDH8808C-12CMHR 8M864L120CB
EDH8808C-15CMHR 8M864L150CB
EDH8808CL-20CMHR 8M864L150CB
EDH8808CL-25CMHR 8M864L150CB
EDH8808A-10CMHR 7M864L85CB
EDHB8808A-12CMHR 7M864L120CB
EDH8088A-15CMHR 7M864L150CB
EDH8808AL-20CMHR 7M864L150CB
EDH8808AL-25CMHR 7M864L150CB
EDH8832C-12C 8M856L85C 7M856S 256K (32K X 8)
EDH8832C-15C 8M856L85C 7M856S 28 PIN DIP
EDH8832C-20C 8M856L85C 7M856S
EDH8832C-12CMHR 8M856L.100CB 7M856S
EDH8832C-15CMHR 8M856L100CB 7M856S
EDHB832C-20CMHR 8M856L100CB 7M856S
EDH8832HC-45CMHR 7M856S45CB 8M8s6L 256K (32K X 8)
EDH8832HC-55CMHR 7M856S55CB 8M856L 28 PIN DIP
EDH8832HC-70CMHR 7M856S65CB 8M856L
EDH8832HC-85CMHR 7M856S75CB 8M856L
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SSD CROSS REFERENCE GUIDE

IDT P/N IDT P/IN
DIRECT SIMILAR MICRON
MICRON TECHNOLOGY P/N EQUIVALENT PART ORG/PACKAGE
MT85C8128-30 8M824S30C 1 MEG (128K X 8) JEDEC
MT85C8128-35 8M824S35C 32 PIN DIP
MT85C8128-45 8M824S45C
MT85C1632-30 8M612S30C 512K (32K X 16) JEDEC
MT85C1632-35 8M612835C 40 PIN DIP
MT85C1632-45 8M612S45C
MT85C1664-30 8M624S30C 1 MEG (64K X 16) JEDEC
MT85C1664-35 8M624S35C 40 PIN DIP
MT85C1664-45 8M624S45C
MT8C16256-30 7MB4066S30P 4 MEG (256K X 16) JEDEC
MT8C16256-35 7MB4066S35P 48 PIN DIP
MT8C16256-45 7MB4066S45P
MT8C3216-15 7MP4031S15Z 512K (16K X 32) JEDEC
MT8C3216-20 7MP4031520Z 64 PIN ZIP
MT8C3216-25 7MP4031S25Z
MT8C3216-30 7MP4031S30Z
MT8C3216-35 7MP4031S35Z
MT8C3216-45 7MP40318352
MT8C3264-25 7MP4036S25Z 2 MEG (64K X 32) JEDEC
MT8C3264-30 7MP4036S30Z 64 PIN ZIP
MT8C3264-35 7MP4036S35Z
MT8C3264-45 7MP4036S35Z
MT8C32256-30 7MP4045S30Z 8 MEG (256K X 32) JEDEC
MT8C32256-35 7MP4045S35Z 64 PIN ZIP
MT8C32256-45 7MP40455452
IDT P/N IDT P/N
DIRECT SIMILAR MOSAIC
MOSAIC P/N EQUIVALENT PART ORG/PACKAGE
MS1256CS-25 7MP156, 7MC156 256K (256K X 1)
MS1256CS-35 7MP156, 7MC156 25 PIN SIP
MS8128SLU-55 8M824S50C 8M824SXXN, 8MP824 1 MEG (128K X 8)
MS8128SU-70 8M824S70C 32 PIN DIP
MS8128SL-10 8M824S70C
MS8256RKL-10 7MP4034 2 MEG (256K X 8)
MS8256RKL-12 7MP4034 32 PIN SIP
MS8512FKX-85 7M4048L85N 4 MEG (512K X 8) JEDEC
MS8512FKX-10 7M4048L100N 32 PIN DIP
MS8512FKX-12 7M4048L120N
MS8512SCMB-85 7M4048585CB 4 MEG (512K X 8) JEDEC
MS8512SCMB-10 7M4048S100CB 32 PIN DIP
MS8512SCMB-12 7M4048S120CB
MS8512SC-45 7MB4048S45P 4 MEG (512K X 8) JEDEC
MS8512SC-55 7MB4048S50P 32PINDIP
MS8512SC-70 7M4048L70N -
MS8512SCMB-45 7M4048S45CB 4 MEG (512K X 8) JEDEC
MS8512SCMB-55 7M4048S50CB 32 PIN DIP
MS8512SCMB-70 7M4048S70CB
MS8512RKX-10 7MP4008L100S 7MP4058L100S 4 MEG (512K X 8)
MS8512RKX-12 7MP4008L100S 7MP4058L120S 36 PIN SIP
MS8512RKX-15 7MP4008L100S 7MP4058L120S |
MS1664FKX-30 8M624S30C 1 MEG (64K X 16) JEDEC
MS1664FKX-35 8M624S35C 40 PIN DIP
MS1664FKX-45 8M624S45C
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SSD CROSS REFERENCE GUIDE

IDT PIN IDT PN
DIRECT SIMILAR MOSAIC
MOSAIC P/N EQUIVALENT PART ORG/PACKAGE
MS1664BCX-25 7M624S25C 1 MEG (64K X 16)
MS1664BCX-35 7M624S835C 40 PIN DIP
MS1664BCXMB-25 7M624S25CB
MS1664BCXMB-35 7M624S35CB
MS3216RKX-15 7MP4031515Z 512K (16K X 32) JEDEC
MS3216RKX-20 7MP4031520Z 64 PIN ZIP ’
MS3216RKX-25 7MP4031S825Z7
MS3216RKX-35 7MP4031S35Z
MS3216RKX-45 7MP4031S35Z
PUMA 251000 7M4003SXXCH 1 MEG (32K X 32)
66 PIN HIP
PUMA 2E1000 7M7004SXXCH 1 MEG (32K X 32) EEPROM
66 PIN HIP
MS3264FKX-25 7MP40365252 2 MEG (64K X 32)
MS3264FKX-35 7M4017S35C 60 PIN DIP
MS3264FKX-45 7M4017S40C
MS3264FKX-55 7M4017S50C
MS3264RKX-25 7MP4036S25Z 2 MEG (64K X 32) JEDEC
MS3264RKX-35 7MP4036S35Z 64 PIN ZIP
MS3264RKX-45 7MP40365452
MS32256FKX-35 7M4067S35C 8 MEG (256K X 32)
MS32256FKX-45 7M4067545C 60 PIN DIP
MS32256FKX-55 7M4067S55C
MS32256RKX-35 7MP4045835Z 8 MEG (256K X 32) JEDEC
MS32256RKX-45 7MP4045S545Z 64 PIN ZIP
MS32256RKX-55 7MP4045S55Z
IDT PN IDTPIN
DIRECT SIMILAR MISC. VENDORS
MISC. VENDORS P/N EQUIVALENT PART ORG/PACKAGE
AEP ' .
AEPSS4K32 7MC4032 128K (4K X 32)
AEPSS8K32 7MC4032 256K (8K X 32)
AEPSS64K8 7M812 512K (64K X 8)
AEPSS256K8 7MP4034 2 MEG (256K X 8)
AEPSS256K9-25 7MB4040 2 MEG (256K X 9)
AEPSS256K9-35 7MB4040 44 PIN SIP
AEPSS256K9-45 7MB4040
AEPSS256K9-55 7MB4040
AEPSS128K8 8M824, 8MP824 1 MEG (128K X 8)
AEPSS32K16 8M612, BMP612 512K (32K X 16)
AEPSS128K16 7M4016 2 MEG (128K X16)
AEPSS2M8 NA 16 MEG (2M X 8)
NA 40 PIN SIP
AEPSS512K8-35 7MP4008535S 4 MEG (512K X 8)
AEPSS512K8-55 7MP4008S55S 36 PIN SIP
AEPSS512K8-70 7MP4008S70S
AEPSS512K8-85 7MP4008S70S
AEPSS512K8-10 7MP4008S70S
AEPSS512K8-12 7MP4008S70S
AEPSS512K8-10SL 7MP4008L100S 4 MEG (512K X 8)
AEPSS512K8-12SL 7MP4008L100S 36 PIN SIP

[low power version]
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SSD CROSS REFERENCE GUIDE

IDT PN IDT P/N
DIRECT SIMILAR MISC. VENDORS
MISC. VENDORS P/N EQUIVALENT PART ORG/PACKAGE
ARRAY TECHNOLOGY
AT212SZ-15 512K (16K X 32)
AT212SZ-20 94 PIN ZIP
REGISTERED, SEP. /0
AT212 512K (16K X 32)
64 PIN DIP
REGISTERED
AT612CP-35 8M612S35C 512K (32K X 16) JEDEC
AT612CP-40 8M612S40C 40 PIN DIP
ATE56CP 8M656 256K (16K X 16)
8M656 40 PIN DIP
HARRIS
HM-8808S, AS-100 64K (8K X 8) JEDEC
HM-8808B, AB-120 28 PIN DIP
HM-8808, A-150
HM-8816HB-70 128K (16K X 8) JEDEC
HM-8816H-85 28 PIN DIP
HM-92560 7M856, 8M656 256K (32K X 8),
(16K X 16)
SYNCHRONOUS
48 PIN DIP
FUJITSU
MB85402-30 7MC4005S30CV 256K (16K X 18) -
MB85402-40 7MC4005S35CV 36 PIN DSIP
MB85403A-40 7MP4034S35Z 2 MEG (256K X 8)
MB85403A-50 7MP4034S45Z 44 PIN DSIP
MB85410-30 7M812 512K (64K X 8) JEDEC
MB85410-40 7M812 60 PIN ZIP
MB85411-35 7M912 512K (64K X 9)
MB85411-40 7M912 70 PIN ZIP
MB85414-30 7MP4031825Z 512K (16K X 32) JEDEC
MB85414-40 7MP4031835Z 64 PIN ZIP
MB85415-35 7MP4031S252 512K (16K X 36)
MB85415-40 7MP4031S35Z 70 PIN ZIP
MB85420-40 7MP4034S35Z 2 MEG (256K X 8) JEDEC
MB85420-50 7MP4034S45Z 60 PIN ZIP
HITACHI
HM66203-10 8M824, 8MP824 1 MEG (128K X 8)
HM66203-12 8M824, 8BMP824 32 PINDIP
HM66203-15 8M824, 8MP824
HM66203L-10 8M824L, 8MP824L 1 MEG (128K X 8) JEDEC
HM66203L-12 8M824L, 8MP824L 32 PIN DiP
HM66203L-15 8M824L, 8MP824L [low power version]
HM66204-12 8M824L100N 1 MEG (128K X 8) JEDEC
HM66204-15 8M824L100N 32 PIN DIP
HM62256P-8 7M856585C 256K (32K X 8)
HM62256P-10 7M856S85C 28 PINDIP
HM62256P-12 7M856S85C
HM62256LP-8 8M856L85C 256K (32K X 8)
HMB2256LP-10 8M856L85C 28 PIN DIP
HM62256LP-12 8M856L85C LOW POWER

1.9
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SSD CROSS REFERENCE GUIDE

IDT PN IDT P/N
DIRECT SIMILAR MISC. VENDORS
MISC. VENDORS P/N EQUIVALENT PART ORG/PACKAGE
INOVA
S128K8-55C 8M824S50C 8M824SXXN, 8MP824 1 MEG (128K X 8) JEDEC
S128K8-70C 8M824S60C 8M824SXXN, 8MP824 32 PINDIP
S128K8-85C 8M824S70C
S128K8-70M 8M824S70CB
S128K8-85M 8M824S85CB
S128K8-100M 8M8245100CB
S128K8-120M 8M824S100CB
S128K8L-70MC 8M824570CB 1 MEG (128K X 8) JEDEC
: 32 PIN DIP
[low power version]
S32K8-55C 7M856S50C 8M856L 256K (32K X 8) JEDEC
S32K8-70C 7M856S70C 28 PIN DIP
S32K8-85C 7M856S85C
S32K8-70M 7M856S65CB 8M856LXXCB
S$32K8-85M 7M856575CB
S32K8-100M 7M856S90CB
LOGIC DEVICES
LMM4016-25 7M4016S25C 4 MEG (256K X 16)
LMM4016-35 7M4016S35C 48 PIN DIP
LMM4016-45 7M4016S45C
LMM4016-55 7M4016S55C
LMM624-25 7M624S25C 1 MEG (64K X 16)
LMM624-35 7M624S35C 40 PIN DIP
LMM624-45 7M624S45C
LMM624-55 7M624S55C
LMM824-40 8M824S40C 1 MEG (128K X 8) JEDEC
8M824S40N 32 PIN DIP
LMM824-45 8M824S45C
8M824S45N
LMM824-50 8M824S50C
8M824S50N
LMM824-60 8M824S60C
8M824S60N
LMM824-70 8M824L70N
8M824S70C
8M824S70N
LMM824-85 8M824L85N
LMM824-100 8M824L100N
LMM456-25 7MP456S25S 256K (64K X 4)
LMM456-30 7MP456S30S 28 PIN SIP
LMM456-35 7MP456S35S
LMM456-45 7MP456S45S
MARCONI
SF63000 7M4016 1 MEG (256K X 16),
(512K X 8)
48 PIN DIP
MEMORY X
MXS32032LZ 7M4003 1 MEG (32K X 32)
7M4003 80 PIN ZIP
MICROELECTRONICS
MS12808 (100ns) 8M824L100N 1 MEG (128K X 8) JEDEC
MS12808 (120ns) 8M824L100N 32 PIN DIP
MS12808 (150ns) 8M824L100N

1.9
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SSD CROSS REFERENCE GUIDE

IDT PN IDT PIN
DIRECT SIMILAR MISC. VENDORS
MISC. VENDORS P/N EQUIVALENT PART ORG/PACKAGE
MITSUBISHI
MH12808TNA-85 8M824L85N 8M8248S, sMP824 1 MEG (128K X 8) JEDEC
MH12808TNA-10 8M824L100N 8M824S, 8MP824 32 PINDIP .
MH12808TNA-12 8M824L100N 8M824S, 8MP824
MH12808TNA-15 8M824L100N 8M824S, 8MP824
MH12908TNA-85 8MB24L,8M824S,8MP824 1 MEG (128K X 8) JEDEC
MH12908TNA-10 8M824L,8M824S,8MP824 32 PINDIP
MH12908TNA-12 8M824L,8M824S,8MP824
MH12908TNA-15 8M824L,8M824S,8MP824
MH25608TNA-85L 7MP4034 2 MEG (256K X 8) JEDEC
MH25608TNA-10L 7MP4034 32 PINDIP :
MH25608TNA-12L 7MP4034
MH25608TNA-15L 7MP4034
MH25608TNA-85H 7MP4034 2 MEG (256K X 8) JEDEC
MH25608TNA-10H 7MP4034 32 PIN DIP
MH25608TNA-12H 7MP4034 [low power version]
MH25608TNA-15H 7MP4034
MH51208SN-70L 7MP4008 4 MEG (512K X 8)
MH51208SN-85L 7MP4008 64 PIN SIMM
MH51208SN-10L 7MP4008
MH51208SN-12L 7MP4008
MH51208SN-15L 7MP4008
MH51208SN-70H 7MP4008 4 MEG (512K X 8)
MH51208SN-85H 7MP4008 64 PIN SIMM
MH51208SN-10H 7MP4008 [low power version]
MH51208SN-12H 7MP4008
MH51208SN-15H 7MP4008
MH25608S1N-70 7MP4034 2 MEG (256K X 8)
MH25608S1N-85 7MP4034 35 PIN SIMM
MH25608S1N-10 7MP4034
MH25608S1N-12 7MP4034
MH25608S1N-15 7MP4034
MOTOROLA
MCM3264-20 7MP4036S20Z 2 MEG (64K X 32) JEDEC
MCM3264-25 7MP40365252 64 PIN ZIP
MCM3264-30 7MP4036S30Z
MCM8256-20 7MP4034520Z 2 MEG (256K X 8) JEDEC
MCM8256-25 7MP4034525Z 60 PIN ZIP
MCM8256-30 7MP4034S25Z
MOSEL
MS88128 (100ns) 8M824S50C 8M824SXXN, 8MP824 1 MEG (128K X 8) JEDEC
MS88128 (120ns) 8M824S50C 32 PINDIP
MS88128 (150ns) 8M824S50C
NEC
MC-120 8M824S50C 8M824SXXN, 8MP824 1 MEG (128K X 8) JEDEC
32 PIN DIP
VALTRONIC
M107-100 7M624S100C 8M624, 8MP624 1 MEG (64K X 16)
M107-120 7M624S100C 40 PIN DIP
M107-150 7M624S100C
XXX (120ns) 7M856S85C 256K (32K X 8) JEDEC
28 PIN DIP

1.9
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SSD CROSS REFERENCE GUIDE

IDT PIN IDT PIN
DIRECT SIMILAR MISC. VENDORS
MISC. VENDORS P/N EQUIVALENT PART ORG/PACKAGE
VITAREL
VMS10A24-100 8MB24SXXN, 8MP824 1 MEG (64K X 16),
VMS10A24-150 7M624, ‘ (128K X 8), (64K X 8)
VMS10A24-200 8M624, BMP624 40 PIN DIP
VMS32K8-45 7M856545C 8M856L 256K (32K X 8) JEDEC
VMS32K8-55 7M856S50C 28 PIN DIP .
VMS32K8-70 7M856S70C
VMS128K8M-55 8M824S50C 8M824SXXN, 8MP824, 1 MEG (128K X 8) JEDEC
VMS128K8M-60 8M824560C 8M824L 32 PIN DIP
WHITE TECHNOLOGY
WS-128K8-70CM 8M824570CB 1 MEG (128K X 8) JEDEC
32 PIN DIP
ZYREL o
2108-10 8M824S70C 8M824SXXN, 8MP824 1 MEG (128K X 8) JEDEC
Z108-15 8M824S70C 32 PIN DIP

1.9
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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 80’s
andbeyond. Thattechnology is high-speed CMOS. Integrated
Device Technology, a company totally predicated on and
dedicatedto implementing high-performance CMOS products,
is on the leading edge of this dramatic change.

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

From inception, IDT's product strategy has been to apply
the advantages of it's extremely fast CEMOS technology to
produce the integrated circuit elements required to implement
high-performance digital systems. IDT’s goal is to provide the
circuits necessary to create systems which are far superior to
previous generations in performance, reliability, 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 committedto providing its customers with anever-
expanding series of these high-speed, lower-power IC solutions
o 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.
Producing products to exacting quality standards that provide
excellent, long-term reliability is given the same level of
importance and priority as device performance. 1DT is also
dedicated to delivering these high-quality advanced products
on time. The company would like to be known not only for its
technological capabilities, but also for providing its customers
with quick, responsive and courteous service.

IDT's product families are available in both commercial and
military grades. As abonus, commercial customers obtainthe
benefits of military processingdisciplines, 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 family, high-density modules, FIFOs, complex logic
products, specialty memories, ECL I/O BICEMOS™ memories,
RISC subsystems, and the 32-bit RISC microprocessor family
complement eachotherto provide high-speed CMOS solutions
to 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 lines will
beintroduced. Contactyour IDT field representative orfactory
marketing engineer to determine the latest product offerings.
If you're building state-of-the-artequipment, IDT wants to help
you solve some of your design problems.
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IDT MILITARY AND DESC-SMD PROGRAM

_IDT is a leading supplier of military, high-speed CMOS
circuits. The company’s high-performance Static RAMs, FCT
Logic Family, Complex Logic (CLP), FIFOs, Specialty
Memories (SMP), ECL /O BiCMOS Memories, 32-bit RISC
Microprocessor, RISC Subsystems and high-density
Subsystems Modules product lines complement each otherto
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 wellas 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 programinthe
near future. Users should contact either IDT or DESC for
current status of products in the SMD program.

SMD | SMD SMD

SRAM IDT LOGIC IDT CLP IDT
84036/D 6116 5962-87630/B 54FCT244/A 5962-87708/A 39C10B& C
5962-88740 6116LA 5962-87629/C 54FCT245/A 5962-88535 39C01
84132/B 6167 5962-86862/A 54FCT299/A 5962-88533/A 49C460A
5962-86015/A 7187 5962-87644/A 54FCT373/A 5962-88613 39C60A
5962-86859 6198/7198/7188 5962-87628/C 54FCT374/A 5962-88643 49C410
5962-86705/A 6168 5962-87627 54FCT377/A 5962-88743 75C48S
5962-85525/A 7164 5962-87654/A 54FCT138/A 5962-XXXXX 75C58
5962-88552 71256L 5962-87655 54FCT240/A 5962-XXXXX 75C458S
5962-88662 71256S 5962-87656/A 54FCT273/A 5062-89517 49C402/A
5962-88611 71682L 5962-89533 54FCT861A/B 5962-86893 7216L
5962-88681/A 712588 5962-89506 54FCT827A/B 5962-87686 7217L
5962-88545 71258L 5962-88575 54FCT841A/B 5962-88733 7210
5962-88544 " 712571 5962-88608 54FCT821A/B 5962-XXXXX 49C402L
5962-88725/A 71257S 5962-88543/A S54FCT521/A 5962-XXXXX 7320L
5962-89690 6116 5962-88640 54FCT161/A 5962-XXXXX 7321L
5962-89691 7164 5962-88639 54FCTS573/A 5962-XXXXX 7383L
5962-89692 7188 5962-88656 54FCT823A/B 5962-XXXXX 7209L
5962-89712 71982 5962-88657 54FCT163/A

5962-88674 54FCT825A/8
SMP IDT 5962-88661 54FCT863A/B

5962-88736 54FCT520A/B
5962-86875/A 7130/7140 5962-88775 54FCT646A/B
5962-87002/A 7132/7142 5962-89508 54FCT139/A
5962-88610/A 7133S/7143S 5962-89665 54FCT824A/B
5962-88665/A 7133U/7143L 5962-88651 54FCT533/A

5962-88652 54FCT182/A
FIFO IDT 5962-88653 54FCT645A/B

5962-88654 54FCT640A/B
5962-87531 7201LA 5962-88655 S54FCTS534/A
5962-86846/A 72404 5962-89767 54FCT540/A
5962-88669 72038 5962-89766 54FCT541/A
5962-89568 7204L 5962-89733 54FCT191/A
5962-89536 7202L 5962-89732 54FCT241/A
5962-89863 72018 5962-89652 54FCT399/A
5962-89523 72403L 5962-89513 54FCTS574/A
5962-89666 7200L 5962-89731 54FCT833A/B
5962-89942 72103L 5962-88675 54FCT845A/B
5962-89943 72104L 5962-89730 54FCT543/A
5962-89567 7203L

2509 bl 01
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RADIATION HARDENED TECHNOLOGY

IDT manufactures and supplies radiation hardened products
formilitary/aerospace applications. Utilizing special processing
and starting materials, IDT’s radiation hardened devices are
ableto survive in hostile radiation environments. Intotaldose,
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 allits products on
these processes. Total Dose radiation testing is performedin-

house on an ARACOR X-Ray system. External facilities are
utilized for device research on gamma cell, LINAC and other
radiation equipment. IDT has an on-going research and
development program for improving radiation handling
capabilities (See “IDT Radiation Tolerant/Enhanced Products
for Radiation Environments” in Section 3) of IDT products/
processes.
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IDT LEADING EDGE CEMOS TECHNOLOGY

HIGH-PERFORMANCE CEMOS

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

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

CEMOS | CEMOS I CEMOS Il CEMOS V CEMOS VI
A C
Calendar Year 1981 1983 1985 1987 1989 1990
Drawn 2.5n 1.7u 1.3p 1.2u 1.0p 0.8n
Feature Size
Leff 1.3p 1.1 0.9u 0.8u 0.6p 0.45u
Basic Dual-well, Dry Etch, Shrink, Silicide, BiCEMOS I BiCEMOS Ili
Proces Wet Etch, Stepper Spacer BPSG,
Enhancements Projection BiCEMOS |
Aligned
2514 drw 01
CEMOS |V = CEMOS III - scaled process optimized for high-speed logic.
Figure 1.
Continualadvancement of CEMOS technolbgy allows IDT = l '
to implement progressively higher levels of integration and [ ] Y. ) !
achieveincreasingly faster speeds maintaining the company’s ¢ ‘& ' o+
established position as the leader in high-speed CMOS
integrated circuits. In addition, the fundamental process . o i
technology has been extended to add bipolar elements to the ‘
CEMOS platform. IDT's BICEMOS process combines the ; A & RAARS
ultra-high speeds of bipolar devices with the lower power and ‘&
cost of CMOS, allowing us to build even faster components t ; : ‘Bitd A l HHR
than straight CMOS at a slightly higher cost. CEMOS | CEMOSI CEMOS Il CEMOSV
1981 1983 1987 1989
SEM photos (miniaturization) 2514 drw 02

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

ALPHA PARTICLES

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

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

LATCHUP IMMUNITY

A combination of careful design layout, selective use of
guard rings and proprietary techniques have resulted in virtual
elimination of latchup problems often associated with older
CMOS processes (Figure 5). The use of NPN and N-channel
1/0 devices eliminates hole injection latchup. Double guard
ring structures are utilized on all input and output circuits to
absorb injected electrons. These effectively cut off the current
paths into the internal circuits to essentially isolate I/O circuits.
Compared to older CMOS processes which exhibit latchup
characteristics with trigger currents from 10-20mA, IDT
products inhibit latchup at trigger currents substantially greater
than this.
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Figure 4. IDT CEMOS Buillt-In High Alpha Particle Immunity
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Figure 5. IDT CEMOS Latchup Suppression
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SURFACE MOUNT TECHNOLOGY
AND
IDT'S MODULE PRODUCTS

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

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

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

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

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

1) awide variety of high performance, through-hole prod-
ucts utilizing SMD packaged components,

2) fast speeds compared with NMOS based products,

3) low power consumption compared with bipolar tech-
nologies, and

4) low cost manufacturability compared with GaAs based
products.

IDT has recognized the problems of SMT and began
offering CMOS modules as part of its standard product port-
folio. IDT modules combine the advantages of:

1) the low power characteristics of IDT's CEMOS™ and

BiCEMOS™ products,

2) thedensity advantages of first class SMD components

including those from IDT's components divisions, and

3) experience in system level design, manufacturing, and

testing with its own in-house SMT operation.

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

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

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

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

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

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

The second building of the complex houses sales, marketing,
finance and MIS.

The RISC Subsystems and Subsystems Modules Divisions
are located behind the two-building complex in a 54,000
square foot facility. Also located at this facility are Quality
Assurance and wafer fabrication services.

Directly across the street from the two-building complex is
a newly acquired 50,000 square foot facility that houses

administrative services, Northwest Area Sales, Human
Resources, International Planning and Shipping and Receiving
functions. .

IDT's largest and newest facility, opened in 1930 in San
Jose, Califoria, is a multi-purpose 150,000 square foot, ultra
modern technology development center. This facility houses
a 25,000 square foot, combined Class 1 (a maximum of one
particle per cubic foot of 0.2 micron or larger), sub-half-micron
R&D fabrication facility and a wafer fabrication area. This fab
supports both production volumes of IDT products, including
some next generation SRAMs, and the R&D efforts of the
technology development staff. Technology development efforts
targeted for the center include advanced silicon processing
and wafer fabrication techniques. A test area to support both
production and research is located on-site. The building is
also the new home of the FIFO and ECL product lines.

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

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

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

Maintaining the highest standards of quality in the industry
on all products is the basis of Integrated Device Technology’s
manufacturing systems and procedures. From inception,
quality and reliability are builtinto all of IDT's products. Quality
is “designedin” 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 electricaltest, create inherently reliable products.
Incoming materials are subjected to carefulinspections. Quality
monitors, or inspections, are performed throughout the
manufacturing flow.

IDT military grade monolithic hermetic products are designed
o meet or exceed the demanding Class B reliability levels of
MIL-STD-883 and MIL-M-38510, 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.

ForIDT 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 that commerecial, industrial and military grade products
consistently meet customerrequirements for quality, reliability
and performance.

SPECIAL PROGRAMS

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

Radiation Hardened. IDT has developed and supplied
several levels of radiation hardened products for military/
aerospace applications to perform at various levels of dose
rate, total dose, single event upset (SEU), upset and latchup.
IDT products maintain nearly their same high-performance
levels built to these special process requirements. The
company has in-house radiation testing capability used both
in process development and testing of deliverable product.
IDT also has a separate group within the company dedicated
to supplying products for radiation hardened applications and
to continue research anddevelopment 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 embodied inits all
pervasive Constant Quality Improvement (CQl) program.
Everyone who influences the quality of the product—from the
designer to the shipping clerk—is committed to constantly
improving the product quality.

LOGIC PRODUCTS DIVISION’'S FOCUS

“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 Logic Products Division has dedicated its efforts to
constant quantitative improvements in quality. The result, a
supply of leadership products that conformto the requirements
of our customers. .

LOGIC PRODUCTS DIVISION’S PRODUCT
ASSURANCE STRATEGY FOR CQl

Measurable standards are essential to the success of CQlI.
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

I
FAB

| PRODUCT FLOW
ASSEMBLY

|
‘TEST
I
SHIP
Ourcustomers receive the benefitof 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 logic products and services.
ORDER ENTRY
|
PRODUCTION CONTROL
SERVICE FLOW |
SHIPPING

I
CUSTOMER SUPPORT

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

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

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

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

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. i

Total Employee Particlpation
Incorporating the CQI program 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. Fromthe 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 againin-house qualification
tests assure the quality and reliability of the product. All
specifications and manufacturing flows are established and
personneltrained before the product is placedinto production.

3.1



Manufacturing

To make CQl during the manufacturing stage, controlitems
are determined for major manufacturing conditions. Data is
gathered and statisticaltechniques are usedto control specific
manufacturing processes that affect the quality of the product.

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
improved.

Order Procedures i

Checks are made at the order entry stage to ensure the
correctprocessing of the Customer’s product. Afterverification
and data entry the Acknowledgements (sent to Customers)
are again checkedto ensure details are correct. Aspartofthe
CQl program, 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 aworldwide network of sales offices and Technical
Development Centers. These provide local customer support
on business transactions, and in addition, support customers
onapplicationsinformation, technical services, benchmarking
of hardware solutions, and demonstration of various
Development Workstations.

The key to CQlI is the timely resolution of defects and
implementation of the corrective actions. This is no more
important than when 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
Logic Products 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 tailure, including corrective actions and the statistical
analysis of defects, brings CQI 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 Logic Products
Division, 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 and modular
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 inMIL-STD-883, Methods
5004 and 5005.

Product flow and test procedures for all plastic and
commercial hermeticproducts are in accordance withindustry
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, (DT
ensures that our products consistently meet customer
requirements for quality, reliability and performance.

SUMMARY

Monolithic Hermetic Package Processing Flow"

Referto 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. Allcriticalworkstations are maintained
at Class 100 levels or better.

Wafersfrom eachwaferfabrication area are subjected
to Scanning Electron Microscope analysis on aperiodic
basis.

2. Dle-Sort Visual Inspection: Wafers are cut and
separated and the individual die are 100% visually
inspected to strict IDT-defined internal criteria.

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

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

NOTE:

1.

12

Wire Bond Monitor: Product samples are routinely
subjectedto astrengthtestper 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 at an ambient temperature 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 forthe time, Commercial Grade
product is burned-in as applicable to the same
conditions as Military Grade devices.

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.

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.

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.

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

(SEE NOTE 1)

WAFER FAB

| | WAFER PREP FOR ASSEMBLY

DIE-SORT VISUAL INSPECTION

INCOMING ._@ DIE OPTICAL
PREFORM INSPECTION SAMPLE
(SAMPLE)
INCOMING
PACKAGE @——
(SAMPLE)
| DIEATTACH
—( : ) DIE ATTACH
INCOMING PUSH TEST
WIRE (SAMPLE) SAMPLE
[ _1wire BonD
<—@ LEAD BOND PULL
‘ TEST SAMPLE
] Pre-cap visuaL
4—@ PRE-CAP VISUAL
INCOMING SAMPLE
LIDS (SAMPLE)
SEAL
BACK MARK
TEMP CYCLE
CENTRIFUGE
FINE LEAK TEST
GROSS LEAK TEST
“AS
REQUIRED| _ -
] TRIM
.
ATTACH AS
BUMPER | REQUIRED
[
HERMETICITY SAMPLE:
(SEE NOTE 3)
EXTERNAL VISUAL
PRE BURN-IN
ELECTRICAL TEST

MIL-STD-883
TEST METHOD AND CONDITIONS

IDT SPEC

2019 (>2.5kg)

IDT SPEC

20]11 (>3.0grams)
20{10 COND. B

2010 COND.B

IDT SlF’EC

IDT SPEC PROVIDES LOT
TRACEABILITY
1010 COND. C, 10 cycles
| -65°C TO +150°C
2001 COND. E, Y1 Direction
>30kg (PKG < 5g)
>20kg (PKG 2 5)

1014 COND. AorB,
| <5.0Xx10® ATM/CC/SEC.
1014 COND.C

IDT SPEC

FINELEAK: GROSS LEAK:
v COND.AorB COND.C
1014 50X 107°

ATM/CC/SEC.
IDT SPEC

5004 DC, AC, FUNCTIONAL @ +25°C
L (SEE NOTE 2) :

SEE FINAL PROCESSING FLOW FOR REMAINDER OF OPERATIONS AND NOTES

2502 drw 01
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SUMMARY

Monolithic Plastic Package Processing Flow

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

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

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

Wafersfromeachwaferfabrication area are subjected
to Scanning Electron Microscope analysis onaperiodic
basis.

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

3. Die Push Test: To ensure die attach integrity,
product samples are routinely subjected to die push
tests.

4. Wire Bond Monitor: Product samples are routinely
subjected towire bond pulitests to ensure the integrity
of the lead bond process.

5. Pre-Cap Visual: Before the package is molded,
100% of the product is visually inspected 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 plastic seal so as to
enhance moisture barrier characteristics.

Pre-Burn-In Electrical: Each product is 100%
electricallytested at an ambienttemperature of +25°C
to IDT data sheet or the customer specification.

Burn-In: Except for MS! Logic family devices where
it may be obtained as an option, all Commercial
Grade plastic package products are burned-in 16
hours at +125°C (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.

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 testmethods are patterned after
MIL-STD-883 criteria. )
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Monolithic Plastic Package Processing Flow

INCOMING LEAD FRAME VIS/DIW
SAMPLE

INCOMING DIE ATTACH EPOXY @_,

SAMPLE

INCOMING GOLD WIRE
SAMPLE

INCOMING MOLDING COMPOUND
SAMPLE

BURN-IN BIASED/DYNAMIC AT +125°C,
160 HRS. MAXIMUM TO 16 HRS.
MINIMUM (OR EQUIVALENT) ON ALL
PRODUCTS EXCEPT MSI LOGIC
FAMILY DEVICES (FCT, FCT-T and FBT),
ON WHICH IT MAY BE OBTAINED AS
AN OPTION.

NOTE:

WAFER FABRICATION

@—

(SEE NOTE 1)

[ ] WAFER PREP FOR ASSEMBLY
[ "] DIE-SORT VISUAL

DIE OPTICAL INSPECTION
‘—@ OPTICAL INSPECTION SAMPLE

FRAME LOAD

=

EPOXY DIE ATTACH AND CURE
DIE ATTACH PUSH TEST SAMPLE

-

] THERMOSONIC WIRE BOND
4—@ LEAD BOND PULL TEST SAMPLE

[—""1 PRE-CAP OPTICAL INSPECTION

: ‘—@ PRE-CAP OPTICAL SAMPLE INSPECTION

ENCAPSULATION/MOLD

CHEMICAL DEFLASH

POST MOLD CURE

MECHANICAL DEFLASH AND TRIM

SOLDER PLATE

LEAD FORM/SINGULATION

OPEN/SHORT TEST SAMPLE

EXTERNAL VISUAL ‘

PRE-BURN-IN ELECTRICAL TEST +25°C (SEE NOTE 2)

BURN-IN

POST BURN-IN ELECTRICAL TEST +70°C (SEE NOTE 2)
$10%

‘—@ ELECTRICAL TEST QUALITY SAMPLE +70°C (SEE NOTE 2)

TOPSIDE MARK
[ ] LEAD STRAIGHTEN

[ | 100% ELECTRICAL TEST +25°C (SEE NOTE 2)
[ PDA ] 5% (SEE NOTE 2)
[ Q] SHIPPING INSPECTION GATE

1. All screens are 100% unless otherwise noted.
2. All electrical test programs are per the applicable IDT test specification.
3. IDT performs a 100% electrical test at +25°C with a 5% PDA limit at this point.

4.@ = Quality sample inspection.

2502 drw 02
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Monolithic Hermetic Package Final Processing Flow

Commercial
Military
MIL-STD-883 Compliant Military Commerclal

Operatlon Test Method Class B Temp. Range | Temp. Range

Burn-In 1015/D at +125°C 100% 100% 100%
Min. or Equivalent 160 Hours 16 to 160 Hours| 16to160 Hours
Post Burn-In Electrical: Static (DC), Functional and IDT Spec. 100% 100% 100%
Switching (AC)®@ +25, -55 and +125°C +70°C
+125°C

Percent Defective Allowed (PDA)@ 5004 or IDT Spec. 5% 10% 10%
Group A Electrical: Static (DC), Functional and 5005 and IDT Spec. Sample Sample Sample
Switching (AC)®@ -55 and +125°C|  +125°C . +70°C
Mark/Lead Straighten IDT Spec. 100% 100% 100%
+25°C Electrical® IDT Spec. 100% 100% 100%
Final Visual/Pack IDT Spec. 100% 100% 100%
Quality Conformance Inspection 5005 (Group B, C, D) | Yes — —
Quality Shipping Inspection IDT Spec. Sample Sample Sample
(Visual/Plant Clearance)

NOTES:

1.

2
3
4

o

@

All screens are 100% unless otherwise noted.

All electrical test programs are per the applicable IDT test specification.
This hermeticity sample is performed after all lead finish operations.
It alot fails the 5% PDA butis <10%, the lot may be resubmitted to burn-in one time only to the same time and temperature conditions as first submission.

The subsequent post burn-in electrical test at +25°C will be performed to a PDA of 3%.
. IDT performs a 100% electrical test at +25°C with a 2% PDA limit at this point to satisfy group A requirements, and considers this to be equivalent to the

2505 tl 01

group A requirement of an LTPD of 2, with an accept number of 0. If a lot fails the 2% PDA limit, it may be rescreened one time only to a tightened PDA

limit of 1.5%. :
= Quality sample inspection.
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MODULE SURFACE MOUNT ASSEMBLY PROCESSING FLOWw

diagrams Figures 1 and 2 for additional information. All test
methods refer to MIL-STD-883 unless otherwise stated. Re-
fer to Table 1 for additional information on module testing.

HERMETIC FLOW

Components

1.

Hermetic Military Grade Class B monolithic microcircuit
components used in Subsystems modules are manu-
factured to the applicable datasheet specifications and
screened in compliance with the applicable Mil-Std-883
quality criteria.

Hermetic Military Grade Class S and Rad Hard mono-
lithic microcircuit components available upon request.
Please consult your IDT sales representative for addi-
tional information regarding these non-standard proc-
ess and quality flows

Hermetic Commercial Grade monolithic microcircuit
products used in Subsystems modules differ from Mili-
tary Grade components only in the time of burn-in and
electrical test temperature ranges.

Passive components such as chip capacitors, resistors
are obtained from qualified vendors to the applicable
military and IDT specifications.

Modules

1.

Module Assembly: The active and passive components
and substrates used in the assembly of modules are
subjected to incoming electrical and mechanical inspec-
tion per IDT’s requirements. The components are then
mounted onto a co-fired multi-layer ceramic substrate
using either vapor phase or IR reflow techniques.
Pre-Burn-In Electrical Test: Every module is electrically
tested (Static“DC”, Functional “AC”, and Dynamic Switch-
ing “AC”; hereafter simply referred to as Electrical Test-
ing) at an ambient temperature of +25°C to IDT da-
tasheet parameter specification or to customer specifi-
cation.

NOTE:
1. For special processing or additional quality requirements beyond those mentioned above, such as SEM analysis, X-ray inspection, Particle Impact Noise

Refer to the Module Assembly Package Processing Flow 3.

10.

Burn-In: AllMilitary Grade modules are burned-in under
conditions per Mil-Std-883, Method 1015, Condition D,
for 44 +/- 4 hours at an ambient temperature of +125°C.
Commercial grade modules are not burned-in.
Post-Burn-In Electrical & PDA Calculation: Results of a
+25°C post burn-in Electrical test are used to calculate
a PDA (Percent Defective Allowed) on the entire module
lot. A maximum of 10% is imposed on all Military
modules. Commercial grade modules are not bumed-in
and therefore PDA requirements are not applicable.
Post-Burn-In Electrical: All Class B Military Grade
modules are Electrically Tested to IDT datasheet speci-
fication or customer specification at the military tem-
perature limits of -55 °C and +125°C. Commercial grade
products are tested to the commercial temperatures of
+25°C and +70°C.

QA Electrical Test Audit: A sample of Military grade
modules are taken after each Electrical Test (at either
temperature extreme) and subjected to a Quality Con-
formance Electrical Audit at -55 °C and +125°C with a
LTPD 7/1, in accordance to Mil-Std-883 requirements.
Commercial grade modules are sampled tested at +70
°C to the same LTPD of 7/1.

Mark: All electrically acceptable modules are marked
with product type and lot code identifiers. Military Grade
products are identified with the required compliancy
code letter as specified in Mil-Std-883, unless otherwise
specified by customer.

100% Group A & Final Electrical: A Final Electrical Test
at +25°C is imposed on all modules with a 5% PDA limit
to satisfy Mil-Std-883 Group A requirements.

External Visual: Priorto shipment, all modules undergo
a final visual inspection for applicable workmanship
criteria per IDT's specification.

Quality Conformance Tests: Samples of the Military
Grade modules are routinely subjected to Quality Con-
formance Inspections requiring ongoing quality data for
Mil-Std-883 Test Methods Group B, C, and D (only when
such tests are applicable to module level parameters).
This data is available upon request.

Detection (PIND) test, or other customer specified screening flows, please contact your IDT sales representative.
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NON-HERMETIC FLOW

Components

1.

Non-Hermetic or Plastic Commercial Grade monolithic
microcircuit products used in Subsystems modules are
manufacturedtothe applicable datasheet specifications
and screened to the applicable IDT Quality Confor-
mance requirements.

2. Passive components such as chip capacitors, resistors
are obtained from qualified vendors to the applicable
commercial and IDT specifications.

Modules

1.

Module Assembly: The active and passive components
and substrates used in the assembly of modules are
subjected to incoming electrical and mechanical inspec-
tion per IDT’s requirements. The components are then
mounted onto a glass filled epoxy (FR-4) multi-layer
substrate using either vapor phase or IR reflow tech-
niques. .

2.

Electrical Test: Every module is electrically tested
(Static “DC", Functional “AC", and Dynamic Switching
“AC"; hereafter simply referedto as Electrical Testing) at
an ambient temperature of +25°C to IDT datasheet
parameter specification or to customer specification.
Electrical Test: All Commercial Grade modules are
Electrically Tested to IDT datasheet specifications or
customer specifications at commercial temperatures of
+25°C and +70°C.

QA Electrical Test Audit: Asample of modules are taken
and subjected to a Quality Conformance Electrical Audit
at +25 °C and +70°C witha LTPD 7/1. This is pattermned
after Mil-Std-883 requirements.

Mark: All electrically acceptable modules are marked
with product type and lot code identifiers, unless other-
wise specified by customer.

100% Group A & Final Electrical: A Final Electrical Test
at +25°C is imposed on all modules at this stage of
processing with a 5% PDA limit.

External Visual: Priorto shipment, all modules undergo
a final visual inspection for applicable workmanship
criteria per IDT’s specification.
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NOTES:
1

. All Electrical Tests are guard-banded by temperature and voltage and take into account test equipment variations.
2. Ifalot fails P.D.A., the lot may be resubmitted (one time only) to burn-in, for the same burn-in specifications. A subsequent post-bum-in retest at 25°C

must then pass 5% P.D.A.

W

5%, it may be rescreened to (for one time only)to aP.D.A. of 3%.
5. IDT Quality Conformance Inspection is patterned after MIL-STD-883, Method 5005 for monolithic microcircuits requiring periodic data sampling for Group
B, C, and D parameters. The new method for multi-chip modules is currently under development by the military.

Test Hermetic Hermetle FR-4
Operation Method Military ~ Commercial Commerclal
Pre-Burn-in Electrical Test IDT Data Shest 100% 100% 100%
(Static DC, Function AC Specification at +25°C at +25°C at +25°C
and Switching AC]
Burn-in MIL-STD-883 100% N.A. N.A.
Method 1015/D at +25°C
for 44 + 4 Hours
Post-Burn-in Electrical Test IDT Data Sheet 100% 100% 100%
(Static DC, Function AC and Specification at +25°C at +25°C at +25°C
Switching AC)
Percent Defective Allowed MIL-STD-883 10% N.A. N.A.
(P.D.A.) (See Note 2) Method 5004
Post-Burn-in Electrical Test . IDT Data Sheet 100% 100% 100%
(Static DC, Function AC and Specification at-55°C and +125°C{ at+25°C and +70°C | at +25°C and +70°C
Switching AC} :
(Sample) Quality Audit IDT Specification Sample SAMPLE SAMPLE
Electrical Test (Static DC, at -55°C and +125°C | at+25°C and +70°C | at +25°C and +70°C
Function AC and Switching AC] LTPD 771 LTPD 711 LTPD 7/1
(See Note 3)
Group A and Final Electrical Test | IDT Data Sheet 100% 100% 100%
(Static DC, Function AC and Specification at +25°C at +25°C at +25°C
Switching AC]
Percent Defective Allowed IDT Specification 5% 5% 5%
(P.D.A.) {(See Note 4) )
Quality Conformance Inspection) | Reference MIL-STD-883 5% N.A. N.A.
(See Note 5 Method 5005
10101

. Ifalotfails LTPD 7/1, the lot may be resubmitted (one time only) to test for the same temperatures. This subsequent retest mustthen pass a 100% critical
. These test results satisfy Group A requirements and is considered to be equivalent to an LTPD of 5 with an accept number of 1. If this lot fails P.D.A. of

3.2
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RADIATION TOLERANT/ENHANCED/HARDENED PRODUCTS FOR
RADIATION ENVIRONMENTS

INTRODUCTION

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

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

THE RADIATION ENVIRONMENT

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

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

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

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

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

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

Of the four radiation environments above, IDT has taken
considerable data on the first two, Total Dose Accumulation
and Dose Rate. IDT has developed a process that significantly
improves the radiation tolerance of its devices within these
environments. Prevention of SEU failures is usually
accomplished by system-level considerations, such as Error
Detectionand Correction (EDC) circuitry, since the occurrence
of SEUs is not particularly dependent on process technology.
Through IDT’s customer contracts, SEU has been gathered
on some devices. Little is yet known about the effects of
neutron-induced damage. For more information on SEU
testing, contact IDT's Radiation Hardened Product Group.

Enhancements to IDT’s standard process are used to
create radiation enhanced and tolerant processes. Field and
gate oxides are “hardened”to make the device less susceptible
to radiation damage by modifying the process architecture to
allow lowertemperature processing. Device implants and Vts
adjustments allow more Vt margin. In addition to process
changes, IDT's radiation enhanced process utilizes epitaxial
substrate material. The use of epi substrate material provides
a lower substrate resistance environment to create latch-up
free CMOS structures.
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RADIATION HARDNESS CATEGORIES
Radiation Enhanced (‘RE) or Radiation Tolerant (‘RT)

versions of IDT products follow IDT’s military product data

sheets whenever possible (consult factory). IDT's Total Dose

Test plan exposes a sample of die on a wafer to a particular

Total Dose level via ARACOR X-Ray radiation. This Total

Dose Test plan qualifies each ‘RE or ‘RT waferto a Total Dose

level. Only waters with sampled die that pass Total Dose level

tests are assembled and used for orders (consult factory for
more details on Total Dose sample testing). With regard to

Total Dose testing, clarifications/exceptions to MIL-STD-883,

Methods 5005 and 1019 are required. Consult factory for

more details.

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

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

« Radiation Tolerant Logic product uses standard water/
process material that is qualified to 10K RADs (Si) Total
Dose by IDT's ARACOR X-Ray Total Dose sample die test
plan.

Integrated Device Technology can provide Radiation
Tolerant/Enhanced versions of all Logic product types (some
speed grades may not be available as ‘RE). )

Please contact your IDT sales representative or factory
marketing to determine availability and price of any IDT
product processed in accordance with one of these levels of
radiation hardness.

CONCLUSION

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

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

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

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

w=toexp | Ea (11
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 10-5ev/k)

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

To minimize the deleterious effects associated with this
potential increase, IDT has:
1. Optimized our proprietary low-power CEMOS
fabrication process to ensure the active junction
temperature rise is minimal.

2. Selected only packaging materials that optimize heat
dissipation, which encourages acooler running device.
3. Physically designed all package components to

enhance the inherent material properties and to take
full advantage of heat transfer and radiation due to
case geometries.

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

4. Tightly controlled the assembly procedures to meet or
exceedthe stringent criteria of MIL-STD-883_toensure
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
anumber of factors which include: circuit size, package cavity
size and die attach integrity. 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 perwatt”. Withthe 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.

0JA = [T = TAYP
TJ = TA + P[6JA] = TA + P[6JC + 6CA]

where -
gJc=Ty-TC 6CA=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

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

8Jc = 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.)

0JA = Junction to Ambient, thermal resistance—usually.

measured with respect to the temperature of a
specified volume of still air. (Dependent on 8JC +
8JA which includes the influence of area and
environmental condition.)

4.1
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PACKAGE DIAGRAM OUTLINE INDEX
' SECTION PAGE

MONOLITHIC PACKAGE DIAGRAM OUTLINES.......cccccocnucrinnmensennnsrssssnnasssnaminnssnessas 4.3

PKG. DESCRIPTION

P16-1 16-Pin Plastic DIP (300 mil) 29
P18-1 18-Pin Plastic DIP (300 mil) 30
P20-1 20-Pin Plastic DIP (300 mil) 30
pP22-1 22-Pin Plastic DIP (300 mil) 29
P24-1 24-Pin Plastic DIP (300 mil) 30
P24-2 24-Pin Plastic DIP (600 mil) 31
P28-1 28-Pin Plastic DIP (600 mil) 31
P28-2 28-Pin Plastic DIP (300 mil) 29
P32-1 32-Pin Plastic DIP (600 mil) 31
pP32-2 32-Pin Plastic DIP (300 mil) 29
P40-1 40-Pin Plastic DIP (600 mil) 31
P48-1 48-Pin Plastic DIP (600 mil) 31
P64-1 64-Pin Plastic DIP (900 mil) 31
D16-1 16-Pin CERDIP (300 Mil}.....cccoermerreeincrerannnnnae

D18-1 18-Pin CERDIP (300 mil)......

D20-1 20-Pin CERDIP (300 mil......

D22-1 22-Pin CERDIP (300 mil)......

D24-1 24-Pin CERDIP (300 mil}......

D24-2 24-Pin CERDIP (600 mil)......

D28-1 28-Pin CERDIP (600 Mil)...couoiriiireeeeecieienerreiereeseceresesessnsneseesesesessessssesseions

D28-2 28-Pin CERDIP (Wide DoY) «...oveoeeueierieeerererieiererete st seeseereseeses e e sesneens

D28-3 28-Pin CERDIP (300 mil).........

D32-1 32-Pin CERDIP (wide body) .

D40-1 40-Pin CERDIP (600 mil).........

D40-2 40-Pin CERDIP (wide body) ......

C20-1 20-Pin Sidebraze DIP (300 mil) ...

Cc22-1 22-Pin Sidebraze DIP (300 mil) ...

C24-1 24-Pin Sidebraze DIP (300 mil) ...

C24-2 24-Pin Sidebraze DIP (600 mil) ...

C28-1 28-Pin Sidebraze DIP (300 mil) ...

ca8-2 28-Pin Sidebraze DIP (400 mil)

C28-3 28-Pin Sidebraze DIP (600 mil)

C32-1 32-Pin Sidebraze DIP (600 mil) ...

C32-2 32-Pin Sidebraze DIP (400 mil) ...

C32-3 32-Pin Sidebraze DIP (300 mil) ...

C40-1 40-Pin Sidebraze DIP (600 mil) ...

C48-1 48-Pin Sidebraze DIP (400 mil) ...

C48-2 48-Pin Sidebraze DIP (600 mil) ...

C64-1 64-Pin Sidebraze DIP (900 mil) ...

C64-2 64-Pin Topbraze DIP (300 mil)

C68-1 68-Pin Sidebraze DIP (600 mil)

PG68-2 68-Lead Plastic Pin Grid Array (cavity up).....

PG84-2 84-Lead Plastic Pin Grid Array (cavity up).....

PG208-2 208-Lead Plastic Pin Grid Array (cavity up)

G68-1 68-Lead Pin Grid Array (CaVity UP) .....cocviirviriiiiiiiinntiinniie st e s seeiss s sssessnsssessassanses 19
G68-2 68-Lead Pin Grid Array (cavity down)..........c.cceueee. .. 25
G84-1 84-Lead Pin Grid Array (cavity up — 12 x 12 grid) .. . 20
G84-2 84-Lead Pin Grid Array (Cavity dOWN) ......c..ccouiviiiiiiniiiinniin ettt s e e 26
G84-3 84-Lead Pin Grip Array (cavity up — 11 X 11 grid) ....occcvnniriiiiiiiiiciieet s 21




SECTION PAGE

MONOLITHIC PACKAGE DIAGRAM OUTLINES (Continued)........ccuesunerccceerrncnennsns 4.3

PKG. DESCRIPTION

G84-4 84-Lead Pin Grid Array (cavity down — MIPS) ......ccocivmvenicenirierie e

G108-1 108-Lead Pin Grid Array (cavity Up) ........cceecuenene .

G144-1 144-Lead Pin Grid Array (cavity down)..

G144-2 144-Lead Pin Grid Array (cavity up) ......

G208-1 208-Lead Pin Grid Array (CAVIEY UP) «.cveeeereevecrereerieterirnresesesereeeesssessessessessmsssssssassuesssessssnens

SO16-1 16-Pin Small Outline IC (gull wing) ............ ettt et e eaen e e e e et e e e st e et e b eh et et e s e s e s emeenen }

S016-2 . 16-Pin Small Outling 1C (J-DENMA) ..cccoveririiecrieect ittt e e s

S0O16-5 16-Pin Small Outline IC (EIAJ — .0315 PIHCh) ...oueoiieieeeieie et

S016-6 16-Pin Small Outline IC (EIAJ — .050 pitch) .......

§018-1 18-Pin Small Outline IC (Qull wing) ...........c.c....

S018-6 18-Pin Small Qutline IC (EIAJ — .050 pitch) ...

S020-1 20-Pin Small Outline IC (J-bend)....

S020-2 20-Pin Small Outline IC (qull wing) .......cccceuveen.

S020-5 20-Pin Small Outline IC (EIAJ — .0315 pitch) .....

S020-6 20-Pin Small Outline IC (EIAJ — .050 pitch) .......

S024-2 24-Pin Small Outline IC (QUI WING) .....ccoiiiii ettt ee e eneenes

§5024-3 24-Pin Small Outling IC (GUII WING) .....coveereeierie ettt sees e s e ne e e seeemeees
- 8024-4 24-Pin Small Outline IC (J-bend) .......cccoveenennee

S024-5 24-Pin Small Outline IC (EIAJ — .0315 pitch) .....

S024-6 24-Pin Small Outline IC (EIAJ — .050 pitch) .......

S028-2 28-Pin Small Outline IC (gull wing) ......c..ccoeeen.

S028-3 28-Pin Small Outline IC (gull wing) ...............

S028-4 28-Pin Small Outline IC (J-bend — 350 mil) ...

S028-5 28-Pin Small Outline IC (J-bend — 300 mil) ...

S028-6 28-Pin Small Outline IC (EIAJ — .050 pitch) ......cccocvuvennanen

S032-2 32-Pin Small Outline I1C (J-bend) .......ccceveeeeeeeereereneeerenne

S048-1 48-Pin Small Outline IC (SSOP — gull wing) ......

S056-1 56-Pin Small Outline IC (SSOP — gUII WiNG) ...eeevueeereeeevieeeeereieerereeerererssesresvesesesssssessessens

J18-1 18-Pin Plastic Leaded Chip Carrier (rectangular) ...............coceveeiiiniceinnececnini e

J20-1 20-Pin Plastic Leaded Chip Carrier (square)........... .

J28-1 28-Pin Plastic Leaded Chip Carrier (square)..........

J32-1 32-Pin Plastic Leaded Chip Carrier (rectangular) ...

J44-1 44-Pin Plastic Leaded Chip Carrier (square) ..........

J52-1 52-Pin Plastic Leaded Chip Carrier (square)...

J68-1 68-Pin Plastic Leaded Chip Carrier (square) ...

Jg4-1 84-Pin Plastic Leaded Chip Carrier (SQUArE) ........coeceweevivreersernnsinresseriesssesssesssssnstsssssssesnnas

L20-1 20-Pin Leadless Chip Carrier (reCtanguIAr) ........ccccceieiieeerriercerierreieseeseeseesreseesessnesesnnessesans

L20-2 20-Pin Leadless Chip Carrier (SQUAIE) .......ccccieeeeeerrvererererseneriniesseseeseseseesresseressessssessescesenes

L22-1 22-Pin Leadless Chip Carrier (rectangular) ................ ettt r e e e e st astesresaeene

L24-1 24-Pin Leadless Chip Carrier (rectangular) .....

L28-1 28-Pin Leadless Chip Carrier (square) ............

L28-2 28-Pin Leadless Chip Carrier (rectangular) ........cocoecevvvvevverenenns

L32-1 32-Pin Leadless Chip Carrier (rectangular) ........ccccevevcirnenrercnees

L44-1 | 44-Pin Leadless Chip Carrier (square) .........

L48-1 48-Pin Leadless Chip Carrier (square) .....

L52-1 52-Pin Leadless Chip Carrier (square) .....

L52-2 52-Pin Leadless Chip Carrier (square) ..... OO

L68-1 68-Pin Leadless Chip Carrier (square) ..... e bbb e s b

L68-2

68-Pin Leadless Chip Carrier (SQUANE) ......oveeeereereereereiieeeeeesesseesserseseessersessesaessnsssessesnesssenasns
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: SECTION PAGE
MONOLITHIC PACKAGE DIAGRAM OUTLINES (Continued) “ 4.3

PKG. DESCRIPTION

E16-1 16-Lead CERPACK

E20-1 20-Lead CERPACK

E24-1 . 24-Lead CERPACK

E28-1 28-Lead CERPACK

E28-2 28-Lead CERPACK

cQ68-1 68-Lead CERQUAD (Straight 18adS) .......ccceveeierienrererrerierneiisessessesseseneessessmssmssessnsssessessessesasas 14
CcQs84-1 84-Lead CERQUAD (J-DENA) ....ccoiuiviriiiniiiiiicninininnecenneniresscssscse s seesssne st s sne et ssessesannas 15
F20-1 20-L880 FIAIPACK ....veeeee ettt ettt e n s 8
F20-2 20-Lead Flatpack (.295 body). v 8
F24-1 24-Lead Flatpack .................... 8
F28-1 28-Lead Flatpack... 8
F28-2 28-Lead Flatpack............. e 8
F48-1 48-Lead QUAd FIAIPACK ....ccceeeeerereeeie ettt ettt st et saae e 9
F64-1 64-Lead QUAd FIAIPACK .....ccevveueeeeerceeieee ettt et s e s e e eseesaesee st e en e ss e nane e s e sanansesaans 9
F68-1 68-Lead Quad Flatpack ..........cccccuuee. O POV OOTOOt 10
F84-1 84-Lead Quad Flatpack (Cavity OWN) ......cccceeriirieeererrerceec e reeeeee st et e st sae e e e eva e sessasnes 11
F172-1 172-Lead Quad FIAIPACK (MIPS) .....cccoccinimiiniiririrnireeeratrnesssessessseesesnesecsenessensesesssssessesaons 12

PQ80-2 80-Lead Plastic Quad Flatpack (IEAH).........ccoocceniienecnnenincieeeecnciaes . 39
PQ100-1 100-Lead Plastic Quad Flatpack (JEDEC) ......... rereereer et eeearerasaaesteeaeennens 28
PQ100-2 100-Lead Plastic Quad FIGtPACK (EIAJ) ......cccereruiiinirecerrrererctesseeresiessessessesssreseesnsssesssensessesean 39
PQ120-2 120-Lead Plastic Quad FIatpack (EIAJ) ........cccouriiiereermnrereeniininectenteenneeneneessieesesesssssenes 39
PQ128-2 128-Lead Plastic Quad FIAtPack (EIAJ) ...........cccovevieereeereeseesseseeseseeessesseees e ssss s sessens 39
PQ132-1 132-Lead Plastic Quad Flatpack (JEDEC) .. e 38
PQ144-2 144-Lead Plastic Quad FIatpack (EIAJ) .......cocvuruiirirrieirererenessertsseseeseseeinsassesaesaesessessenessenes 40
PQ160-2 160-Lead Plastic Quad FIatpack (EIAJ) ......cccoiriiiierirenineseeee et e 40
PQ184-2 184-Lead Plastic Quad Flatpack (EIAJ) ........ccooveinicinniicic i e 40
PQ208-2 208-Lead Plastic Quad FIatpack (EIAJ) ......ccocuvirienienienienrceeseneernsetete e ssvessesssessesensenennene 40
MODULE PACKAGE DIAGRAM OUTLINES 4.4

M1 28-Pin Ceramic Sidebraze DIP ..

M2 28-Pin Ceramic Sidebraze DIP ..

M3 32-Pin Ceramic Sidebraze DIP ..

M4 32-Pin Ceramic Sidebraze DIP ..
M5 B2-PiN FR-B DIP ..ottt ste st eseetssaeae st e eeesssabe s asaessaessasaassessenssesssennnsasensassaessessesannsens
M6 32-Pin Ceramic Sidebraze DIP

M7 32-Pin Ceramic Sidebraze DIP ..

M8 40-Pin Ceramic Sidebraze DIP ..

M9 40-Pin Ceramic Sidebraze DIP ..

M10 40-Pin Ceramic Sidebraze DIP ...

M11 40-Pin Ceramic Sidebraze DIP ..

M12 40-Pin Ceramic Sidebraze DIP ..

M13 44-Pin FR-4 DIP

M14 44-Pin FR-4 DIP

M15 48-Pin Ceramic Sidebraze DIP

M16 60-Pin Ceramic Sidebraze DIP ..

M17 64-Pin Ceramic Sidebraze DIP ...

M18 80-Pin Ceramic Sidebraze QIP ...

M19 80-Pin Ceramic Sidebraze QIP

4.2
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SECTION PAGE

MODULE PACKAGE DIAGRAM OUTLINES (Continued) ..4.4

M20 92-Pin FR-4 QIP ... ..18
M21 92-PiN FR-4 QUP ...ttt st e st te e s ae s e sve e sasasaessaaraesteanbesesaeseesesae st teataaesanasbesstannen 19
M22 92-Pin FR-4 QIP ...... v 20
M23 104-Pin FR-4 QIP ... rereret et erre e enas 21
M24 T04-PIN FR-G QUP ...ttt te st s aesascrbeesressbesbebesbase s e sba st s s e ares sevannnasnes 22
M25 T04-PiNFR-4 QUP ...ttt ettt ste st e eaeesaeesss sebe s basb e b besbs s st aeseansseares sesassnesnne 23
M26 120-PiN FR-4 QUP ...ttt tene s et erbe s s e e ssrasssesra s e as bt et e satenseessaessnaenseanne 24
M27 120-PiN FR-4 QUP .ottt ettt et evssas e be s saaen s srt e s essaesnas setenstearaessnnensesane 25
M28 T28-PiN FR-4 QUP ...ttt e e et st e et be s e s e s sraesbasra e anarsteseeesetenseearaeernnessasnne 26
M29 128-PiN FR-4 QUP ...ttt e ettt vesrsessees b aestasabessa s e e e besms e sresasaenntenann 27
M30 132-PiN FR-4 QUP ..ottt s rresv e st s e s e sbbsssrsenneshantssbssessasssesssseasen sasenasasans 28
M31 T64-PiN FR-4 QUP ...ttt te ettt e sttt e st esbe st ae st s saesbassaesbassseessnesnesenbensnarsnesnne 29
M32 66-Pin Ceramic Sidebraze HIP ...ttt e estessta e s e e enaaes 30
M33 121-Pin Ceramic Sidebraze PGA ..........oooeiececeecreectesiereeeseeestessesseesressessaesessaessesnnsnsaes 31
M34 28-PiN FR-4 SIP .ottt ettt sr e e v e s e e e st st e s be e e et b et ear e are s taesrnenens 32
M35 30-Pin Ceramic Sidebraze SIP ......c..ccociivi it e e e et ebee st sas e snnnes 33
M36 30-Pin FR-4 SIP 34
M37 36-Pin FR-4 SIP ... 34
M38 36-Pin FR-4 SIP ... 35
M39 40-Pin FR-4 SIP ... 35
M40 40-Pin FR-4 SIP ... 35
M41 45-Pin FR-4 SIP 36
M42 36-Pin Ceramic Sidebraze DSIP ...ttt cere s cte e eeser e e seseesre e e e seeasseneasensanennens 37
M43 88-Pin Ceramic Sidebraze DSIP ...ttt cteeeeaeste e e s aesrar s e seeessasaaensanennnns 37
M44 42-PiNFR ZIP ettt ettt st ettt te s e esabas e an e s et et testess e et s anesneeaseas 38
M45 B2-PINFR-4 ZIP ..ottt eee st st eree e e s ee s e te et esbes s s s bessnessesseesssessesssbasbssssneseneesransnes 38
M46 BA-PIN FR-B ZIP ..ottt ceresreste s e estee st e et eabssaae s e ssnas s s st et aansesssnesnsassteesseanssnasanas 39
M47 BA-PiN FR-B ZIP ...ttt ettt st a e st e tse e ea e sa e e sa s besaae s bansesraeseabesabannees 39
M48 40-Pin FR-4 SIMM ..ottt ettt eree e e bt s ts e sbe s s sntesas e neesbeesnsssbassseeesnenraennes 40
M49 40-Pin FR-4 SIMM ..ottt ettt ev e e e e e e aeses e e sbe e sbaasseaere s vnensnaness 40
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dt PACKAGE DIAGRAM OUTLINES

H

Integrated Device Technology, Inc.

DUAL IN-LINE PACKAGES

b ——
} N
E {
i T1
L= S
—feje— —| |- b
| s1——“—— -— F1—
. |
A l ' rQ
SEATING PLANE——— +—
by || ! '-f
Pl s = ~aj— _A—c
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—28 LEAD CERDIP (300 MIL)
DWC # D161 D181 D201 D221 D24=1 D28=3_

# OF LDS (N)] 16 18 20 22 24 28

SYMBOL MIN [ MAX| MIN | MAX | MIN | MAX| MIN | MAX | MIN | MAX| MIN [ MAX
A .140] .200| .140] .200| .140| .200} .105| .175} .105| .175| .105| 175
b .0151 .021] .015] .021| .015| .021| .015| .021| .015| .021| .015} .021
b1 .038| .060] .038 ] .060| .038 ] .060 .038 | .060| .045| .065| .045] .065
C .009] .012| .009| .012| .009| .012 | .009| .012] .008| .014 | .009 .014
D .750| .830( .880( .930| .935[1.060{1.050|1.080{1.240]1.280]1.440{1.490
E .285( .310 | .285| .310| .285| .310 [ .285 .310( .285) .310 | .285] .310
E1 .290 [ .320 .290§ .320} .290| .320 [ .290( .320{ .300| .320 | .300( .320
€ .100 BSC .100 BSC .100 BSC | .100 BSC .100 BSC .100 BSC
L 125 1751 125 175 125 175 125 175 1251 175 .125] 175
L1 150 - | 180 - | .150) - | .80 - | .80 - | .50 -
Q .015] .055{ .015| .055] .015[ .060| .015| .060| .015| .060] .015 | .060
S .020| .080} .020| .080| .020( .080] .020| .080( .030| .080| .030] .080
St .005| - |.005f — }|.005] — [.005]| — |.005| — |.005}] -
0. 0" 15° 0 15° 0* 15° 0 15° 0 15" 0 15°

4.3 1



PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

24—40 LEAD CERDIP (800 MIL)

DWG # D24—2 D281 D401
[# OF LDS (N) 24 28 40
SYMBOL MIN JMAX | MIN | MAX | MIN | MAX
A .090 |.190 | .090 | .200 | .160] .220
b .014 |.023 | .014 | .023 | .014[ .023
b1 .038 [.060 | .038 | .065 | .038] .065
C .008 |.012 | .008 | .014 | .008] .014
D 1.230 [1.290 |1.440 | 1.490] 2.020] 2.070
E .500 |.610 | .510 | .545 | .510} .545
E1 .590 |.620 | .590 | .620 | .590] .620
e .100 BSC .100 BSC .100 BSC
L 125 [.200 | .125 | .200 | .125] .200
L1 150 | — 150 - 50 =
Q .015 [.060 | .020 | .060 | .020| .060
S .030 [.080 | .030 | .080 | .030] .080
S1 .005 | — |.006 | — [ .005] —
o 0° [ 15 0° 15° 0° | 15
28—40 LEAD CERDIP (WIDE BODY)
DWG # D28—2 D321 D40—2
# OF LDS (N) 28 32 40
SYMBOL MIN TMAX | MIN | MAX | MIN | MAX
A 090 [.200 | .120 | .210 | .160| .220
b .014 |.023 | .014 | .023 [ .014] .023
b1 .038 [.065 | .038 | .065 | .038] .065
c .008|.014 | .008 | .014 | .008] .014
D 1.440 [1.490 |1.625 | 1.675| 2.020] 2.070
E .570 |.600 | .570 | .600 | .570| .600
E1 .590 |.620 | .590 | .620 | .590] .620
e .100 BSC 100 BSC .100 BSC
L 125 1.200 | .125 [ .200 | .125] .200
B] 150 | = 150 | — [ 150 —
Q .020 [.060 | .020 | .060 | .020] .060
S .030 |.080 |.030 | .080 | .030 .080
S1 005 | — |.005] - [ .005] -
o 0 | 15° 0 15° 0 | 15

4.3




PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

20—32 LEAD SIDE BRAZE (300 MIL)

D

o.M 1 r

N

LTI JILIJILJ LI LI LT LI 0LTI L]

S2 —-| ~—b1 S—| |~ |
Q—l 1 _j ——
1= |
} ; SEATING PLANE
1
b——H—— St —=]| |=— - Rl -
NOTES:
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
DWG # C20—1 C22-1 Co4—1 C2B-1 C32-3
OF DS _(N) 20 22 24 28 32
SYMBOL MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A .090 | .200 | .100 | .200 | .090 | .200 | .090 | .200 | .090 | .200
b .014 | .023 | .014 | .023 | .015 | .023 | .014 | .023 | .014 | .023
b1 .040 | .060 | .038 | .060 | .040 | .060 | .040 | .060 | .040 | .060
c .008 | .015 | .008 | .015 | .008 | .015 | .008 | .015 | .008 | .014
D .970 | 1.060 | 1.040 | 1.120 | 1.180 | 1.230 | 1.380 | 1.420 | 1.580 | 1.640
E 220 | .310 | .260 | .310 | .220 | .310 | .220 | .310 | .280 | .310
E1 290 | .320 | .290 | .320 | .290 | .320 | .290 | .320 | .290 | .320
e 100 BSC 100 BSC | .100 BSC | .100 BSC | .100 BSC
L 125 ] .200 | .125 | .200 | .125 | .200 | .125 | .200 | .100 | .175
L1 150 | - | .150 | - [ .50 ] - | .50 ] - | 150 ] -
Q .015 | .060 | .015 | .060 | .015 | .060 | .015 | .060 | .030 | .060
5 .030 | .065 | .030 | .065 | .030 | .065 | .030 | .065 | .030 | .065
St 005 | - |.005] - |.005] - |.005] = |.005] -
S2 005 ] - |.005] - |.005] - |.005| - |.005| =

4.3 3
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

28—48 LEAD SIDE BRAZE (400 MIL)

D

o B o I s N s O o I s N o O oo 1 o X s 1O e O o I o N o |

T N

E D

S2

| SN WD ) SN g GO Ry WEND Ry GHEN Ry GRAS SN R G Ry S () NS Ry Smm gy s

i

S —=

1

Q

L
I

L1|
| I

e

NOTES:

el

48 LEAD OPTION

SEATING PLANE

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

DWG # C28—2 Ca2—2 C48—1
# OF LDS (N)[ 28 32 48

SYMBOL MIN T MAX T MIN T MAX | MIN | MAX
A .090 [ .200 | .090 [ .200 | .085 | .190
b .014 | .023 | .014 | .023 ] .014 | .023
b1 .040 | .060 ] .040 [ .060 | .040 | .060
C .008 | .014 | .008 | .014 | .008 | .014
D 1.380 | 1.420 | 1.580 [ 1.640 ] 1.690 [ 1.730
E .380 | .420 | .380 | .410 | .380 | .410
E1 .390 | .420 | .390 | .420 ] .3%0 [ .420
e .100 BSC .100 BSC .070 BSC
L 100 [ 175 | 100 [ 175 | 125 | 175
L1 150 [ - 150 - [.50) -
Q .030 | .060 | .030 | .060 | .020 | .070
S .030 | .065 | .030 | .065 | .030 | .065
St .005] - t.oo5] - J.005] -
S2 005] — Jooos| — Joos| —

E1

4.3




PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

24—68 LEAD SIDE BRAZE (600 MIL)

D

| o I s O o T o Y s O s I s O e O s O s O e O v O s O s

N

T
L,

| SSS Q) SR gy SEE Ry SIR gy SN Ry GHA G SR R EED g GHD Ry D Ry UUU B WS gy s gy s |

mlie

S —e

!

_ESZ

NOTES:

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

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

68 LEAD OPTION

—‘—rSEATING PLANE
L —

il

E1 -

Ca2—1

DWC_§ C24-2 C28-3 : Ca0—1__|_Ca8-2 C68-1
 OF LDS (N) 24 28 32 40 48 68

syMBoL | MIN | MAX T MIN T MAX | MIN T MAX T MIN T MAX | MIN T MAX | MIN | MAX
A .090 | 190 | .085 | .190 | .100 | .190 | .085 | .190 | .100 T .180 | .085 | .190
b 015 ] .023] .015 | .022 | .015 | .023 | .015 | .023 ] .015 | .023 | .015 | .023
b1 .040 | .060 | .038 | .060 | .040 | .060 | .038 | .060 | .040 | 060 | .040 | .060
c .008 | .012 | .008 | .012 | .008 | .012 | .008 [ .012 | .008 | .012 | .008 | .012
D 1.180 [1.220[1.380 [ 1.430 ] 1.580 | 1.640] 1.980 | 2.030]2.370 | 2.430] 2.380 | 2.440
E 575 | .610 | .580 | .610 | .6580 | .610 | .580 | .610 | .550 | .610 | .580 | .610
3] 595 | 620 | .595 | 620 | .590 | .620 | .595 | .620 | .580 | .620 | .580 | .620
e 1008sC | .1ooBSC | .100 BSC | .100 BSC | .100 BSC | .070 BSC
L 125 175 T 125 T 475 | 125 ] 175 | 125 | 175 | 125 | 175 | .125 [ .175
L1 150 ] — J.s0o] - 150} - Tasol - JT.as0] - [.150 | —
Q .020 | .060 | .020 | .065 | .020 | .060 | .020 | .060 | .020 | .060 | .0207] .070
S .030 | .065 | .030 | .065 | .030 | .065 | .030 | .065 | .030 | .065 | .030 | .065
S1 005] — foos5] - Too5] —JT.oo5] - Joo5] - Joo5] —
S2 o100 - Vool - Too5] — VTotof — Joo5T — J.005] —

4.3




PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

64 LEAD SIDE BRAZE (900 MIL)

[ D

IHHI'_II_!I—II_I

/\/

| s T e B e T s B e B o |

TN 2

| S g s py hmm gy w— s )

| WS Q) SN g Wy SuD gy s gy Swm )

S —»i

I-—-

Lsz ——1 '-—m ‘

.

NOTES: ‘

St

l
A
—Lr SEATING PLANE
I
T
-

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

DWG # C64—1
t OF LDS (N) 64

SYMBOL MIN | MAX
A 110 [ .190
b .014 | .023
b1 .040 .060
C ] .0o08 | .015
D 3.160 | 3.240 _
E . .884 | .915
E1 .890 | .920
e .100_BSC
L 125 | .200
L1 .150 —
Q .015_| .070
S .030 | .065
S1 .005 -
S2 .005 —

)

E1

4.3




PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

64 LEAD TOP BRAZE (900 MIL)

D

n_n _n n _n

n_n n . n n

oo

16 S S B © 6 | E1

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

DWG # C64—2
[# OF LDS (N) 64
___SYMBOL_ MIN
A 120 | .180
b .015 | .021
b1 ,040 | .060
C .009 | .012
D 3.170 | 3.240
E .790 | .810
E1 .880 | .815
E2 .640 | .660
) 100 BSC
L 125 | .160
L1 2150 -
Q .020 | .100
S .030 | .065
st .005 -
S2 005 =

| 2
i
St I | ‘JLC

4.3



PACKAGE DIAGRAM OUTLINES

FLATPACKS

20—28 LEAD FLATPACK

e

D

= S1

-——l

=z

NOTES:

=

m

~— Q
L
rE3
bt

2
14 f
}
L

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

[ DWG # T20—1 F20—2 F24—1 F28—1 F28—2
% N) 20 20 (.295 BODY) 24 ;]
C MN | MAX | M MAX | MIN | MAX | MIN | MAX | MIN | MAX
A 045 | .092 | .045 | .092 | .045 | .090 | .045 | .090 | .045 | .115
b 015 | .019 | .015 019 | .015 | .019 | .015 | .019 | .015 | .019
C ,003 | .006 | .003 | .006 | .003 | .006 | .004 | .007 | .003 | .007
D — | .540 = 540 — | .640 | .710 | .740 | .710 | .740
E .340 | .360 | .245 | .303 | .360 | .420 | .480 | .520 | .460 | .520
E2 130 | — 130 = 180 | — | .180 | - |.180 | —
] 030 | — ~030 = 030 | — |.040| — |.040| -
e ~050 BSC .050 BSC _ -050 BSC 050 BSC 050 BSC
K ~.008 | .015 | .008 | .015 | .008 | .015 [ .008 | .015 | .008 | .015
L 250 | .370 | .250 | .370 | .250 | .370 | .250 | .370 | .250 | .370
Q .00 | .040 | .010 | .040 | .010 | .040 | .010 | .045 | .010 | .045
S — | .045 - ~045 — |.045 | — |.046] — | .045
S1 005 | — ~005 — 005 ] — 1.005| — |.0056] —

4.3




PACKAGE DIAGRAM OUTLINES

FLATPACKS (Continued)

48—64 LEAD QUAD FLATPACK _..I A f—
e _

——|A1 —-—
fe—— E2 —E1 —

1

= |

DJ PIN 1 ID—/

-

NOTES:

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

DWG F48—1 F64—1
FOFOS (N[ 48 64

SYMBOL MIN MAX MIN MAX
A .089 | .108 | .070 [ .0890
Al .079 | .096 | .060 | .078
A2 .058 | .073 | .030 | .045
b .018 | .022 | .016 | .020
c .008 | .010 | .009 | .012

D/E = .750 | .885 | .915

D1/E1 .100 REF .075 REF

D2/E2 .550 BSC .750 BSC
[ .050 BSC .050 BSC
L .350 | .450 | .350 | .450

ND/NE 12 16




PACKAGE DIAGRAM OUTLINES

FLATPACKS (Continued)

68 LEAD QUAD FLATPACK

L
+—

NOTES:

D

L —PIN 1

D1

D2

{ PIN 1 INDEX MARK

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

DWG F68—1
I:o:;rm 68
[ MIN_ ] MAX
A .080 | .145
Al .070 | .090
b .014 | .021
C .008 | .012
D/E 1.640 | 1.870
D1 /61 .926 | .970
D2 /E2 .800 BSC
€ 050 BSC
L 350 | .450
ND/NE 17

Al

4.3
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PACKAGE DIAGRAM OUTLINES

FLATPACKS (Continued)
84 LEAD QUAD FLATPACK (CAVITY DOWN)

D1
|t D2 - o —e|  |ew— A

e—] |a— D3 —»f /PN INDEX MARK

LA

/ PIN 1
M ¥

=

* —— let— A1

P84T NOTES:

1. ALL DIMENSIONS ARE IN INCHES, ~
MIN_] MAX UNLESS OTHERWISE SPECIFIED.
— | 140 | 2. BSC — BASIC LEAD SPACING. {
— [ 105 BETWEEN CENTERS. . 578 TIAX
014 | .020 | 3. CROSS HATCHED AREA INDICATES ||| :
007 | .013 INTEGRAL METALLIC HEAT SINK. f
1.485 | 1.615

D1 /E1 1.130 | 1.170 _..‘ —C
D2/E2 1.000 BSC | ]
|a—.012 MAX
D3/E3 .500 BSC AT BRAZE PADS
€ .050 BSC _ ;
L .350 | .450 DETAIL A
ND/NE 21

4.3 1



PACKAGE DIAGRAM OUTLINES

FLATPACKS (Continued)

172 LEAD QUAD FLATPACK (MIPS)

D] —— =

02 —_—— N
l——- D3 =i / PIN 1 INDEX MARK
\ .
/— PIN 1

E2 E1 E

m
(&3]

.

I
4]
N

E{

— r hg——————
o
m
—
32
p-
/a

A

E

|

DWG # F172—1
# OF LDS SN! 172 NOTES:
L MIN | MAX| 1. ALL DIMENSIONS ARE IN INCHES,

A — 130 | UNLESS OTHERWISE SPECIFIED.

Al Z 105 | 2. BSC — BASIC LEAD SPACING 5

b 006 | .010 BETWEEN CENTERS.

C 004 | .008

D/E 1.580 | 1.620 . 018 MAX
D1/E1 | 1.135 | 1.165 }
D2/E2 1.050 BSC
D3/E3 525 BSC 4_\ c

E 22035 BSZ%O —={ |~=— 008+.006

: : AT BRAZE PADS
ND/NE 43
DETAIL A

4.3 12



PACKAGE DIAGRAM OUTLINES

CERPACKS
16—28 LEAD CERPACK
D A [=—
e inet S =
N r
L
' N
E1 E
L1
]
L
il [l |
UL UL 1
K —sjle— —sgfm— —afSj=— C —omfl—

NOTES:

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

[CDowe g [ Efe-1 E20—1 E24-1 —E28-1 E28—2
# OF DS (Nl 16 20 24 28 28

SYMBOL MIN [ MAX ] MIN | MAX | MIN [ MAX | MIN | MAX | MIN | MAX
1

A ,055 | .085 | .045 | .092 | .045 | .090 | .045 | .115 | .045 | .090
b .015 | .019 | .015 | .019 | .015 | .019 | .015 | .019 | .015 | .019
C .0045| .006 |.0045| .006 |.0045] .006 |.0045] .009 |.0045] .006
D 370 | .430] — | .540] — | 640| — | .740| — | .740
E 245 | .285 | .245 | .300 | .300 | .420 | .460 | .520 | .340 | .380
E1 — [ .305] = [.305] — | .440[ — | .550| — | .400
e 050 BSC .050 BSC 050 BSC ~050 BSC 050 BSC
K .008 | .015 [ .008 | .015 | .008 | .015 | .008 | .015 | .008 | .015
L .250 | .370 | .250 | .370 | .250 | .370 | .250 | .370 | .250 | .370
Q ,026 | .040 | .026 | .040 | .026 | .040 | .026 | .045 | .026 | .045
S — [.045] — [.085] - | .045] = |.045] — [ .045
S 005] — |.006] - J.006] — |.006] — |.006] —
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PACKAGE DIAGRAM OUTLINES

CERQUADS

68 LEAD CERQUAD (STRAIGHT LEADS)

i

NOTES:

1

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

DWG CQ68—1
_L(Tg OF 105 (\J 168
SYMBOL MIN_|_MAX
A 115 | .165 |
b .008 | .013
C .0045 | .008
D/E .860 | 1.100
D1 /E1 460 | .500
03§E3 400 REF
e 025 BSC
L -200 | .300
ND/NE 17
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PACKAGE DIAGRAM OUTLINES

CERQUADS (Continued)

84 LEAD CERQUAD (J-BEND)

{.040 X 45°
,r__!? - 'Ek %
— .E_
L D
: ﬁ
i
i
| %
D D! D3 1E - ]
i i
f
| |
i )
! i
J___[ F
T P
- E3 |
E1

--------------------

b——“-— ‘
| D2/E2
DWC_# CaB4—1 NOTES: |
# OF LDS (N) 84 .
SYMEOL N WAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
y 55 1200 SPECIFIED.
Al 090 | 120 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
b1 .022 | .032
b 013 023
Cc .006 .013
D/E 1.170 | 1.190
D1/E1 1.138 | 1.162
D2/E2 1.100 | .1.150
D3/.E3 1.000 BSC
e .050 BSC
ND/NE 21
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS

la— D1 —e=

D2

U

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

o |-t

20—48 LEAD LCC (SQUARE)

_DWG [20-2 281 441 (481
OF DS 20 —_ 28 44 48
SYMBOL _| MIN [ MAX_| MIN | MAX | MIN | MAX | MIN | MAX
A 064 | .100 | .064 | .100 | .064 | .120 | .055 | .120
Al 054 | .066 | .050 | .088 | .054 |.088 | .045 |.090
Bi .022 | .028 |.022 | .028 |.022 |.028 | .017 | .023
B2 072 REF_| 072 REF | .072 REF | 072 REF
B3 .006 | .022 | .006 |.022 | .006 |.022 | .005 |.022
D/E 342 | .358 | 442 | 460 | .640 | .660 | .554 | 572
b1/E1 200 BSC | .300 BSC | .500 BSC | .440 BSC
D2/E2 100 BSC | 150 BSC | .250 BSC | .220 BSC
D3/E3 — [358 | - [.460 | — ].560 |.500 | .535
e .050 BSC | .050 BSC | .050 BSC | .040 BSC
el 05 [ = |05 = [015] - J.015] =
h 040 REF_| .040 REF | 040 REF | .012 RADIUS
J 020 REF_| 020 REF | .020 REF | .020 REF
C 045 |.055 | .045 |.055 | .045 |.055 | .033 |.047
K] .045 | .055 | .045 | .055 |.045 |.055 | .033 | .047
2 .077 |.093 |.077 |.093 | .077 |.093 |.077 |.083
3 .003 | .015 | .003 | .015 | .003 | .015 | .003 | .015
[_ND/NE 5 7 11 12

4.3
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS (Continued)

52—68 LEAD LCC (SQUARE)

DWG _. 1521 [52-2 [68-2 [68—1
OF DS (N 52 52 68 68
SYMBOL MIN_| MAX_| MIN_ | MAX_| MIN | MAX_| MIN | MAX
A .061 | .087 |.082 |.120 |.082 |.120 | .065 | .120
Al 051 | .077 | .072 |.088 | .072 | .088 | .055 |.075
B1 022 |.028 |.022 [.028 |.022 |.028 | .008 [.014
B2 .072 REF 072 REF .072 REF 072 REF
B3 006 |.022 | .006 |.022 | .006 |.022 | .006 |.022
D/E 739 | .761 | .739 | .761 | .938 | .962 | .564 | .566
D1 /61 600 BSC 600 BSC 800 BSC .400 BSC
D2/E2 .300 BSC ~300 BSC .400 BSC .200 BSC
D3/E3 — | 661 ] — |[.661 | — |.862 | — ].535
e .050 BSC -050 BSC 050 BSC .025 BSC
el .05] — [.05] = [.006] — |.015 ] —
h 040 REF 040 REF 040 REF 040 REF
J .020 REF .020 REF 020 REF -020 REF
L .045 |.055 | .045 |.055 | .045 |.055 | .045 |.055
K] .045 | .055 | .045 |.055 | .045 |.055 | .045 |.055
L2 077 |.093 |.075 |.093 |.077 |.093 [.077 |.093
L3 .003 | .015 | .003 | .015 | .003 |.015 [ .003 | .015
ND/NE 13 13 17 17

4.3
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS (Continued)

J X 45°

h X 45°

SPL__‘MI__

o .

[

L.

T - -+ 1

e ' —f ’
-

L1

T g
NOTES:

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

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS.

20—32 LEAD LCC (RECTANGULAR)

K

E2
E1 E

N

AP

%__[LC':

s |-

[ DWG 3 120—1 1221 041 Lza? T30-1
f OF LDS (N)| 0 2 24 2 32
SYMBOL | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A .060 | .075 | .064 | .100 | .064 |.120 |.060 |.120 |.060 |.120 |
Al .050 | .065 | .054 |.063 |.054 |.066 | .050 |.088 | .050 |.088
B 022 | .028 | .022 | .028 | .022 | .028 | .022 | .028 | .022 |.028
B2 072 REF 072 REF 072 REF 072 REF 072 REF
B3 .006 | .022 | .006 | .022 |.006 |.022 | .006 |.022 |.006 |.022
D 284 | .296 | .284 | .296 | .292 | .308 | .342 | .358 | .442 | .458
D1 150 BSC 150 BSC .200 BSC .200 BSC .300 BSC
D2 ,075 BSC .075 BSC 100 BSC 100 BSC 150 BSC
D3 — [.280 | — |.280 ] - [.308 | — ].358 | — |.458
E .420 | .435 | .480 | .496 | .392 | .408 | .540 |.560 | .540 |.560
] .250 BSC .300 BSC .300 BSC .400 BSC .400 BSC
£2 125 BSC 150 BSC .150 BSC 200 BSC ~200 BSC
E3 — |.410 | — |.480| — |.408| — [.558 | — [.558
e ,050 BSC 050 BSC .050 BSC 050 BSC .050 BSC
el 05] - J.006] — J.006] — J.006] = |.0156] =
h 040 REF | .012 RADIUS| .025 REF 040 REF 040 REF
J 020 REF | .012 RADIUS| .015 REF 020 REF 020 REF
L 045 | .055 | .039 | .051 | .040 |.050 | .045 |.055 | .045 |.055
K] .045 |.055 | .039 | .051 | .040 | .050 | .045 |.055 | .045 |.055
12 .080 |.095 | .083 |.097 |.077 |.093 | .077 |.093 |.077 |.093
3 003 | .015 | .003 | .015 |.005 |.015 |.003 |.015 |.003 |.015
ND 4 4 5 5 7
NE 6 7 7 9 9

4.3
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS
68 PIN PGA (CAVITY UP)

BOTTOM VIEW — ¢B1

TOP VIEW

123 4567 8/910Mm |

SRclololololool , B

KI@OEEE®EEEEE | |

JI@E 0]O)

HE@E @O

4[O]O] 0]0,

OO— + —OOr B | T -

310]0, ®

O], 0]0,

c|@E @@

E(C10]0]0]010I01010101C)

A @@®@.@@@@ N |
?; PIN1ID—/ |

—

r Q
SEATING PLANEJ

] jﬁLIJEUJUUHUT

—

) —~ el
DWG G681
'g_or"'"ipms [0} R NOTES: ,
SYMBOL MIN | MAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWSE
A .070 | .145 SPECIFIED.
B .016_| .020 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
#B1 - | .080 3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE.
$B2 040 | .060 4. SYMBOL "N* REPRESENTS THE NUMBER OF PINS
D/E 1.140 | 1.180 5. CHAMFERED CORNERS ARE IDT'S OPTION.
D1/E1 1.000 BSC
e .100 BSC
L 120 [ 140
M 11
Q .040 | .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
12 3 45 6,7 89 10A112 .
MEEEEEEEEEEE®
LIOOEEEEEEEPEEE
K@OE @O
JOE 0]O]
HEE ®E
s|@E —I— @E| & E | __|_
HO]O] 0]O]
I[O]O) ®©E
cl@OE 0]0]0]
BlOOOPOEEEPEE®EE®
APOREEEREEEE® A
D1 PIN 1 ID
° {
[ :
SEATING PLANE 1
|
l —-“-—¢B ——| el
DWG # G84—1
| OF PINS (N 84
SYMBOL. MIN_| _VAX |
A 077 | .145
) 016 | .020 NOTES:
Y “040 1080 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
982 .040 | .060 SPECIFIED.
DF 1.180 1.235 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
DiE T100-BSG 3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE.
o 4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS
e : 5. CHAMFERED CORNERS ARE IDT'S OPTION.
L 120 | .140
N 12
Q 040 | .060
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

84 PIN PGA (CAVITY UP — 11 X 11 GRID)

BOTTOM VIEW — ¢B1 TOP VIEW
1.2 3 4567 8/9101 , .
LEEEEEOOEEE® (
KEEEEEOOOOEE
OO G O
HEE 010)
OO 0]ol0, _ - 5
ROG— + —OOeT b ¢
301010; 01010)
|®® 010
P GO OO
Jlololololololololololo,
j(clolololelololololels) \ | A
D1
5 PIN 1 ID |
L :
SEATING PLANE
, L |

[
e L L]

“DWG GB4—3
(§ OF OF—L('S'Pms N 84 |
SYMBOL MIN_| MAX
A. .070 145 NOTES:
B .016_| .020 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWSE
9B1 — | .080 SPECIFIED.
#B2 .040 [ .060 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
D/E 1.080 | 1.120 3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE.
D1 /E1 1.000 BSC 4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS
€ 100 BSC 5. CHAMFERED CORNERS ARE IDT'S OPTION.
L 120 [ .140
M 11
Q .040 | .060
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PACKAGE DIAGRAM OULTINES

PIN GRID ARRAYS (Continued)

108 PIN PGA (CAVITY UP)

BOTTOM VIEW #B1 TOP VIEW
1.2 3 456,78 9104112 .
MEOEEEOEEOEEE®D
LIOEEEOEEOEEEEE
KO@OEEEOEEEEO®E
I@EE 0]O]O]
1508
G E1 E
(OO T OO0 -
E|@O@® 010]0)]
[O]O]0, @EE
cl@EEEEEEPEEEEE
:1[0]0I0]0]0]0) 0I0I0I0I0]0;
ADEOEOEEOEEEO® /’v
D1 PIN 1 ID
D , . i
r Q ‘ A
SEATING PLANE ‘ ' T J
T J‘ﬁ’ﬂﬂ“""ﬂﬂ”ﬂ
Pomd e e e
DWG G108—1 |
”‘SEYMLE%L . CWIN 108MAX NOTES:
& 10701 345 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
) .016 | .020 SPECIFIED.
951 ——T080 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
452 540060 3. SYMBOL "M* REPRESENTS THE PGA MATRIX SIZE.
s e R 4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS
e 1100 Bec 5. CHAMFERED CORNERS ARE IDT'S OPTION.
€ 100 BSC
L 720 | .140
M 12
Q 040 | _.060
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

144 PIN PGA (CAVITY UP)

BOTTOM VIEW 281 TOP VIEW
1 2 3 45 6 7 8 910/1112131415
RIOOOEEEEOCEEEEEO®
2(010]010]0]0]0]0]0]01010]0]0]0;
NEEREOEEEEO®EEEEEEE
MEOOO 0]0]0;
LEEE @EE
KI@E@E 0]O]0]
Nlololo; PG|, .
HEEE | 61010} +
6| OO 0]0]0;
F] EXTRA PIN OOOT
E@@@@/ OeE
[0]0]0] 0]0]0;
c(@PEREEEFEEAEEFEEEEE
:1{010]10]0]010]1010101010101010]0]
\[=lololololololnlolololololo:: A
Dl1 PIN 1D
D
i
T
SEATING PLANE i | ? ‘jﬁ' " u
e UL
[ OWG ¢ G144-2
L%—Y;Et‘:gl. ) MIN145MAX
A .082 125 | NOTES:
#8 016 | .020 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
#B1 060 | .080 SPECIFIED.
982 .040 | .060 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
D/E 1.559 | 1.590 3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE.
D1 /E1 1.400 BSC 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
e 700 BSC 5. CHAMFERED CORNERS ARE IDT'S OPTION.
N 50 | .140 6. EXTRA PIN (D—4) ELECTRICALLY CONNECTED TO D-3.
; .040 1|5 .060
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PACKAGE DIAGRAM OUTLINES

PIN GRID

ARRAYS (Continued)

208 PIN PGA (CAVITY UP)

#B1

BOTTOM VIEW TOP VIEW
123 456 78 91011121314151617
1[0/0,0/0/0,0,0,00000,0000 5] =
310/0{0{070/0/0/010/0/0/0{0'0/0/0/0!
3/0/0)0/0/0/0/0/0/0/0/0/0'0'0'0'0'0
3lolo/0/00’00/0/0'0l0'0’0’0l0/0’0
Holololo 0,000
110,000 (e XeXe)
L | GEXEXD 0,000
K| QAR 0,000
H (XXX XX
Jlolololo 0,000
F| XX 00100
XX XX
1000101010 00 00 0 0 0 00l000
D
}10/0/0/0/0/0/0/0/0{0/0/0/0/0/0/0/0;
8| OOROEOERERD)| |
A | DOODODDOD [ ol
I b1 N PIN 1 1D
D
1 O
AL |
SEATING PLANE —1 = T [
982 —~| |e o
DWG # G208-1
F.OF_PINS (N 208
SYMBOL MIN_| WMAX_|
A .070 .145
¢B .016 .020 NOTES:
#B1 - .080 1. Q'I;IEC?‘!_IME%NSIONS ARE IN INCHES, UNLESS OTHERWISE
gs% 1074302 10768% 2. BSC — B}S'!C LEAD SPACING BETWEEN CENTERS.
D1/E1 1.600 BSC 3. SYMBOL .M. REPRESENTS THE PGA MATRIX SIZE.
e 700 BSC 4, SYMBOL °N° REPRESENTS THE NUMBER OF PINS
T 725 | 140 5. CHAMFERED CORNERS ARE IDT'S OPTION.
M 17
Q .040 | .060

4.3
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

68 PIN PGA (CAVITY DOWN)

BOTTOM VIEW — ¢B1 TOP VIEW
12 3 456 7 8/9 1011 ,
Ll @OOO®OEO®
KIOOE@EO®EOOEE
NOIO) ®E
HIOE ®©O
6| @@ O]0; | o
OO— + —Oor Bk
El®O® O]O)
IOIO) ®E
cl@®@® ®@
Bl®OE@OOO®OEO@OO® A
A @EEEAEEE® P
| T
‘ D1 PIN 1 ID
D ]
Q1 A
‘ r | T | SR E—  — T 18] 1T I
SEATING PLANE v f
i TTTT]
1 #B2 —=| |=— ——I——¢B —-—|e|-—
DWG # G68—2
# OF PINS (N) 68 NOTES:
SYMBOL MIN MAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
A 077 | .095 SPECIFIED.
2B .016 | .020 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
?B1 .060 | .080 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
982 040 | 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
Qi .025 | .060
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

84 PIN PGA (CAVITY DOWN)

BOTTOM VIEW ?B1 TOP VIEW
12 3456,7 8910112 ,
MEEEEEEEEEEE®
LEEEEEEEOEEE®EE
KIOO@E OO
IO 00
(56 33
G E1 E
FIOE + - @O +
[0]0, 0O
[0]0;] 0l0]
c|®OEE OOE
B|@OOE®OEOEOEOE®
APEEEEEEEEEDD A
D1 PIN 11D
D — Q1 {
‘ A
SEATING PLANE *
L J L
| #B2 ——“-—as ——| € |-*—
_DWG ¢ G84—2
(§ OF PINS (N) 84 NOTES: :
SYMBOL MIN_| MAX | 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWSE
A 077 | .145 SPECIFIED.
9B .016 | .020 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
981 .060 | .080 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
B2 040 | .060 4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS
D/E 1.180 | 1.235 5. CHAMFERED CORNERS ARE IDT'S OPTION.
D1 /E1 1.100 BSC :
€ .100 BSC
L 100 | .120
M 12
Ql .025 [ .060
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

84 PIN PGA (CAVITY DOWN — MIPS)

BOTTOM VIEW #B1 TOP VIEW
1. 2 3 45 6,78 9104112
MEEEEEEPEEEE®
LEEEEEEEPEEOEE
4[0]O]0] 0]O]O)
@ 0]O;
HOEE 00,
@O | Q0| =«
FIOE® 0]O)
3[0]0] O]O)
I[O]0)] 0]0)
x1(0]0]0] 0]0]0;
:1[0]0]0]0]0]0)0]0I0I0]0]0;
APEEEEPREEE®D A
1 NOTE o/ PIN 1 ID
D Qt {
| — \
SEATING PLANE ‘ = =] f
L1 J
. e el
DWG # G84—4
# OF PINS (N) 84 NOTES:
|_SYMBOL MIN_| MAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWSE
A 077 | .145 SPECIFIED. ~ ,
#B .016 | .020 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
#B1 060 | .080 3. SYMBOL "M® REPRESENTS THE PGA MATRIX SIZE.
¢B2 040 | .060 4, SYMBOL "N* REPRESENTS THE NUMBER OF PINS
D/E 1.180 | 1.235 5. CHAMFERED CORNERS ARE IDT'S OPTION.
DI /E] 1100 BSC 6. CROSS HATCHED AREA INDICATES INTEGRALL METALLIC
- 00 BSC HEAT SINK.
L 120 | .140
M 12
Qi .025 | _.060

4.3
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

144 PIN PGA (CAVITY DOWN)
BOTTOM VIEW

#B1

TOP VIEW

1 2 3 45 6 7 8 910/111213 1415
RIOEEPEOEE®CCEOEE®
P(@OPEOEEE®EEOEOEEEE
NEOOOEPEEE®EEEEEEE
MEEE OO
LI®EE (0]0]0)
K|@O®E (0]0]0)]
’ @@@ @@@ E1. E
HOOO—— + —O00F -+
4[0]0]0) 0]0]0]
FIOOE 0]0]0]
1(0]0JO; 0l0]0]
[0]O]0] 0]0]0]
c(POEEEEOO®EEEEEEE
:1[0]0]0]010]010100I010I0I01010;
ADOOEEEEOOEEEEEEO® A
v 0'1 PIN 1 ID
D
_L _01
A { L — |
SEATING PLANE
' jll A
L e ek
[_DWG # C144—1 |
i—O'S:Yl:lggL > MIN144MAX
A 082 | .100
:;381 :82;8 ':8%8 ?{OTZZILEC?ILIFJ&%NSIONS ARE IN INCHES, UNLESS OTHERWISE
982 .040 | .060 :
S s ¢ Sea e s s
5 500 BSC 4. SYMBOL "N REPRESENTS THE NUMBER OF PINS
C 520 T 140 5. CHAMFERED CORNERS ARE IDT'S OPTION.
31 025 1[5 060

4.3
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES

16—32 LEAD PLASTIC DIP (300 MIL)
D -

AAAAAAM_TT

A

‘ —ot b1

!
f 1 | _—%—_;\, SEATING PLANE
el -

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

DWC_F P16-1 P22-1 P28-2 P32-2
# Or LDS (N) 16 22 28 32
L SYMBOLS N MAX %ﬂ.bé__ﬂlg__%%L_ME
A 14 2165 H’E‘ﬂ 16 S 14 1
AT 015 1 .035 | 015 | .035 | .01 030|015 1.030
015 1.022 | 015 [.022 [ .01 022 | 016 [.022
1 050 | .070 | .050 | .065 | .045 | .065 | .045 | .06
C .008 012 | .008 | .012 | .008 [.015 | .008 | .015
D 745 | .760 | 1.050 | 1.060 | 1.345 | 1.375 | 1.545 | 1,585
E 300 | .325 | 300 [ .320 | 300 | .325 | .300 |.325
E1 247 | 260 | 240 | .270 | 270 | .295 | .275 | .295
e .09 110 _| 090 | 110 090 [ 110 ] .090 [ .110
oA 310 370 | 310 [ .370 [ 310 [ 400 [ .310 | .400
L 120 150 | 120 | .150 | .120 [ .150 | .120 | .150
a 0 5 0’ 15° 0 5° 0| 15"
S 015 035 | 020 | .04 020 | 042 | 020 | .060 |
Qi 050 | .070 | .055 ] .075 | .055 | .065 ] .055 | .065
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES (Continued)

D

o Sy Ny pNe oy o e N e

D

1

— ] G |
+ — s

#

&)

F 1 Q

_'_A

fel s

NOTES:

VeV e ' " " e VY o 4L

- SEATING PLANE
L ‘ }
Al

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

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

DWG_F P16—1 P20-1 P24—1
FOF_ 05 _(N) 18 20 24
Y N M
S S | O O 0 W
Al 015 .035 | .015 | .035 | .015 [ .035
b .0 020 | 015 | .020 | 0 .020
1 .050 | .070 | .050 | .070 | .050 | .065
C 008|012 | .008 [ .012 | .008 | .012
D 885 | .90 | 1.022 [ 1.040] 1.240 | 1.255
E 300 | .325 | 300 | .325 | 300 | .320
El 247 | .260 | .240 | .280 | .250 | .275
€ ;090|110 [ .090 | .110 | .090 [ .110
eA 310 | .370 | .310 | .370 [ .310 | .370
L 12 150 | 120 .150 | 120 | .150
a 0 5 o 5] __0 15"
S 040 | 060 | 025 | .070 | 055 | .075
2l 050 1070 | 055 [ .075 | 055 1070
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES (Continued)

24—48 LEAD PLASTIC DIP (600 MIL)

D P24—2 P28—1 Pae—1 P40—1 P48—1
24 28 32 40 48
SYMBOLS MIN | MAX | MIN | MAX | MIN | MAX MIN MAX |_MIN MAX
. . 16 1851 .17 90 [ . 385 | 1/0 [ .2
Al ,015_1.035 | .015 | .035 |.015 | .050 | .015 | .035 | .015 035
.015 .02 015 02 .016 .020 .015 .020 1 .01 .020
1 .050 .065 050 | 065 .045 .055 .050 .065 | .050 L0685
C .00 012 | .008 | .012_| .00 .,012_|_.008 | .012 | .008 | 012
D 1.240 [1.260 | 1.420 [ 1.460 | 1.645 [ 1.655 | 2.050 | 2.070 | 2.420 | 2.450
3 .600 620 0 | .620 | .600 625 600 | .620 | .600 .620
£l 530 | .550 30 [ .550 ] .530 0 | .530 [ .550 | .530 60
e 0 10_| 090 | 110 _1.090 | .110_| .090 [ .110 |t .080 1 .110
eA 610 670 | .610_| .670 | .610 570 | .610 | .670 | .610 | .670
L 120 | .150 | .120 | .150 | .125 35 | .120 | 150 | .120 | .150
a ) 15' 0. - Q. O. 1§. 0. 1 ) o 1 L]
S .060_| .080 .055 .080 1 .070 .080 070 085 | .060 .075 |
Q1 060 1,080 1,060 | .080 1,065 | 075 1.060 | 080 080

84 LEAD PLASTIC DIP (900 MIL)

OF LEADS (N) 64
3 N MAX
180 ~230
Al 015 .040
b .015 .020
b1 .050_|__.065
C .008 | _.012
D__ 3.200 | 3.220 |
E 900 | .925
E1 790 | 810
e 090 | _.110
eA .910 1.000
L .120 ,150
a 0 15°
S 045 .065
Q1 _08Q 090
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC

—{ f=s
ﬂﬁﬁﬁﬁﬁﬁﬁﬁ

ﬂﬂuuuuuu

e ——

NOTES:
1. ALL DIMENSIONS ARE IN INCHES, ULESS OTHERWSE
SPECIFIED.

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

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

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

h x 45° H

$

e

1A qr—c /| P
T sl

SEATING PLANE

,

|
N |

16—24 LEAD SMALL OUTLINE (GULL WING)

DWG # S016—1 S018—1 S020-2 S024—2 S024-3
# oF Lbs (N)] 16 (.300) | 18 (.300) 20 (.300") | 24 (.300") | 24 (.300")
syMBoL | MIN | MAX | MIN | MAX | MIN | MAX | MIN | Max | MIN | MAX

A .095 [.1043 | .095 |.1043 | .095 [.1043 | .095 [.1043 | .110 | .120

Al .005 [.0118 | .005 |.0118 | .005 |.0118 | .005 [.0118 | .005 | .0118

B .014 [.020 | .014 |.020 | .014 |.020 | .014 |.020 | .014 | .020

c .0091 |.0125 | .0091|.0125 ] .0091 {0125 | .0091|.0125 | .007 | .01

D 403 |.413 | .447 |.462 | .497 |.511 | .600(.614 | .620| .630

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

E .292 |.2992 | .292 |.2992 | .292 |[2992 | .292 |.2992 | .295 | .305

h .010 {.020 | .010 |.020 | .010 |.020 | .010].020 | .012 | .020

H .400 | .419 | .400 | .419 | .400 |.419 | .400]| .419 | .406 | .419

L .018 |.045 | .018 |.045 | .018 |.045 | .018|.045 | .028 | .045

a 0 8’ o | & 0’ 8 o | & 0 8

S .023 [.035 | .023 [.035 |.023 |.035 | .023[.035 | .032 | .043
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

NOTES:

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

N SPECIFIED.

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

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

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

h x 45'\r— :;l

mmjﬁuuuuuu

{ rC
A T _ﬁ_cy N
B I T
~i= SEATING PLANE *

28 LEAD SMALL OUTLINE (GULL WING)

DWG # S028-2 S028-3
¢ _OF LDS (N)] 28 (.3007) 28 (.330")
SYMBOL MIN MAX | MIN [ MAX
A 095 |.1043 ]| .110 | 1120
Al .005 | .0118 ] .005 | .014
B .014 | .020 | .014 | .019
C .0091 | .0125 ] .006 | .010
D 700 | 712 | .718 |.728
e .050 BSC .050 BSC
E .292 |.2992 ] .340 | .350
h .010 | .020 | .012 | .020
H .400 | .419 | .462 | .478
L .018 | .045 | .028 | .045 |
a 0 8’ 0 8
S .023 | .035 | .023 | .035
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PACKGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

16—-24 LEAD SMALL OUTLINE (EIAJ — .0315 PITCH)

DWG # S016—-5 S020-5 S024-5
# OF LDS (N) 16 20 24
SYMBOLS MIN | MAX | MIN [ MAX | MIN | MAX
A .057 | .071 ] .069 | .083 ] .069 | .083
Al .002 TYP .002 TYP .002 TYP
B .012 | .020 | .012 [ .020 | .012 | .020
c .006 | .010 | .006 | .010 | .006 | .010
D .248 | .271 | .331 | .354 | .382 | .405
E .165 | .180 | .205 [ .220 | .205 | .220
e .0315 BSC | .0315 BSC | .0315 BSC
H .232 | .256 | .295 | .319 | .295 | .319
L .010 - .010 - .010 -
o 0° 8’ 0 8 [} 8
16—28 LEAD SMALL OUTLINE (EIAJ — .050 PITCH)
DWG # S016—6 S018—6 S020—6 S024—6 S028—6
# OF LDS (N) 16 18 20 24 28
SYMBOLS MIN | MAX | MIN [ MAX | MIN [ MAX | MIN | MAX] MIN | MAX
A .057 ] .071 ] .069 | .083 ] .069 | .083 ] .068 | .083] .083 | .098
Al .002 TYP .002 TYP .002 TYP .002 TYP .002 TYP
B .012] .020 ] .012 | .020 | .12 | .020 | .012 | .020] .012 [ .020
C .006 | .010 ] .006 | .010 ] .006 | .010 | .006 | .010] .006 | .010
D .382 | .406 | .437 | .453 | .480 | .504 | .580 | .603| .720 | .740
E 165 .180 | .205 | .220 | .205 | .220 | .205 | .220] .290 | .300
e .050 BSC .050 BSC .050 BSC .050 BSC .050 BSC
H 232 .256 | 205 | .319 ] .295 | .319 | .295 [ .319] .378 | .402
L .010]| - .010 - .010 - .010 — 1 .010 —
o 0 8 0 8 0 8 0 8 0° 8 |

4.3
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

PIN 1

f—s

mﬂﬂﬂﬂﬂﬂﬂﬂ

N T
E1
o l
guuuogyguguyudg
— € |——

— ]

~a—PB (OPTIONAL)

$

WAARARAARS
"'H"*m .025 MIN

ﬁ

o
j—’—'— SEATING PLANE

NOTES:

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

2. BSC — BASIC LEAD SPACING BETWEEN
CENTERS.

3. D1 & E1 DO NOT INCLUDE MOLD FLASH
OR PROTRUSION AND TO BE MEASURED
FROM THE BOTTOM OF THE PKG.

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

thx 45°

16—24 LEAD SMALL OUTLINE (J—BEND)

DWG # S016—2 50201 5024—4
# OF LDS (N) | 16 LD (.300°) | 20 LD (.300%) | 24 LD (.300")
SYMBOLS MIN | MAX | MIN | MAX | MIN | MAX
A 120 | 140 | .120 | .140 | 130 | .148
Al .078 | .095 | .078 | .095 | .082 | .095
B 020 | .024 | .020 | .024 | .026 | .032
B 014 | .020 | .04 | .020 | .015 | .020
C 008 | .013 | .008 | .013 | .007 | .011
D1 400 | .412 | .500 | .512 | .620 | .630
E 335 | .347 | .335 | .347 | .335 | .345
£l 292 | .300 | .292 | .300 | .295 | .305
E2 262 | .272 | .262 | .272 | .260 | .280
) .050 BSC .050 BSC .050 BSC
h .010 | .020 | .010 | .020 | .010 | .020
S 023 | .035 | .023 | .035 | .032 | .043

4.3
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

0000000000000 -7

S——-I_-—,

NOTES:

RE

BB E 3

v -

[ )

gouobuououogpgguuouuoudu
PIN 1 i B

- D1 -
—{ |-#—B (OPTIONAL)

7

R
j—r—'— SEATING PLANE

il e

.025 MIN

A

28—32 LEAD SMALL OUTLINE (J—BEND)

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

D1 & E1 DO NOT INCLUDE MOLD
FLASH OR PROTRUSION AND TO
BE MEASURED FROM THE BOTTOM
OF THE PKG.

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

ih X 45°
C

[ 8

e/

a2 —

DWG # S028-5 S028—4 S032—2
# OF (DS (N) | 28 LD (.300°)| 28 LD (.350") 32 LD (.300")
SYMBOLS MIN | MAX | MIN | MAX | MIN | MAX
A 120 | 140 | 130 | 148 | 130 | .148
Al 078 | .095 | .082 | .095 | .082 | .095
B 020 | .024 | .026 | .032 | .026 | .032
Bi 014 | .020 | .016 | .020 | .016 | .020
C 008 | .013 | .007 | .011 | .008 | .013
D1 700 | .712 | .720 | .730 | .820 | .830
E 335 | .347 | .380 | .390 | .330 | .340
El 292 | .300 | .345 | .355 | .295 | .305
E2 262 | .272 | .310 | .330 | .260 | .275
e .050 BSC .050 BSC ,050 BSC
h 012 | .020 | .012 | .020 | .012 | .020
S 023 | .035 | .023 | .035 | .032 | .043

4.3

36



PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)
48 & 56 LEAD SMALL OUTLINE (SSOP — GULL WING)

b‘”" e‘l &’ PIN 1
NOTES:
T T T
5 2. g;STE—R SBASIC LEAD SPACING BETWEEN
3. D & E DO NOT INCLUDE MOLD FLASH OR
PROTRUSIONS.
4. FORMED LEADS SHALL BE PLANAR WITH
RESPECT TO ONE ANOTHER WITHIN .004”

AT THE SEATING PLANE.

CLEREEEEEEEEREELELELEEE

N

m I

‘ L
L __rA17 N J !
SEATING PLANE ™ I—— L :)5

DWG # S048—1 S056—1
4 OF LDS (N) 48 (.300") 56 (.300")
SYMBOL MIN MAX MIN MAX

A .095 110 .095 110
Al .008 .016 .008 .016
b .008 012 .008 .012
c .005 .009 .005 .009
D .620 .630 .720 730
E .291 .299 .291 .299
e .025 BSC .025 BSC
H 395 420 .395 1420
h .015 .025 .015 .025
L .020 .040 .020 .040
a 0 8 o | =8
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PACKAGE DIAGRAM OUTLINES

PLASTIC QUAD FLATPACKS

100-132 LEAD PLASTIC QUAD FLATPACK (JEDEC)

D2

NOTES: ‘

1.

2
3.
4

.025 MIN _—”‘_Me——l L:

(OPTIONAL)
DWG # [2) — PQ132—1
[ OF LDS (N 100 132

SYMBOLS | MIN | MAXT MIN | MAX
A 160 | .180] .160 | .180
Al .020 |_.040| .020 | .040
B .008 | .016 | .008 | .016
b1 .008 | .012].008 | .012
C .0055| .008|.0055] .008
D .875 | .885|1.075] 1.085
D1 747 | 753 | .947 | .953
D2 .897 | .9031.097 ] 1.103
D3 .600 REF__| .800 REF
e .025 BSC | 025 BSC
E .875 | .885]1.075] 1.085
El 747 | .753] .947 | .953
E2 .897 | .903]1.097] 1.103
E3 .600 REF .800 REF
L .020 | .0301} .020 | .030
o 0 8 | o 8

ND /NE 25/25 33/33

— -

ALL DIMENSIONS ARE IN INCHES, UNLESS
OTHERWISE SPECIFIED.

BSC — BASIC LEAD SPACING BETWEEN
CENTERS.

PIN 1 IDENTIFIER CAN BE POSITIONED AT
EITHER ONE OF THESE TWO LOCATIONS.
DIMENSIONS D1, D2, E1, AND E2 DO NOT
INCLUDE MOLD PROTRUSIONS. ALLOWABLE
MOLD PROTRUSIONS ARE AS FOLLOWS:
D1 & E1 = .010 MAX.

D2 & E2 = .007 MAX.

ND & NE REPRESENT NUMBERS OF LEADS
IN D & E DIRECTIONS RESPECTIVELY.

SEATING PLANE

4.3
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PACKAGE DIAGRAM OUTLINES

PLASTIC QUAD FLATPACKS (Continued)
80—128 LEAD PLASTIC QUAD FLATPACK (EIAJ)
|

D
D1

: éaaaﬁ%ﬁanaé

NOTES: :

ALL DIMENSIONS ARE IN INCHES, UNLESS
OTHERWISE SPECIFIED.

2. BSC — BASIC LEAD SPACING BETWEEN
CENTERS.

D1 & E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS .010 PER SIDE.

4. ND & NE REPRESENT NUMBERS OF LEADS IN
D & E DIRECTIONS RESPECTIVELY.

[5] THE 3.9mm FOOTPRINT IS STANDARD, HOWEVER
THE 3.2mm IS OPTIONAL & CAN BE REQUESTED.

[

HHHH%HHHH

DWG # PQ80—2 PQ100-2 PQ120—-2 PQ128—2
# OF LDS (N) 80 100 120 128
SYMBOLS MIN [ MAX ] MIN T MAX | MIN T MAX | MIN | MAX
A 110 [ 124 | 110} 124 | 136 ] 156 | 136 | .156
Al 00| - f.oo] = J.o10] = [.010] -
A2 100 | 120 | 100 | 120 | 125 | 144 | 125 | 144
c .005 | .008 | .005 | .008 | .005 | .008 | .005 | .008
D .937 | .945] .937 | .9045 [1.252]1.260[ 1.252 [ 1.260
D1 .783 | .791 ] .783 [ .791 [1.098] 1.106 [ 1.098] 1.106
D3 .724 REF .742 REF .913 REF .976 REF
3 .701 [ .709 | .701 | .709 [1.252]1.260] 1.252] 1.260
E1 .547 | .555 | .547 | .555 [1.098] 1.106 | 1.098 [ 1.106
E3 .472 REF .486 REF .913 REF ' | .976 REF
L .026 | .037 | .026 | .037 | .026 | .037 | .026 | .037
ND/NE 16 /24 20/30 30/30 32/32
P .0315 BSC | .026 BSC .026 BSC | .0315 BSC
W .00 .018[ .012 ] .018 [ .012] .018 [ .012 | .018
ZD .032 .023 .094 .063
ZE .039 .032 .094 .063
ALT. D [5] ] .009 [ .917 | .909 | .917 [1.224[1.232[1.224]1.232
ALT. E [5] | .673 [ .681] .673 | .681 [ 1.224]1.232][1.224]1.232.

4.3

39



PACKAGE DIAGRAM OUTLINES

PLASTIC QUAD FLATPACKS (Continued)

144—-208 LEAD PLASTIC

QUAD FLATPACK (EIAJ)

[ DWG # PQ144—2 PQ160—2 PQ184—2 PQ208—2
# OF LDS (N) 144 160 184 208

L_SYMBOLS _§ MIN [ MAX § MIN [ MAX } MIN | MAX | MIN | MAX

A 136 | .156 | .136 | .156 ] .136 | .156 | .136 | .156

Al 00| - [.0o1o] = JT.010] - JT.010] -

A2 125 | 144 | 125 [ 144 | 125 | 144 | 125 | 144

C .005 | .00o8 | .005 | .o08 | .005 | .008 ] .005 [ .008

D 1.224[1.232] 1.224 [ 1.232 [ 1.224] 1.232] 1.224 [ 1.232

D1 1.098] 1.106 | 1.098] 1.106 | 1.098] 1.106 ] 1.098] 1.106

D3 .896 RF .998 REF .886 REF 1.004 REF

E 1.224 [ 1.232]1.224 [ 1.232] 1.224[ 1.232] 1.224] 1.232

E1 11.098] 1.106 ] 1.098] 1.106 [ 1.098 ] 1.106 | 1.098] 1.106

E3 .896 REF .998 REF .886 _REF 1.004 REF

L .026 | .037 ] .026 | .037 ] .026 | .037 [ .026 | .037
ND/NE 36 /36 40/40 46 /46 52/52

P 026 _BSC .026 BSC .020 BSC .020 BSC

W .009 | .014 1 .009 [ .014 | .009 | .014 [ .009 | .014
ZD 103 .052 .108 .049
ZE 103 .052 108 .049

4.3
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PACKAGE DIAGRAM OUTLINES

PLASTIC LEADED CHIP CARRIERS

20—84 LEAD PLCC (SQUARE)

| D
D1 A1
45" x .045 PIN 1 c
oMM 00
(4 —
L ] —
C ]
C 0 £ |
I =) D3/E3
€ + E E 4 T 1 D2/E2
C 1] b1
C ) 53
C 1] —

N | O ) Wy 40 | | - | <
T o]
e

NOTES:

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

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS

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

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

5. ND & NE REPRESENT NUMBER OF LEADS IN D & E DIRECTIONS
RESPECTIVELY.

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

DWG J20—1 qulg; Ja4—1 | J52—1 | J68—1 J84—1
20 44 52 6 4
SYMBOL 'ﬂ'ﬂ"'ﬁm MAX MAX| MIN MAX'WN'—YJMA MIN | MAX

A .1651.180}.165/.180].165].180].165.180].165[.180].165 [.180
Al .095/.115]1.095/.115}.095(.115}.095|.115 }.095[.1151.095 | .115
B .026).032].026(.032].026].032].026.032).026].032].026 | .032
b1 .013(.021].013].021].013].021}.013].021).013}.021].013 | .021
C .020].040].020|.040}.020{.040).020].040}.020{.040].020 | .040
9 .008|.0121.008(.012].008].012).008|.012}.008|.012].008 | .012
D .385].395}.485/.495].685|.695).785(.795].985{.995]1.185| 1.195
D1 .350(.356].450{.456].650].656].750|.756].950|.9561.150] 1.156

D2/E2 |.290].330].390{.430].590|.630].690|.730].890|.930J1.090] 1.130 |

D3/E3 .200 REF].300 REF}].500 REF].600 REF].800 REF] 1.000 REF
E .385].395].485].495).685].695].785].795].985|.995]1.185| 1.195
E1 .350{.356].450|.456].650|.656].750].756}.950|.956]1.150|1.156
e .050 BSC].050 BSC].050 BSC].050 BSC}.050 BSC].050 BSC

ND/NE 5 7 1 13 17 21
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PACKAGE DIAGRAM OUTLINES

PLASTIC LEADED CHIP CARRIERS (Continued)

18—32 LEAD PLCC (RECTANGULAR)

::—LPIN 1

P

_I_

—| D3 (ND) |—

OooOogpgoooog
m
—-

D1

| — D

SEATING PLANE——@;iiﬁiﬁiﬁiiﬁii

i E2 i

DWG # J18—1 J32-1

# OF LDS 18 32

SYMBOL MIN | MAX | MIN | MAX
A 120 140 120 .140
A1 .075| .095 | .075]| .095
B .026 | .032 | .026 | .032
b1 013 .021| .013| .021
c 015 .040| .015| .040

- Ct .008| .012| .008| .012

c2 - - | .005| .015
D .320 | .335 | .485 | .495
D1 289 | .293 | .449 | .453
D2 225 .265| .390 .430
D3 150 REF | .300 REF
E .520| .535 | .585 | .595
E1 489 | .493 | 549 | 553
E2 422 | .465 | .490 | .530
E3 .200 REF | .400 REF
e .050 BSC | .050 BSC

ND /NE 4 /5 7/09

co—|—

OPTIONAL FEATURE
ADHESIVE PEDESTAL
(32 LD ONLY)

NOTES:

1

2
3.
4

o

ALL DIMENSIONS ARE IN INCHES, UNLESS
OTHERWISE SPECIFIED.

BSC — BASIC LEAD SPACING BETWEEN
CENTERS.

D & E DO NOT INCLUDE MOLD FLASH OR
PROTRUSIONS.

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

ND & NE REPRESENT NUMBERS OF LEADS IN
D & E DIRECTIONS RESPECTIVELY.

" D1 & E1 SHOULD BE MEASURED MEASURED

FROM THE BOTTOM OF THE PACKAGE.

4.3
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PACKAGE - DIAGRAM OUTLINES

PLASTIC PIN GRID ARRAYS

68—208 PIN PGA (CAVITY UP)

1 1

L ++++++++ 4+

| +++++F ]
| |+ + + +
I {++ + +
I e+ + +
: ++ ++ E1 E
T R + +
| | ++ + +
| |++ + +
| +H+ A+ ++++F
A +++++++++

N

D1
D

| {IQ_,', 1 :
SEATING PLANE I¥ T ””uu"uuﬁu t
e e

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

1.
2. BSC — BASIC PIN SPACING BETWEEN CENTERS.
3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS.
5. DIM. "A” INCLUDES BOTH THE PKG BODY & THE LID. IT DOES NOT INCLUDE HEATSINK OR
OTHER ATTACHED FEATURES.
6. PIN DIAMETER "C" EXCLUDES SOLDER DIP OR OTHER LEAD FINISH.
7. PIN TIPS MAY HAVE RADIUS OR CHAMFER.
DWG No. PG 68—2 PG 84—2 PG 208—2
# OF PINS (N) 68 PIN 84 PIN 208 PIN
SYMBOLS MIN | MAX MIN | MAX MIN [ MAX
A 115 | 160 115 | 160 115 | .160
C .016 | .020 .016 | .020 .016 [ .020
D 1.140 | 1.180 1.140 | 1.180 1.740 | 1.780
D1 1.000 BSC 1.000 BSC 1,600 BSC
E 1.140 | 1.180 1.140 | 1.180 1.740 | 1.780
E1 1.000 BSC 1.000 BSC 1.600 BSC
e .100 BSC .100 BSC .100 BSC
L 100 | .160 100 | .160 .100 | .160
M 1 11 17
Q .040 | .070 .040 | .070 .040 | .070
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES

28-Pin Ceramic Sidebraze DIP - M1

3>

o
o

o
o
o

o
S e
~

o
o
W

1.380
1.420
0.580
0.600
TOP VIEW
0.210
™ 0.260
A | 1 | f
Y
Pin 1 J L-’ _>l —,l
0.035 0.100




PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

28-Pin Ceramic Sidebraze DIP — M2

1.580
1.980
1.620 SIDE VIEW

0.400 —
0.420 =7
TQP VIEW 0.007 l—bi 0—42(—)

0.010 0.210 0.130 130

3335 iz
0100 0015 0.125
Pin 1 0.025 0.175

[ ——

BOTTOM VIEW
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

32-Pin Ceramic Sidebraze DIP - M3

1.690
< 1.710 >
0.580 PR SR
0.600 s I |
P ¢ suiny -‘ b -
TOP VIEW
0.305
0.005 MAX.
0.015

1L

A

.00
o y oy vax
Y =

s it < T

0.035 0.015 0.100
0.065 07025 TYP.
BOTTOM VIEW

SIDE VIEW
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

32-Pin Ceramic Sidebraze DIP - M4

MODULE DIMENSIONS FOR PACKAGE M4 ARE NOT YET AVAILABLE.
PLEASE CONSULT THE FACTORY FOR FURTHER DETAILS.

32-Pin FR-4 DIP - M5

1.590
< 7.610
O'GOOI itk
0.620 !
L, T
TOP VIEW
0.360 SIDE VIEW
MAX. E
”H||||||||||| 0.590
| /”ilﬁ > > I<-|_—f_0.120 0.007 _»L‘ > 5620
Pin 1 0.035 0.015 0.100 7978 0.013

0.065 0.025 TYP.

ISISINRINIRNTN]

IIERTRIANTEiag)

LERAQRLNN FHTTTTTETET
NN EE EEN mEm R

BOTTOM VIEW

a4 4



PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

32-Pin Ceramic Sidebraze DIP — M6

1.580

< 1.620

[LT]

o

2|8 —»

o
[o2]
o
o

S
ol
wn
©
<)

$—

TOP VIEW

0.220

I— 0.250

0.230 0.007
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

32-PIn Ceramic Sidebraze DIP — M7
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

40-Pin Ceramic Sidebraze DIP - M8
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

40-Pin Ceramic Sidebraze DIP — M9
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

40-PIn Ceramic Sidebraze DIP — M10
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)
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DUAL IN-LINE PACKAGES (Continued)

40-Pin Ceramic Sidebraze DIP — M12
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

44-Pin FR-4 DIP — M13
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DUAL IN-LINE PACKAGES (Continued)

44-Pin FR-4 DIP — M14
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PACKAGE DIAGRAM OQUTLINES

DUAL IN-LINE PACKAGES (Continued)

48-Pin Ceramic Slidebraze DIP — M15
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

60-Pin Ceramic Sidebraze DIP - M16
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QUAD IN-LINE PACKAGES
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QUAD IN-LINE PACKAGES (Continued)

80-Pin Ceramic Sidebraze QIP — M19

2 450
| 2.550 > T
.780 0.980
820 1.020
0.315
TOP VIEW MAX.
I ] I I I 1 1 { 2 0.305
— —T § ¥V ¥ mAX
X
Pin 1 _,”‘_0035 _,I o1oo 0.015 L
0.060 0.025  0.4125 MIN.
0.175
| o | s | | | B

BOTTOM VIEW

44

17



o

o

ﬁﬁ
Ny

QUAD IN-LINE PACKAGES (Continued)

PACKAGE DIAGRAM OUTLINES
92-Pin FR-4 QIP — M20
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PACKAGE DIAGRAM QOUTLINES

QUAD IN-LINE PACKAGES (Continued)

92-Pin FR-4 QIP - M21
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PACKAGE DIAGRAM OUTLINES

QUAD IN-LINE PACKAGES (Continued)

92-Pin FR-4 QIP — M22
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PACKAGE DIAGRAM OUTLINES

QUAD IN-LINE PACKAGES (Continued)

104-Pin FR-4 QIP - M23
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PACKAGE DIAGRAM OUTLINES

QUAD IN-LINE PACKAGES (Continued)

104-Pin FR-4 QIP - M24
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PACKAGE DIAGRAM OUTLINES

QUAD IN-LINE PACKAGES (Continued)

104-Pin FR-4 QIP - M25

23

o|o
|~
JT ey
allad QN
gli==
Al

P
+

1.990

o
g
<

0.100
TYP.

2|2 <
| ——> v
[aV1{sV]
Ao o e OO OO oo mo o

(1) (1] (1] rY )

[ oo e [

(1) (1] L 44 (1]

[ TS o0 [ oo

[ o0 [ 34 [ 1)

o o e [ OO DO @I 44

[

o ol = - wl 3

o oo | LU [ ee | LU
Ol OO e oo | — oo o0 | =
Ol || o0 e | > oo e | =
0o <|n nu nu o uu On DN OO OO o s
alar Al o0 (1] O [ 1) "" O

o0 e | oo Pes n

o o o0 Py

°

() o0 b (1]

oo (13 o0 o0

[ oo oo Py

() oo ~ [ 1] o0

o

H oo "n ¢ N 3 "n oo OO oo oD u"
] o




PACKAGE DIAGRAM OUTLINES

QUAD IN-LINE PACKAGES (Continued)

120-Pin FR-4 QIP — M26
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PACKAGE DIAGRAM OUTLINES

QUAD IN-LINE PACKAGES (Continued)

120-Pin FR-4 QIP — M27
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PACKAGE DIAGRAM OUTLINES

QUAD IN-LINE PACKAGES (Continued)

128-Pin FR-4 QIP - M28
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PACKAGE DIAGRAM OUTLINES

QUAD IN-LINE PACKAGES (Continued)

128-Pin FR-4 QIP — M29
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PACKAGE DIAGRAM OUTLINES

QUAD IN-LINE PACKAGES (Continued)

132-Pin FR-4 QIP — M30
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PACKAGE DIAGRAM OUTLINES

QUAD IN-LINE PACKAGES (Continued)

164-Pin FR-4 QIP — M31
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PACKAGE DIAGRAM OUTLINES

HEX IN-LINE PACKAGES
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAY PACKAGES

121-Pin Ceramic Sidebraze PGA — M33
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PACKAGE DIAGRAM OUTLINES

SINGLE IN-LINE PACKAGES

28-Pin FR-4 SIP - M34
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PACKAGE DIAGRAM OUTLINES

SINGLE IN-LINE PACKAGES (Continued) -

30-Pin Ceramic Sidebraze SIP — M35
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PACKAGE DIAGRAM OUTLINES

SINGLE IN-LINE PACKAGES (Continued)

30-Pin FR-4 SIP - M36
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PACKAGE DIAGRAM OUTLINES

SINGLE IN-LINE PACKAGES (Continued)

36-Pin FR-4 SIP — M38
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PACKAGE DIAGRAM OUTLINES

SINGLE IN-LINE PACKAGES (Continued)

45-Pin FR-4 SIP - M41
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PACKAGE DIAGRAM OUTLINES

DUAL SINGLE IN-LINE PACKAGES

36-Pin Ceramic Sidebraze DSIP — M42
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PACKAGE DIAGRAM OUTLINES

ZIG-ZAG IN-LINE PACKAGES
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PACKAGE DIAGRAM OUTLINES

ZIG-ZAG IN-LINE PACKAGES (Continued)

64-Pin FR-4 ZIP — M46
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PACKAGE DIAGRAM OUTLINES

SINGLE IN-LINE PACKAGES (Continued)

40-Pin FR-4 SIMM - M48
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ECL PRODUCTS

The ECL Product Group is one of the newest product
groups to be created at Integrated Device Technology, Inc.
The charter of the group is to develop a leadership BICMOS
technology, create ECL-compatible products which drive and
showcase that technology, and understand the needs of ECL
userswiththe aimof creating products which more completely
provide systems solutions.

The products offered by the ECL Products Group provide
the designer of high-speed emitter-coupled logic (ECL) sys-
tems with a lower-power alternative to older bipolar ECL
technologies. IDT BiICMOS ECL memory products allow the
designerto achieve performance levels closetobipolarequiva-
lents, yet with less engineering time and resources devoted to
heatdissipation and thermaldesign. These products are ideal
for cache, control-store, or main memory applications in mini-
supercomputer and high-end workstation, or pattern genera-
tion and data capture in test equipment.

This revolution in performance-density is achieved by IDT
through the development of a technology which combines
high-speed CMOS with limited use of bipolar structures.
Called BICEMOS™, the technology provides greater per-
formance in memory components by speeding up word-line
drivers, sense amplifiers, and input-output buffers. Bipolar

structures on-chip also allow the option of ECL-compatible .

interfaces.

To build components with ECL interfaces in the past
required 100% bipolar circuit designs. Full bipolar designs
were limited indensity, however, by the high power dissipation
of the chip: the level of integration available to the designer of
ECL systems has thus been necessarily low when compared
to CMOS. But in the past, designers looking for performance
sacrificed density and solved power dissipation engineering

problems in order to use bipolar ECL components. Today, .

BiCMOS provides the high-density and low cost of CMOS to
ECL designers.

Integrated Device Technology has begun its family of
BiCMOS ECL components with the most density-intensive
elements: memory. Because memories benefitin speed from
bipolar word-line drivers as mentioned above, larger (longer
word-line) memories benefit most from BiCMOS. Thus, IDT
has begun building BICMOS ECL SRAMs at the 64K-bit
density, and will offer products with ever greater levels of
integration. These density enhancements will include 256K-

bit memories and beyond, as well as memories including on-
chip logic to improve their use in computer architectures.
The speed of memories, measured as access time, is also
improved with the development of BICMOS. Bipolar struc-
tures speed up intemal elements of already fast CMOS
memories. Because it is based on, and integrated into,
standard IDT CMOS, BiCMOS will directly receive the bene-

-fits of enhancements made in future CMOS technology gen-

erations. Speed improvements will be achieved for both
BiCMOS TTL and BiCMOS ECL memories, but the ECL
output buffer is a clear speed leader over TTL, implying that
ECL memories will in general out-perform TTL. In a system,
ECL logic elements out-perform TTL by as much as a factor
of three; IDT feels that ECL will win renewed interest as an
interconnect standard for high-performance systems now that
BiCMOS allows CMOS densities at ECL speeds.

Military applications will also benefit from BiCMOS ECL
components. The low-power dissipation of BICMOS allows
ECL SRAMs to be offered as fully MIL-STD-883 compliant
over the full -55°C to +125°C temperature range. The high
density and low power will be ideal for high data rate apptica-
tions such as RADAR, satellite communication, and graphics.

The lower power dissipation of BICMOS ECL components
makes the job of designing with ECL much easier than with
bipolar ECL. System reliability goals are much easier to
achieve because these components create less heat in a

system. Heat dissipation techniques needed for system M

cooling benefit from a better starting point, reducing the
amount of time and resources needed to prove a design.
Power supply requirements are of course reduced. New
packaging options are realized, such as plastic DIP and
surface-mount packages.

Integrated Device Technology believes that BICMOS will
be a major technology for the coming years, and is dedicated
to be the leader. Todo thiswe have created memory products
to drive the technology downthe leaming curve to provide our

. customers cost-effective high-performance. We offer stan-

dard and leadership ECL products implemented -in high-
performance BiCMOS. We .intend to work closely with our
customers to create new standard products which bring more
of the advantages of BICMOS speed, integration, and lower

power to ECL systems.
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IDT101498 16K x 4 Conditional Write, Latch Oulput ..... .. 58
IDT10504 64K x 4 ECL 10K SRAM... rerereenes 5.9
IDT100504 64K x 4 ECL 100K SRAM .. 59
IDT101504 64K x 4 ECL 100K SRAM .......ociimirreireerreinienens .. 59
IDT10506LL 64K x 4 Self-Timed Latch Input, Latch Output ... 5.10
IDT100506LL 64K x 4 Self-Timed Latch Input, Latch Output ... 5.10
IDT101506LL - 64K x 4 Self-Timed Latch Input, Latch Output ... 5.10
IDT10506RL 64K x 4 Self-Timed Reg Input, Latch Output...... w511
 IDT100506RL 64K x 4 Self-Timed Reg Input, Latch OQUIPUL......c.ccvuevimiiiicer e reecrcnesnes 5.11
IDT101506RL . 64K x 4 Self-Timed Reg Input, Latch QUIPUL........coceieiireiirerecree ettt ee 5.11
IDT10507 64K x 4 Synchronous Write, Latch Output ..... .. 512
IDT100507 16K x 4 Synchronous Write, Latch Output ..... .. 512
IDT101507 16K x 4 Synchronous Write, Latch Output ..... .. 512
IDT10508 64K x 4 Conditional Write, Latch Output ..... .. 5.13
IDT100508 64K x 4 Conditional Write, Latch Output ..... .. 5.13
IDT101508 64K x 4 Conditional Write, Latch Output ..... .. 5.13
IDT10509 32K x 9 ECL 10K SRAM.......ccccoervrmunnnen. .. 5.14
IDT100509 32K x 9 ECL 100K SRAM ......ccoiiiiieiteentrtrtre e et s e sen s s 5.14

IDT101509 32K X G ECL 101K SRAM ...oovvictt e oo e 5.14
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HIGH-SPEED BiCMOS PRELIMINARY
ECL STATIC RAM D00a0e
16K (4K x 4-BIT) SRAM IDT101484
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
 4096-words x 4-bit organization The IDT10484, IDT100484 and IDT101484 are 16,384-bit
» Address access time: 7/8/10/15 ns high-speed BICEMOS™ ECL static random access memo-
« Low power dissipation: 700mW (typ.) ries organized as 4K x 4, with separate data inputs and
» Guaranteed Output Hold time outputs. All I/Os are fully compatible with ECL levels.
« Fully compatible with ECL logic levels These devices are part of a family of asynchronous four-
« Separate data input and output bit-wide ECL SRAMs. This device have been configured to
+ Traditional corner-power pin pinout follow the traditional comer-voltage pinout. Because they are
« Standard through-hole and surface mount packages manufactured in BICEMOS™ technology, however, power

dissipation is greatly reduced over equivalent bipolardevices.

The asynchronous SRAMs are the most straightforward to
use because no additional clocks or controls are required:
DataouTis available an access time after the last change of
address. To write data into the device requires the creation of
a Write Pulse, and the write cycle disables the output pins in
conventional fashion. Two Write Enable inputs are supplied,
so the write pulse is created as a logical-AND of these signals
to allow write gating at the device for minimal skew.

The fast access time and guaranteed Output Hold time
allow greater margin for systemtiming variation. DatalIN setup
time specified with respect to the trailing edge of Write Pulse
eases write timing allowing balanced Read and Write cycle

times.
FUNCTIONAL BLOCK DIAGRAM

Ao
L] [ ]
* * 16,384-BIT - vce
¢ |DECCDER| e MEMORY ARRAY - Ve
L] [
[ ] L[]

At1

Do Qo

D1 - SENSE AMPS ' - Qi
AND READ/WRITE

D >—> CONTROL - Q2

Ds ’_}—- Q3

[ — i S

s —]o4 |
._Il

2758 drw 01

BICEMOS s a trademark of Integrated Device Technology, Inc. .
COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990

© 1990, Integrated Device Tachnology 5.1 DSC-8019/-
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IDT10484, IDT100484, IDT101484
HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION
Vee 1 N~ 28 5 Vee
Q2 ]2 2707 Q1
Qs Os 26 {J Qo
Ao []4 251 D3
Al s 247 D2
A2 e 23] D1 -
Az 7 22 1] Do
A4 s 211 €S
As []e 20 [J WE1
As [J10 19 [] WE2
A7 E 1 18 ] NC
As []12 1730 An
NC [C]13 16 [ Ato 400-MIl-Wide 400-Mil-Wide
Vee (14 1500 A0 Lo CERAMIC PACKAGE CERPACK
c28 E28
TOP VIEW
PIN DESIGNATION LOGIC SYMBOL
Symbol Pin Name -
Ao through A11 Address Inputs (1]
Do through D3 Data Inputs Do Dt D2 Ds
Qo through Q3 Data Outputs —ao
WE1, WE2 Write Enable Input — At
Cs Chip Select Input (Internal pull down) | x
VEE More Negative Supply Voltage —f A4 Qof—
Vce Less Negative Supply Voltage ] 2: Qr—
2756 i 01 ] Q2f—
— A7 s
—]As
— A9
—1 A0
AC OPERATING RANGES(" g [
TS WEWE | oives
rvo VEE Temperature T ¢ 9
10K| -5.2V 5% 0 TO 75°C, air flow exceeding 2 m/sec aKx4
100K| -4.5V 15% 0 TO 85°C, air flow exceeding 2 m/sec SRAM
101K| -4.75V to -5.46V| 0 TO 75°C, air flow exceeding 2 m/sec
NOTE: : 2756 bl 02
1. Referenced to Vcc B
CAPACITANCE (TA=+25°C, =1.0MHz) TRUTH TABLE(")
DIP Flatpack CS | WET | WE2 Dataout " Function
Symbol Parameter Typ. | Max. | Typ. | Max. | Unit H X X L Deselected
CiN Input 4 - | TBD| - | pF L H X RAM Data | Read
— ga‘t"a"t“a”“ - — - L | x | H | RAMDaa | Read
T utpu - - pl
Capacitance L L L WRITE Data | Write
27566103 NOTE: 275611 04
1. H=High, L.=Low, X=Don't Care
5.1 2



IDT10484, IDT100484, IDT101484

HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-10K ABSOLUTE MAXIMUM RATINGS"
Symbol Rating Value Unit
VTERM | Terminal Voltage +0.51t0 -7.0 \
With Respect to GND
TA Operating Temperature 0to +75 °C
TBIAS Temperature Under Bias -85t0 4125 | °C
Ts1G Storage Ceramic -65t0 +150 | °C
Temperature
PT Power Dissipation 1.5 w
lout DC Output Current (Output -50 mA
High)
NOTE: 2155 BI0s

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

ECL-10K DC ELECTRICAL CHARACTERISTICS 4
(VEE =-5.2V, RL=50Q to -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditlons Min. (B) | Typ." | Max.(A) | Unit TA
Vo Output HIGH Voltage VIN=VIHAOr ViLB -1000 -840 mV 0°C
-960 -885 -810 25°C
-900 <720 75°C
Vou Output LOW Voltage : VIN=VHAor ViLB -1870 -1665 | mV 0°C
) -1850 - -1650 25°C
-1830 -1625 75°C
VoHe Output Threshold HIGH Voltage VIN=ViHBOr Vita -1020 mV 0°C
-980 - - 25°C
-920 75°C
Voie Output Threshold LOW Voltage ViN=VHBOr Vita -1645 mV 0°C
. - - -1630 25°C
-1605 75°C
VH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs -1105 - -810 25°C
-1045 -720 75°C
ViL Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mV 0°C
Low for All Inputs -1850 - -1475 25°C
-1830 -1450 75°C
IH Input HIGH Current VIN=VIHA |CS - - 220 HA -
Others - - 110 HA -
I Input LOW Current VIN=Vi8 CS 0.5 - 170 HA -
Others -50 - 90 pA -
[ Supply Current All Inputs and Outputs -190 -130 - mA -
Open
NOTE: 2766 6108

1. Typical parameters are specified at VEE =-5.2V, TA = +25°C and maximum loading.
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IDT10484, 1DT100484, IDT101484

HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ECL-100K ABSOLUTE MAXIMUM RATINGS("

NOTE:
1

Symbol Rating Value Unit
VTERM | Terminal Voltage With +0.5t0 -7.0 \
Respaect to GND
TA Operating Temperature Oto +85 °C
TBIAS Temperature Under Bias -65t0 +125 | °C
Ts1G Storage Ceramic -65t0o +150 | °C
Temperature
PT Power Dissipation 1.5 W
lout DC Output Current -50 mA
(Output High)
2756 bl 07

. Stressesgreater than those listedunder ABSOLUTE MAXIMUMRATINGS
mnag '%ause permanent damatge to the device. This is a stress rating only
a

nctional operation of the device at these or any other conditions
above those indicatedin the operational sections of this specificationis not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

ECL-100K DC ELECTRICAL CHARACTERISTICS

(VEE =-5.2V, RL=50Q to -2.0V, TA =0 to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Condition Min. (B) Typ1) Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHAOr Vus -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHAOr VILB -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage - VIN=VIHBOr ViLA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VIHBOr ViLA - - -1610 mV
VH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
ViL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
1 Input HIGH Current VIN=VHA |CS - - 220 pA
Others - - 110
(R Input LOW Current VN=Vis |CS 0.5 - 170 HA
Others -50 - 90
IEE Supply Current All Inputs and Outputs Open -170 -110 - mA
NOTES: 2756 tb 08

1. Typical parameters are spacified at VEE = -5.2V, TA = +25°C and maximum loading.
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IDT10484, IDT100484, IDT101484

HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-101K ABSOLUTE MAXIMUM RATINGS") <
Symbol Rating Value Unit ’
VTERM | Terminal Voltage +0.510-7.0 v
With Respect to GND
TA Operating Temperature 0to +75 °C
TBIAS Temperature Under Bias -55t0 +125 | °C
Ts1G Storage Ceramic -65t0 +150 | °C
Temperature
PT Power Dissipation 1.5 w
lout DC Output Current (Output -50 mA
High)
NOTE: 2756 bl 09

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

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q to -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditlons Min. (B) Typ.() Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHAOr ViLB -1025 -955 -880 mV
Vou Qutput LOW Voltage ViN=VIHA or VILB -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage VIN=VIHB Or VILA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VHBoOr Vita - - -1610 mV
ViH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mv

High for All Inputs
Vi Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
I Input HIGH Current VIN=Via |CS - - 220 pA
Others - - 110
I Input LOW Current VIN=Vis |CS 0.5 - 170 HA
Others -50 - 90
lee Supply Current All Inputs and Outputs Open -190 -130 - mA
NOTE: . 27568 bl 10

1. Typical parameters are specified at VEE = -4.5V, Ta = +25°C and maximum loading.
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IDT10484, IDT100484, IDT101484
HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION
Vce (GND)

i

DATAouT

1

50Q 30pF"

AC TEST INPUT PULSE
0.9V -mmmmmmmnon) .
1.7V 20%
tR tF

tR = tF = 2.0ns typ.
Note: All timing measurements are

0.01pF VeE 20V referenced to 50% input levels.
I_ *Includes probe and
- jig capacitance
2756 drw 06 2756 drw 07
RISE/FALL TIME
Symbol Parameter Test Condition Min. Typ. Max. Unit
tR Output Rise Time - - 2 - ns
tF Output Fall Time - - 2 - ns
2756 bl 11
FUNCTIONAL DESCRIPTION
The IDT10484, IDT100484 and IDT101484 BICMOS ECL WRITE TIMING

static RAMs (SRAM) provide high speed with low power
dissipationtypical of BICMOS ECL. These devices follow the
traditional corner-power pinout and functionality for 4Kx4 ECL
SRAMs. (Forcenter-powerpinouts, please see the IDT10A484,
IDT100A494, and IDT101A484, respectively.)The ECL-101K
meets electrical specifications that combine the ECL-100K
temperature and voltage compensated output levels with the
high-speed of ECL-10K VEE compatibility (-5.2V).

'READ TIMING

The read timingonthese asynchronous devices is straight-
forward. DataouT is held low until the device is selected by
Chip Select (CS). Then Address (ADDR) settles and data
appears onthe output aftertime tAA. Note that DataouT is held
fora short time (toH) afterthe address beginsto change forthe
next access, then ambiguous data is on the bus until a new
time tAA.

To write data to the device, a Write Pulse need be formed
to control the write to the SRAM array. This Write Pulse, called
WE, isformed inside the device asthe logical-AND ofthe WET
and WE2 inputs; that is, when WE1 and WEZ2 both are driven
low, WE goes low and the write cycle begins.

While CS and ADDR must be set-up when WE goes low,
DatalN can settle after the falling edge of WE, giving the data
pathextramargin. Datais writtentothe memory cellatthe end
of the Write Pulse, and addresses and Chip Select must be
held after the rising edge of the Write Pulse to ensure satisfac-
tory completion of the cycle.

DataouTis disabled (held low) during the Write Cycle. IfCS
is held low (active) and addresses remain unchanged, the
Dataourt pins will output the written data after “Write Recovery
Time” (twR).

Because of the very short Write Pulse requurement these
devices can be cycled as quickly for Writes as for Reads.
Balanced cycles mean simpler timing in cache applications.

5.1



IDT10484, 107100484, IDT101484
HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the'AC Operating Range)

10484S8 10484S10 10484S15
100484S8 100484510 100484515
Tost 101484S8 101484510 101484515 |
Symbol Parameter(!) Condition Min. | Max. | Min. | Max. | Min. [ Max. | unit
Read Cycle ’
tACs Chip Select Access Time - - 5 - 5 - ns
tRCS Chip Select Recovery Time - - 5 - 5 - ns
tAA Address Access Time - 8 10 - 15 ns
toH Data Hold from Address - 3 - 3 - 3 - ns
Change
2756 Bl 12

S:
1. Input and Output reference level is 50% point of waveform.

READ CYCLE GATED BY CHIP SELECT

TS

tacs tRCS

DATAouT

READ CYCLE GATED BY ADDRESS

ADDR

tAA : -

o

RCXXXXXXREAXD

DATAout

2758 drw 09
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1DT10484, IDT100484, IDT101484
HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10484S7 10484S8 10484S10 10484S15
100484S7 100484S8 100484510 100484S15
Test 10148457 101484S8 101484S10 101484S15
Symbol Parameter) Condition Min. | Max. | Min. [ Max. | Min. | Max. | Min. I Max. | Unit
Write Cycle
tw Write Pulse Width twSA = minimum 6 - 8 - 10 - ns
twso Data Set-up Time - 0 - 0 - 2 - ns
twsp2(2) Data Set-up Time to WE High - 5 - 5 - 5 - ns
twsa Address Set-up Time tWSA = minimum 0 - 0 - 2 - ns
tWscs Chip Select Set-up Time - 0 = 0 - 2 - ns
tWHD Data Hold Time - 1 - 1 - 2 - ns
tWHA Address Hold Time - 1 - 1 - 2 - ns
1WHCS Chip Select Hold Time - 1 - 1 - 2 - ns
tws Write Disable Time - - 5 - 5 - S5 | ns
tWR(3) Write Recovery Time - - 5 - 5 - 5 - 5 ns
NOTES: 2756 61 13

1. Input and Output reference level is 50% point of waveform.
2. twsD is specified with respect to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twsp2 with

respect 1o rising edge of WE .
3. twR is defined as the time to reflect the newly written data on the Data Outputs (Qo to Q3) when no new Address Transition occurs.

WRITE CYCLE TIMING DIAGRAM

— tWHCS
ADDR
tWSA e — —] tWHA
DATAIN
- tWHD
twsD2- -
WE \
tw
" tws e twWR
VV\WV
oataaur - XX XRRCRRCKXOXCROKRONO e
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IDT10484, IDT100484, IDT101484
HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION
IDT XXX X XX X X
Device Type  Architecture  Speed  Package Process/
Temp. Range

L

Blank

- oo
a3 mo

(72}

10484

100484

101484

Commercial

Sidebraze DIP
CERPACK

Speed in Nanoseconds

Standard Architecture k

16K (4K x 4-bits) BICMOS ECL-10K
Corner-Power Pin Static RAM

16K (4K x 4-bits) BICMOS ECL-100K
Corner-Power Pin Static RAM

16K (4K x 4-bits) BICMOS ECL-101K
Corner-Power Pin Static RAM

2756 drw 11
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HIGH-SPEED BiCMOS PR%;“:';‘&':I
ECL STATIC RAM IDT100A484
Integrated Device Technology, Inc. 16K (4K X 4-BIT) SRAM IDT101A484

FEATURES:

» 4096-words x 4-bit organization

e Address access time: 5/7/8/10 ns

« Low power dissipation: 700mW (typ.)

Guaranteed Output Hold time

Fully compatible with ECL logic levels

Separate data input and output

Center-power pinout for reduced noise

Standard through-hole and surface mount packages

DESCRIPTION:

ThelDT10A484,IDT100A484andIDT101A484 are 16,384-
bit high-speed BiCEMOS™ ECL static random access
memories organized as 4Kx4, with separate data inputs and
outputs. All I/Os are fully compatible with ECL levels.

These devices are part of a family of asynchronous four-
bit-wide ECL SRAMs. This device have been configured to
follow the center-power pinout for reduced noise allowing
higher speed operation. Because they are manufactured in
BICEMOS™ technology, powerdissipation is greatly reduced
over equivalent bipolar devices.

The asynchronous SRAMSs are the most straightforward to
use because no additional clocks or controls are required:
Dataourt is available an access time after the last change of
address. To write data into the device requires the creation of
a Write Pulse, and the write cycle disables the output pins in
conventional fashion. Two Write Enable inputs are supplied,
so the write pulse is created as alogical-AND of these signals
to allow write gating at the device for minimal skew.

The fast access time and guaranteed Output Hold time
allow greater margin for systemtiming variation. DatalN setup
time specified with respect to the trailing edge of Write Pulse
eases write timing allowing balanced Read and Write cycle
times.

FUNCTIONAL BLOCK DIAGRAM

Ao

[ ] [ ]

[ ] [ ]

16,384-BIT --%— Vcc

¢ DECODER | o MEMORY ARRAY - v

. . EE

[ ] [ ]

[ ] L ]
A11

[e o o o o]
Do —1 - Qo
D1 - SENSE AMPS - Q1
AND READ/WRITE
D2 by CONTROL 1 e
Da > Qs
-
WEi
WE2
[
2811 drw 01
BICEMOS s a trademark of Integrated Devica Technology, Inc.
COMMERCIAL TEMPERATURE RANGE AUGUST 1990
© 1990 Integrated Device Technology, Inc. 5.2 DSC-8018/-
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IDT10A484, IDT100A484, IDT101A484
HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION
|
Do O 1 28[J CS
D1 {2 27 [1 WE+
D2 S 3 26 (1 WE2
Ds [+« 25 g NC
Q s 24 [ A1
Q Oes 237 Ao
Vec O 7 2217 As
Vcc I: 8 21 j VEE . 2811 drw 03
Q 0o 20 1 NC
Qs [ 10 19 As 400-Mil-Wide 400-Mil-Wide
Ao O n 181 A7 CERAMIC PACKAGE CERPACK
A1 [ 12 171 As Cc28 E28
Az O 13 161 As
Az [ 14 15[ A4
2811 drw 02
TOP VIEW.
2811 drw 05
300-Mil-Wide
PLASTIC SOJ PACKAGE
Y28
PIN DESCRIPTIONS. LOGIC SYMBOL
Symbol Pin Name 11 |
Ao through A11 Address Inputs Do D1 D2 Ds
Do through D3 Data Inputs —J Ao
Qo through Q3 Data Outputs —f At
WE1, WE2 Write Enable Input ] z
CS Chip Select Input (Internal pull down) —1A4 Qo E
- - —1As Qi
VEE More Negative Supply Voltage s Py
Vce Less Negative Supply Voltage —j A7 Q3p—
2811 11 01 - 25
—As
AC OPERATING RANGES(" .
vo VEE Temperature 11__ =
10K | -5.2V 5% 0 TO 75°C, air flow exceeding 2 nvsed Cs W? W? 2811 drw 08
100K} -4.5V 5% 0 TO 85°C, air flow exceeding 2 m/sed
101K| -4.75V to -5.46V | 0 TO 75°C, air flow exceeding 2 nvsed 4Kx4
NOTE: 2811 1o 02 SRAM
1. Referenced to Vcc
CAPACITANCE (TA=+25°C, {=1.0MHz) TRUTH TABLE(")
DIp FP SOoJ cs WE1 | WE2 Dataour Function
Symbol Parameter Typ |Max | Typ [Max Typ [Max[Unit H X X L Deselected
CiN Input 41 -0 -|3{-| pF L H X RAM Data | Read
Capacitance L X H RAM Data Read
Cout Output 61 ~ TBq -13}-]pF L L L WRITE Data | Write
Capacitance NOTE: 28110l04
s mos 1 H=High, L=Low, X=Don't Care
5.2 2



IDT10A484, IDT100A484, IDT101A484

HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-10K ABSOLUTE MAXIMUM RATINGS("
Symbol Rating Value Unit
VTeERM | Terminal Voltage +0.510-7.0 Vv
With Respect to GND .
TA Operating Temperature Oto +75 °C
TBIAS Temperature Under Bias -55t0 +125 | °C
Ts1G ~ | Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55to +125
PT Power Dissipation 1.5 w
lout DC Output Current -50 mA
(Output High)
NOTE: 61111 02

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

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q t0 -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min.(B) | Typ!" |Max.(A)| Unit Ta
VoH Output HIGH Voltage VIN=VIHAOr ViLB -1000 -840 mV 0°C
-960 -885 -810 25°C
-900 -720 75°C
VoL Output LOW Voltage VIN=VIHAOr ViLB -1870 <1665 mV 0°C
-1850 - -1650 25°C
-1830 -1625 75°C
VoHe Output Threshold HIGH Voltage VIN=ViHBor VILA -1020 mV 0°C
-980 - = 25°C
-820 75°C
Vorc Output Threshold LOW Voltage ViN=VIHBOr VILA -1645 mV 0°C
i - - -1630 25°C
-1605 75°C
ViH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs <1105 - -810 25°C
-1045 -720 75°C
viL Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mV 0°C
Low for All Inputs -1850 | - -1475 25°C
-1830 -1450 75°C
1 Input HIGH Current VIN=ViHA |CS - - 220 RA -
Others - - 110 RA -
i Input LOW Current VN=Vie |CS » 0.5 - 170 pA -
Others -50 - 90 A -
Iee Supply Current All Inputs and Outputs Open -190 -130 - mA -
NOTE: 28118105

1. Typical parameters are specified at VEg =-5.2V, TA = +25°C and maximum loading.
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IDT10A484, IDT100A484, IDT101A484
HIGH SPEED BiCMOS ECL STATIC RAM 16K (4K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ECL-100K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM Terminal Voltage +0.5t0 -7.0 v
With Respect to GND

TA Operating Temparature 0to +85 °C

TeiAs Temperature Under Bias -55to +125 °C

TsTG Storage Ceramic -65to +150 °C
Temperature Plastic -55to +125

PT Power Dissipation 1.5 w

lout DC Output Current -50 mA
(Output High)

NOTE: 811 bl 07

-

. Stresses greater than those listed under ABSOLUTE MAXIMUM

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

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q to -2.0V, TA = 0to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ.(Y) Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHA or ViLB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHA or VILB -1810 -1715 -1620 mV
VoHe Output Threshold HIGH Voltage VIN=VIHBOr VILA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VIHB or VILA - - -1610 mV
VH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs '
viL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
IH Input HIGH Current VIN=ViHA |CS - - 220 . HA
Others - - 110
e Input LOW Current VIN=VIB |CS 0.5 - 170 pA
Others -50 - 90
IEE Supply Current -All Inputs and Outputs Open -170 -110 - mA
NOTE: 281111 08
1. Typical parameters are specified at VEE =-4.5V, TA = +25°C and maximum loading.
5.2 4



IDT10A484, IDT100A484, IDT101A484

HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT) : COMMERCIAL TEMPERATURE RANGE
ECL-101K ABSOLUTE MAXIMUM RATINGS("
Symbol Rating Value Unlt
VTERM | Terminal Voltage +0.5t0 -7.0 \'
With Respect to GND
TA Operating Temperature Oto +75 °C
TBIAS Temperature Under Bias -65t0 +125 | °C
Ts1G Storage Ceramic -65t0 +150 | °C
Temperature Plastic -5510 +125
PT Power Dissipation 1.5 w
lout DC Output Current -50 mA
(Output High)
NOTE: 2811 HI 09

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

ECLV-1O1KDC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q to -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Condition Min. (B) Typd! Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHAOr VB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHA Oor ViLB -1810 -1715 -1620 mV
VOHC " | Output Threshold HIGH Voltage ViN=VIHBOr ViLA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VIH8 or VILA - - -1610 mV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

| High for All Inputs
Vi Input LOW Voltage o Guaranteed Input Voltage -1810 - <1475 mV
Low for All Inputs .

] Input HIGH Current VIN=VIHA |CS - - 220 pA
‘ Others - - 110
(' Input LOW Current ViN=ViB -|CS . 05 - 170
- Others -50 - 90

IEE Supply Current . All Inputs and Outputs Open -190 -130 - mA

2811 i 10
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IDT10A484, IDT100A484, IDT101A484
HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION AC TEST INPUT PULSE
Vec(GND) 0OV cmemmmmmmmmeny
% ) 0.9V 80%
20%
DATAOUT v
R tF
50Q 30pF* tR = tF = 2.0ns typ.
I Note: All timing measurements are
referenced to 50% input levels.
0.01pF Vee 20V — 2811 drw 08
:_E *Includes probe and
- jig capacitance
2811 drw 07
RISE/FALL TIME
Symbol Parameter Test Condition Min. Typ. Max. Unit
tR Output Rise Time - - 2 - ns
tF Output Fall Time - - 2 - ns
2811 bl 11
FUNCTIONAL DESCRIPTION
ThelDT10484,1DT100484,and IDT101484 BiICMOS ECL WRITE TIMING

static RAMs (SRAM) provide high speed with low power
dissipation typical of BICMOS ECL. These devices follow the
center-power pinout for 4Kx4 ECL SRAMs, reducing noise
over corner-power versions allowing for improved system
performance. (For comer-power pinouts, please see the
IDT10484, 1DT100494, and IDT101484, respectively.) The
ECL-101K meets electrical specifications that combine the
ECL-100K temperature and voltage compensated output
levels with the high-speed of ECL-10K VEE compatibility
(-5.2V).

READ TIMING

The read timingon these asynchronous devices is straight-
forward. Dataour is held low until the device is selected by
Chip Select (CS). Then Address (ADDR) settles and data
appears on the output aftertime taA. Note that DataouTis held
forashort time (toH) afterthe address begins to change forthe
next access, then ambiguous data is on the bus until a new
time tAA.

To write data to the device, a Write Pulse need be formed
tocontrolthe write to the SRAM array. This Write Pulse, called
WE, isformedinside the device as the logical-AND of the WET
and WE2 inputs; that is, when WET and WE2 both are driven
low, WE goes low and the write cycle begins.

While CS and ADDR must be set-up when WE goes low,
DatalN can settle after the falling edge of WE, giving the data
path extra margin. Datais writtento the memory cell atthe end
of the Write Pulse, and addresses and Chip Select must be
held after the rising edge of the Write Pulse to ensure satisfac-
tory completion of the cycle.

DataouTis disabled (held low) during the Write Cycle. IfCS

is held low (active) and addresses remain unchanged, the
DataouT pins will output the written data after “Write Recovery
Time” (tWR).

Because of the very short Write Pulse requirement, these
devices can be cycled as quickly for Writes as for Reads.
Balanced cycles mean simpler timing in cache applications.

5.2



IDT10A484, IDT100A484, IDT101A484
HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10A484S5 10A484S7 10A484S8 10A484510
100A484S5 100A484S7 | 100A484S8 | 100A484S510
Test 101A484S5 101A484S7 101A484S8 | 101A484S10
Symbol Parameter(!) Condition | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | unit
Read Cycle
tACs Chip Select Access Time - - 3 - 5 - 5 ns
tRCs Chip Select Recovery Time - - 3 - 5 - 5 ns
tAA Address Access Time - - 7 - 8 - 10 ns
toH Data Hold from Address Change - 3 - 3 - 3 - ns
NOTE: 281111 12
1. Input and Qutput reference level is 50% point of waveform.
READ CYCLE GATED BY CHIP SELECT
TS
tACS tRCS
DATAout
READ CYCLE GATED BY ADDRESS
 ADDR
-t tAA |
Io— toH
VWWWWAAWWWWW
DATAouT ‘A’A‘A‘A”’A‘A’A’A‘A‘A‘A‘A’A’A
2811 drw 09
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IDT10A484, IDT100A484, IDT101A484
HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10A484S5 10A48457 10A484S8 10A484510
100A484S5 | 100A484S7 | 100A484S8 | 100A484S10
Test 101A484S5 | 101A484S7 | 101A484S8 | 101A484S10
Symbol Parameter!) Condition [ Miln. | Max. | Miin. | Max. | Miln. | Max. | Miin. | Max. | Unit
Write Cycle
tw Wirite Pulse Width twsA= minimum 5 - 6 - 8 - ns
twsp Data Set-up Time - 0 - 0 - 0 - ns
twsp2(2 Data Set-up Time to WE High - 5 - 5 - 5 - ns
twsa Address Set-up Time twsA= minimum| 0 - 0 - 0 - ns
twscs Chip Select Set-up Time - 0 - 0 - 0 - ns
tWHD Data Hold Time - 1 - 1 - 1 - ns
1WHA Address Hold Time - 1 - 1 - 1 - ns
twHcs Chip Select Hold Time - 1 - 1 - 1 - ns
tws Write Disable Time - - 5 - - ns
twR®) Wirite Recovery Time - - 3 -~ 5 - - 5 ns
NOTES: 28110013

1. Input and Output reference level is 50% point of waveform.

2. twsD is specified with ras&ct to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twsoz with
respect to rising edge of .

3. twR is dafined as the time to reflect the newly written data on the Data Outputs (Qo to Q3) when no new Address Transition occurs.

WRITE CYCLE TIMING DIAGRAM

— @ tWHCS
— tWHA
-] twWHD
twsD2
we \
\ /
‘l‘" -
te————tWS re———tWR

DATAout

AKX

2811 6rw 10
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IDT10A484, IDT100A484, IDT101A484
HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION
"IDT XXX X XX X X
Device Type  Architecture  Speed  Package Process/
. .. Temp. Range

Blank Commercial
(o} Sidebraze DIP .
E CERPACK
Y Plastic SOJ
5
g Speed in Nanoseconds
10
S Standard Architecture

16K (4K x 4-bits) BICMOS ECL-10K
10A484  Gonter-Power Pin Static RAM

16K (4K x 4-bits) BICMOS ECL-100K
100A484  Gonter-Power Pin Static RAM

16K (4K x 4-bits) BICMOS ECL-101K
101A484 Center-Power Pin Static RAM

2811 drw 11
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HIGH-SPEED BiCMOS | IDT10490
ECL STATIC RAM :g}}ggzgg
64K (64K x 1-BIT) SRAM
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
+ 65,536-words x 1-bit organization : The IDT10490, IDT100490 and IDT101490 are 65,536-bit
« Address access time: 8/10/12/15 high-speed BICEMOS™ ECL static random access memo-
+ Low power dissipation: 420mW (typ.) ries organized as 64K x 1, with separate data inputs and
« Guaranteed Output Hold time outputs. All I/Os are fully compatible with ECL levels.
* Fully compatible with ECL logic levels These devices are part of a family of asynchronous one-
« Separate data input and output bit-wide ECL SRAMs. The devices have been configured to
» JEDEC standard through-hole and surface mount follow the standard ECL SRAM JEDEC pinout. Because they
packages . are manufactured inBiCEMOS™ technology, however, power

dissipation is greatly reduced over equivalent bipolar devices.

The asynchronous SRAMs are the most straightforward to
use because no additional clocks or controls are required:
DataouT is available an access time after the last change ot
address. To write data into the device requires the creation of
a Write Pulse, and the write cycle disables the output pins in
conventional fashion.

The fast access time and guaranteed Output Hold time
allow greater margin for systemtiming variation. DataiN setup
time specified with respect to the trailing edge of Write Pulse
eases write timing allowing balanced Read and Write cycle

times.
FUNCTIONAL BLOCK DIAGRAM

Ao
L L]
* * 65,536-BIT ~=— Vce
d DECODER | o MEMORY ARRAY ~— VEE
L ] L[] :
L] L]
L ] [ ]

A15

o o o o of

. SENSE AMPS
Do Q— " AND READWRITE , _ D— Qo

CONTROL

WE
cs :
__D 2759 6w 01
BICEMOS s a trademark of Integrated Device Technology, Inc.
COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990

© 1990, Integrated Device Technology, inc. 53 D$SC-800172
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IDT10490, IDT100490, IDT101490
HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 1-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION
Qo [t ~ 2211 Vee
Ao ]2 21 [J Do
A1 s 20 TS
A2 [] 4 19 1 WE
As[]s 181 A1s
Asle 170 A
As]7 16 [1] A3
As []s 157 A2 2759 drw 04 2759 drw 05
A7 14 {7 A1t
As 10 13 {7 Ao :
VEE [ 11 120 A9 pyeogwon 300-Mil-Wide '300-Mil-Wide
™ CERDIP PACKAGE PLASTIC SOJ PACKAGE
CERDIP D22 Y24
TOP VIEW
. LOGIC SYMBOL
Qo [ 1 241 Vee ]
Ao ] 2 23{] Do Do
A1 s 221 CS A
A2 ] 4 21 [ WE —jAo
A3 O s 20 3 NC —A
A4 []s 197 A1s ] 223
As(]7 1810 A1s ] A4
As[]s 170 A13 Aas
A1 16 [J A12 —las
As [ 10 1517 Al —A7 Qo f—
NC (O 11 14 [ A1o —As
VEE [] 12 13 A9 —JAg
2759 drw 03 —daw
SoJ —JAn
~ TOP VIEW — A2
—f A3
—{ A14
—1 A5
WE CS
PIN DESCRIPTIONS 2759 drw 06
Symbol Pin Name ? ?
ymoo am 64K x 1
Ao through A1s Address Inputs SRAM
Do Data Input
Qo Data Output CAPACITANCE (1A =+25°C, 1=1.0MHz)
WE Write Enable Input DIP S0J
[ Chip Select Input (Internal pull down) Symbol | Parameter Typ. |Max. | Typ. [Max, | Unit
i CIN Input 4 -~ 3 - pF
zEE lzlore :egat‘lve :upplly\\//olnage Capacitance
cc ess Negative Supply Voltage Cour Output 5 ~ 3 — pF
27590101 Capacitance
2759 bl 03
AC OPERATING RANGES(" TRUTH TABLE("
ro VeE Temperature cs WE Data out Function
10K | -5.2V 5% 0 TO 75°C, air flow exceeding 2 nvsed H X L Deselected
100K| -4.5V 5% 0 TO 85°C, air flow exceeding 2 m/sed L H RAM Data Read
101K| -4.75V to0 -5.46V | 0 TO 75°C, air flow exceeding 2 m/sed L L L Write
NOTE: 2759 bl 02 NOTE: 2759 bl 04

1. Referenced to Vcc

1. H=High, L=Low, X=Don't Care
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IDT10490, 1DT100490, IDT101490 - !
HIGH SPEED BIiCMOS ECL STATIC RAM 64K (64K x 1-BIT) COMMERCIAL TEMPERATURE RANGE

ECL-10K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.510 -7.0 \"
With Respect to GND

TA Operating Temperature 0to +75 °C

TBIAS Temperature Under Bias -55to +125 °C

Ts1G Storage Ceramic -65 to +150 °C
Temperature Plastic -55t0 +125

PT Power Dissipation 1.5 w

lout DC Output Current -50 mA
(Output High)

NOTE: 759 tol 05

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL =50Q t0 -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) | Typ{" | Max.(A) | Unit Ta
VoH Output HIGH Voltage VIN=VHAOr ViLB -1000 -840 mV 0°C
-960 -885 -810 . 25°C
-900 <720 75°C .
VoL Output LOW Voltage VIN=ViHAoOr ViLB -1870 -1665 mVv 0°C
-1850 - -1650 25°C
-1830 -1625 75°C
VoHC Output Threshold HIGH Voltage VIN=VIHBOr VILA -1020 mV 0°C
-980 - - 25°C
-920 75°C
Vorc Output Threshold LOW Voltage VIN=VHBoOr ViLAa -1645 mV 0°C
- - -1630 25°C
-1605 75°C
ViH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs -1105 - -810 25°C
. -1045 -720 75°C
ViL . Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mV 0°C
Low for All Inputs -1850 - -1475 25°C
. -1830 -1450 75°C
I H Input HIGH Current VIN=VHA |CS - - 220 RA -
Others - - 110 RA -
I Input LOW Current VIN=VILB cS 0.5 - 170 HA -
Others -50 - 90 pA -
IEE Supply Current All Inputs and Outputs -170 -80 - mA -
Open
NOTES: 27590108

1. Typical parameters are specified at VEE = -5.2V, TA = +25°C and maximum loading.
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IDT10490, IDT100490, IDT101490

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 1-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-100K ABSOLUTE MAXIMUM RATINGS"
Symbol Rating Value Unit
VTERM | Terminal Voltage +0.510-7.0 v
With Respect to GND
TA Operating Temperature 0to +85 °C
TalAS Temperature Under Bias -5510 +125 °C
TstG Storage Ceramic -651t0 +150 | °C
Temperature Plastic -55t0 +125
PT Power Dissipation 1.5 w
lout DC Out mput Current (Output -50 mA
High)
NOTE: 2759 tbl 07
1. Stresses greater than those listed under ABSOLUTE MAXIMUM

RATINGS may cause permanent damag.e to the device. Thisis a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q to -2.0V, TA = 0 to +85°C, air flow exceeding 2 m/sec)

Symbol .. Parameter" Test Conditions Min. (B) Typi Max. (A) Unit
VOH Output HIGH Voltage VIN=ViHAoOr ViLB. -1025 -955 -880 mV
Vou ) Output LOW Voltage VIN=VIHAOr VILB -1810 -1715 -1620 mV
VoHe Output Threshold HIGH Voitage VIN=VHBOr ViLA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VIHB or VILtA - - -1610 mV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

' ' High for All Inputs ' o
viL Input LOW Voltage | Guaranteed Input Voltage -1810 - -1475 mV
. ' ’ Low for All Inputs
(N Input HIGH Current VIN=VIHA |CS - - 220 RA
‘ . . Others - - 110
1L Input LOW Current ViN=Vie |[CS . 0.5 - 170 pA
Others -50 - 90
lEe Supply Current ' All Inputs.and Outputs Open -150 -70 - mA
NOTE: 2759 bl 08

1. Typical parameters are specified at VEE = -4.5V, Ta = +25°C and maximum loading.

53 4



1DT10490, IDT100490, IDT101490

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 1-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-101K ABSOLUTE MAXIMUM RATINGS(")
Symbol Rating Value Unit
VTeRM | Terminal Voltage +0.5t0 -7.0 Vv
With Respect to GND
TA Operating Temperature 0to +75 °C
TBIAS Temperature Under Bias -55t0 +125 | °C
Ts1G Storage Ceramic 65t0 +150 | °C
Temperature Plastic -5510 +125
PT Power Dissipation 1.0 w
lout DC Out mput Current -50 mA
(Output High)
NOTE: ’ 2759 bl 09

1. Stressesgreater thanthose listedunder 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 indicatedinthe operational sections of this specificationis not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q to -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) " Typd) Max. (A) Unit
VoH QOutput HIGH Voltage VIN=VIHA or VIiLB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHA Or VILB -1810 1715 |- -1620 mV
VoHe Output Threshold HIGH Voltage VIN=VIHB or VILA -1035 - - mV
VoLc Qutput Threshold LOW Voltage VIN=VIHB Oor VILA - - -1610 mV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
Vi Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs ) :
(I Input HIGH Current VIN=ViHA |CS - - 220 | pA
. ) Others - - 110
T Input LOW Current VIN=Vie |CS 0.5 - 170 pA
) Others -50 - 90
IEE Supply Current All Inputs and Outputs . -170 -80 - mA
Open
NOTE: ) 2758l 10

1. Typical parameters are specified at VEE = -5.2V, Ta = +25°C and maximum loading.
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IDT10490, IDT100490, IDT101490
HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 1-BIT)

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION
Vee (GND)

i

DATAouT

1

50Q 30pF*

AC TEST INPUT PULSE
0.9V ---mmemmoeeooy 80%
.7V 20%
tR tF

tR = tF = 2.0ns typ.
Note: All timing measurements are

0.01uF I VEE 2.0V 'I_ ude be and referenced to 50% input levels.
= fig capactance. |
2759 drw 07 2759 drw 08
RISE/FALL TIME
Symbol Parameter Test Condition Min. Typ. Max.. Unit
tR Output Rise Time - - 2 - ns
tF Output Fall Time - - 2 - ns
2750 bl 11
FUNCTIONAL DESCRIPTION
The IDT10490, IDT100490 and IDT101490 BICMOS ECL  WRITE TIMING

static RAMs (SRAM) provide high speed with low power
dissipation typical of BICMOS ECL. These devices follow the
conventional pinout and functionality for 64Kx1 SRAMs. The
ECL -101K meets electrical specifications that combine the
ECL-100K temperature and voltage compensated output
levels with the high-speed of ECL-10K VEE compatibility
(-5.2v). ,

READ TIMING

The read timing on these asynchronous devices is straight-
forward. DataouT is held low until the device is selected by
Chip Select (CS). Then Address (ADDR) settles and data
appears onthe output aftertime tAA. Note that DataouTis held
fora shorttime (toH) afterthe address beginsto change forthe
next access, then ambiguous data is on the bus until a new
time tAA.

To write data 1o the device, a Write Pulse need be formed
on the Write Enable input (WE) to control the write to the
SRAM array. While CS and ADDR must be set-up > when WE
goes low, DataIN can settle after the falling edge of WE, giving
the data path extra margin. Data is written to the memory cell
at the end of the Write Pulse, and addresses and Chip Select
must be held after the rising edge of the Write Pulse to ensure
satisfactory completion of the cycle. _

DataouTis disabled (held low) during the Write Cycle. IfCS
is held low (active) and addresses remain unchanged, the
DataouT pins will output the written data after “Write Recovery
Time” (tWR).

Because of the very short Write Pulse requirement, these
devices can be cycled as quickly for Writes as for Reads.
Balanced cycles mean simpler timing in cache applications.
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1DT10490, IDT100490, IDT101490

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 1-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10490S8 10490S10 10490512 10490515
) 10049058 100490S10 100490512 100490515
) Test 10149038 101490S10 101490S12 101490S15
Symbol Parameter(!) Condition Min. ] Max. | Min. | Max. | Min. ] Max. | Unit
Read Cycle
1ACS Chip Select Access Time - - 5 - 5 - 5 ns
tRCS Chip Select Recovery Time - - 5 - 5 -] s ns
tAA Address Access Time - - 10 - 12 - 15 ns
toH Data Hold from Address - 3.5 - 35 - 3.5 - ns
Change
NOTES: 2759 b1 12 -
1. Input and Output reference level is 50% point of waveform.
READ CYCLE GATED BY CHIP SELECT
cs
tacs tRCS
DATAouT

READ CYCLE GATED BY ADDRESS

2759 drw 09 I

ADDR

DATAcuT

2759 drw 10
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1DT10490, IDT100490, IDT101490
HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 1-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

1049058 10490510 10490512 10490S15
: 100490S8 100490S10 100490S12 100490S15
Test 101490S8 101490510 101490S12 1014905815
Symbol ~ Parameter(!) Condition | Min. [ Max. [ Min. | Max. | Min. | Max. | Min. | Max.-| unit
Write Cycle . .
tw Write Pulse Width tWSA = minimum 8 - 10 - 10 - ns
twsD Data Set-up Time - 0 - 0 - 2 - ns
twsp2(2) Data Set-up Time to WE High - 5 - 5 - 5 - ns’
tWsA Address Set-up Time tWSA = minimum 0 - 0 - 2 - ns
twscs Chip Select Set-up Time - 0. - 0 - 2 - ns
tWHD Data Hold Time - 2 - 2 - 3 - ns
tWHA Address Hold Time - 2 - 2 - 3 - ns
twHcs Chip Select Hold Time - 2 - 2 - 3 - ns
tws Write Disable Time -~ - 5 - 5 - 10 ns
twrtd) Write Recovery Time - - 12 - 14 - 18 ns
NOTES: 2759 1l 13

1. Input and Output reference level is 50% point of waveform.
2. twspis specified with respact to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twsdz with
respect to rising edge of WE .

3. tWR=twHA + tAA and thus can include a full access time if addresses change while Chip Select is still low.

WRITE CYCLE TIMING DIAGRAM

DATAIN

DATAout

twsp2

AKX RN

tWHA

“tWHD

(ROURRRRRRRX

A

[ tws

2759 drw 11
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IDT10490, IDT100490, IDT101490
HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 1-BIT)

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION

IDT XXX X XX X X
Device Type  Architecture - Speed  Package Process/
Temp. Range

5.3

l——,—! Blank Commaercial 0°C to +75°C
| D CERDIP
Iy Plastic SOJ
8
10 Speed in Nanoseconds
12
15
| .
— S Standard Architecture
64K (64K x 1-bit) BICMOS ECL-10K
10490 gyatic RAM
64K (64K x 1-bit) BICMOS ECL-100K
100490 gatic RAM
64K (64K x 1-bit) BICMOS ECL-101K
101490 Static RAM
2758 6w 12
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HIGH-SPEED BiCMOS

IDT10494

IDT100494
ECL STATIC RAM IDT101494
64K (16K x 4-BIT) SRAM
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:

« 16,384-words x 4-bit organization

« Address access time: 7/8/10/15

» Low power dissipation: 700mW (typ.)
» Guaranteed Output Hold time

* Fully compatible with ECL logic levels
« Separate data input and output

« JEDEC standard through-hole and surface mount

packages

The IDT10494, IDT100494 and 101494 are 65,536-bit
high-speed BICEMOS™ ECL static random access memo-
ries organized as 16K x 4, with separate data inputs and
outputs. All I/Os are fully compatible with ECL levels.

These devices are part of a family of asynchronous four-
bit-wide ECL SRAMs. The devices have been configured to
follow the standard ECL SRAM JEDEC pinout. Because they
are manufacturedinBiCEMOS™ technology, however, power
dissipation is greatly reduced overequivalent bipolardevices.

The asynchronous SRAMs are the most straightforward to
use because no additional clocks or controls are required:
DataouTis available an access time after the last change of
address. To write data into the device requires the creation of
a Write Pulse, and the write cycle disables the output pins in
conventional fashion.

The fast access time and guaranteed Output Hold time
allow greater marginfor systemtiming variation. DataiN setup
time specified with respect to the trailing edge of Write Pulse
eases write timing allowing balanced Read and Write cycle
times.

FUNCTIONAL BLOCK DIAGRAM

A0
. .
. 3
. oecooeR | o 65,536-BIT ~t— VCC
MEMORY ARRAY ~-— vge
. .
L] 3
] .
A13
Jo o o o of
Do Qo
Dt - SENSE AMPS P Q1
AND READ/WRITE
D2 - CONTROL y Qz
D3 Q3
— L
TR D
cs >0
2764 drw 01
BICEMOS s a trademark of Integrated Device Technology, Inc.
COMMERCIAL TEMPERATURE RANGE AUGUST 1990
© 1990, Integrated Device Technology, Inc. 5.4 DSC-8002/2
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IDT10494, IDT100494, IDT101494
HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION
Do [ 1 28[]1 CS
Di 2 27 WE
D23 26 [J NC
Ds a4 2511 A3
Qo s 241 Ag2
Q1 e 2307 A
Veec [ 7 2 Aw
Vee [ s 21 [ Vg
Q2 [e 20 1 Ao
Qs [] 10 19071 As 2764 drw 04
Ao [ 11 18 A7
A [ 12 17 As
Az [] 13 1601 As 400-Mil-Wide 300-Mil-Wide
Az [ 14 15[ As CERAMIC PACKAGE PLASTIC SOJ PACKAGE
2764 drw 02 c28 Y28
DIP/SOJ
TOP VIEW
PIN DESCRIPTIONS LOGIC SYMBOL
Symbol Pin Name
Ao through A13 Address Inputs L 111
Do through D3 Data Inputs Do D1 D2 D8
Qo through Qo Data Outputs ] 2?
WE Write Enable Input s
CcS Chip Select Input (Internal puli down) — 23
VEE More Negative Supply Voltage — A; Qo b~
Vee Less Negative Supply Voltage — As Qi f—
2764 11 01 —A? Q22—
— As Q3 f—
— A9
—1A10
) — A1
AC OPERATING RANGES(") —Ar
vo VEE Temperature —1As
10K | -5.2V 5% 0 TO 75°C, air flow exceeding 2 m/sec WE CS
100K| 4.5V 5% 0 TO 85°C, air flow exceeding 2 m/sec ? T 2764 drw 05
101K| -4.75V to -5.46V| 0 TO 75°C, air flow exceeding 2 m/sec 16Kx 4
NOTE: 2764 1 02 SRAM
1. Referenced to Vcc
CAPACITANCE (TA=+25°C, f=1.0MHz) TRUTH TABLE")
DIP SOJ CS WE Dataout Function
Symbol | Parameter Typ. |Max. | Typ. |Max. | Unit H X L Deselected
CiN Input 4 - 3 - pF L H RAM Data Read
Capacitance L L L Write
Cout  { Output 6 - 3 - PF | NOTE: 2764 1 04
Capacitance 1. H=High, L=Low, X=Don't Care
2764 11 03
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IDT10494, IDT100494, IDT101494
HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ECL-10K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unlit
VTERM | Terminal Voltage +0.5t0-7.0 \
With Respect to GND
TA Operating Temperature Oto +75 °C
TBIAS Temperature Under Bias -55t0 +125 | °C
TsTG Storage Ceramic -651t0 +150 | °C
Temperature Plastic 5510 +125
PT Power Dissipation 1.5 w
lout DC Output Current (Output -50 mA
High)
NOTE: 2764 bl 05
1. Stresses greater than those listed under ABSOLUTE MAXIMUM

RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q to -2.0V, TA = 0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min.(B) | Typ | Max.(A)| Unit TA
VoH Qutput HIGH Voltage VIN=ViHAOr ViLB -1000 -840 mV 0°C
-960 -885 -810 25°C
-900 <720 75°C
VoL Output LOW Voltage VIN=VIHA Or ViLB -1870 -1665 mV 0°C
-1850 - -1650 25°C
-1830 -1625 75°C
VoHc Qutput Threshold HIGH Voltage VIN=VIHBor Vit -1020 mV 0°C
-980 - - 25°C
-920 75°C
Votc Output Threshold LOW Voltage VIN=VIHBOr VILA -1645 mV 0°C
- - -1630 25°C
-1605 75°C
VIH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs -1105 - -810 25°C
-1045 -720 75°C
ViL Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mV 0°C
Low for All Inputs -1850 - -1475 25°C
-1830 -1450 75°C
[WE] Input HIGH Current VIN = VIHA [ - - 220 A -
Others - - 110 HA -
I Input LOW Current VIN= VLB CcS 0.5 - 170 A -
Others -50 - 90 HA —
13 Supply Current All Inputs and Outputs -190 -130 - mA -
) Open
NOTE: 2764 thl 06

1. Typical parameters are specified at VEE =-5.2V, TA = +25°C and maximum loading.
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1DT10494, IDT100494, IDT101494
HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

ECL-100K ABSOLUTE MAXIMUM RATINGS(")

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.5t0 -7.0 \
With Respact to GND

TA Operating Temperature 0to +85 °C

TBIAS Tempaerature Under Bias -55t0+125 | °C

TsTG Storage Ceramic -651t0 +150 | °C
Temperature Plastic -6510 +125

PT Power Dissipation 1.5 w

lout DC Out mput Current (Output 50 .| mA
High)

NOTE: 2762 1l 07

-

. Stresses greaterthan thoselisted under ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
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.

ECL-100K DC ELECTRICAL CHARACTERISTICS ,
(VEE = 4.5V, RL=50Q to -2.0V, TA = 0 to +85°C, air flow exceeding 2 m/sec) :

Symbol Parameter Test Conditions Min. (B) Typ." Max. (A) Unit
VoH Output HIGH Voltage VIN=VHaor ViLB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHAor Vi - -1810 -1715 -1620 mV
VoHe QOutput Threshold HIGH Voltage VIN=ViHBOr ViILA -1035 - C - mV
Votc Output Threshold LOW Voltage VIN=VHBOr Vita - - -1610 mV 5
ViH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

.| High for All Inputs
Vi Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
IH Input HIGH Current VIN=VHA |CS - - 220 pA
Others - ) - 110
I Input LOW Current Vin=Vie |CS 0.5 - 170 pA
Others -50 - 90
Iee Supply Current All Inputs and Outputs -170 -110 - mA
Open )
NOTE: 2762 B 08

1. Typical parameters are specified at VEE =-4.5V, Ta = +25°C and maximum loading.
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IDT10494, IDT100494, IDT101494
HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

ECL-101K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit
VTerm | Terminal Voltage +0.5t0-7.0 v
With Respect to GND
TA Operating Temperature Oto +75 °C
TeIAS Temperature Under Bias -55t0 +125 | °C
TsTa Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55t0 +125
PT Powaer Dissipation 1.5 W
lout DC Out mput Current (Output -50 mA
High)
NOTE: 2763 %1 09
1. Stresses greater than those listed under ABSOLUTE MAXIMUM

RATINGS may cause permanent dama%e 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
spacification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q to -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typi" Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHAOr ViLB -1025 -955 -880 mv
VoL Output LOW Voltage VIN'=VIHA or VILB -1810 -1715 -1620 mV
VoHe Output Threshold HIGH Voltage VIN=VIHB or VILA -1035 - - mV
Vorc Output Threshold LOW Voltage VIN=VIHBor VILA - - -1610 mV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
viL Input LOW Voltage ) Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
1H Input HIGH Current VIN=VIHA |CS - - 220 HA
Others - - 110
I Input LOW Current VIN=VILB |CS 0.5 - 170 nA
Others -50 - 0
[[53 Supply Current All Inputs and Outputs - mA
_ Open v -190 -130
NOTE: 2763 bl 10

1. Typical parameters are specified at VEE = -5.2V, Ta = +25°C and maximum loading.
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IDT10494, I1DT100494, IDT101494
HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION
Vce (GND)

i

DATAouT

1

500 30pF*

AC TEST INPUT PULSE

80%
20%

tF
R = tF = 2.0ns typ.
Note: All timing measurements are

0.01pF T vee 20V T referanced to 50% input levels.
— *Includes probe and ’
- jig capacitance
2764 drw 06 2784 dwO7
RISE/FALL TIME
Symbol Parameter Test Condition Min. Typ. Max. Unlt
tR Output Rise Time - - 2 - ns
tF Output Fall Time - - 2 - ns
2764 Bl 11
FUNCTIONAL DESCRIPTION
The IDT10494, IDT100494 and IDT101494 BICMOS ECL WRITE TIMING

static RAMs (SRAM) provide high speed with low power
dissipation typical of BICMOS ECL. These devices follow the
conventional pinout and functionality for 16K x 4 ECL SRAMs.
The ECL-101K meets electrical specifications that combine
the ECL-100K temperature and voltage compensated output
levels with the high-speed of ECL-10K VEE compatibility
(-5.2V).

READ TIMING

The readtiming onthese asynchronous devices is straight-
forward. DataouT is held low until the device is selected by
Chip Select (CS). Then Address (ADDR) settles and data
appears onthe output aftertime tAA. Notethat DataouTis heid
fora shorttime (toH) afterthe address beginsto change forthe
next access, then ambiguous data is on the bus until a new
time tAA.

To write data to the device, a Write Pulse need be formed
on the Write Enable input (WE) to control the write to the
SRAM array. While CS and ADDR must be set-up when WE
goes low, DataIN can settle afterthe falling edge of WE, giving
the datapath extra margin. Data is written to the memory cell
at the end of the Write Pulse, and addresses and Chip Select
must be held afterthe rising edge of the Write Pulse to ensure
satisfactory completion of the cycle. L

DataouTis disabled (held low) during the Write Cycle. if CS
is held low (active) and addresses remain unchanged, the
DataOUT pins will output the written data after “Write
Recovery Time” (tWR).

- Because of the very short Write Pulse requirement, these
devices can be cycled as quickly for Writes as for Reads.
Balanced cycles mean simpler timing in cache applications.
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IDT10494, IDT100494, 1DT101494
HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10494S7 10494S8 10494510 10494515
100494S7 100494S8 100494S10 100494515
Test 101494S7 101494S8 101494S10 101494515
Symbol Parameter(? Condition Min. l Max. | Min. [ Max. | Min. [ Max. | Min. ] Max. | Unit
Read Cycle .
tAcs Chip Select Access Time - - 3 - 5 - 5 - 5 ns
tRCS Chip Select Recovery Time - - 3 - 5 - 5 - 5 ns
tAA | Address Access Time . - - 7 - 8 - 10 - 15 ns
toH "+ Data Hold from Address - 3 - 3 - 3 - 3 - ns
Change
NOTE: 2764 b 12
1. Input and Output reference level is 50% point of waveform.
READ CYCLE GATED BY CHIP SELECT
s
tacs -tRCS
DATAout
2764 drw 08
READ CYCLE GATED BY ADDRESS
ADDR "
tAA |
1‘4— toH
: ‘ VWYYWYYWYYWYY
DATAouT 'A‘A’A’A‘A‘A‘A’A’A’A’A’A‘A‘A‘A’A’
2764 drw 09
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1DT10494, 1DT100494, IDT101494
HIGH SPEED BICMOS ECL'STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10494S7 10494S8 10494S10 10494S15
100494S7 100494S8 100494510 100494515
Test 10149457 10149458 101494510 101494S15
Symbol Parameter(") Condition | Min. [ Max. | Min. | Max. | Min. | Max. | Min. | Max. | unk
Write Cycle
tw Write Pulse Width tWSA = minimum| 5 - 6 - 8 - 10 - ns
twsD Data Set-up Time - 0 - 0 - 0 - 2 - ns
twsD2(2) Data Set-up Time to WE High - 5 - 5 - 5 - 5 - ns
tWSA Address Set-up Time - tWsSA = minimum|{ O - 0 - 0 - 2 - ns
twscs Chip Select Set-up Time - 0 - 0 - 0 - 2 - ns
tWHD Data Hold Time - 1 - 2 - 2 - 3 - ns
tWHA Address Hold Time - 1 - 2 - 2 - 3 - ns
tWHCS Chip Select Hold Time - 1 - 2 - 2 - 3 - ns
tws Wirite Disable Time - - - 5 - 5 5 ns
twri®) Write Recovery Time - - - 5 - 5 - 5 ns
NOTES: 2764 1 13

1. Input and Output reference level is 50% point of waveform.

2. twsp is specified with re:
respect to rising edge of

3. twn is defined as the time to reflect the newly written data on the Data Outputs (Qo to Q3) when no new Address Transition occurs.

WRITE CYCLE TIMING DIAGRAM

ADDR

DATAIN

DATAouT

— ] @ twWHCS
—] tWHA
twsD bt — 1WHD
| twsp2
j I
- tw
tws ¢ tWR

AN

s_p_eEg to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twsoz with
WE.

2764 drw 10
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1DT10494, IDT100494, IDT101494 )
HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION

DT XXX X XX X X
Device Type  Architecture  Speed  Package Process/
) ~ Temp. Range
L—— Blank

lc

Iy
7
8
10
15

|

1S
10494
100494
101494

Commercial

Sidebraze DIP
Plastic SOJ

Speed in Nanoseconds

Standard Architecture

64K (16K x 4-bits) BICMOS ECL-10K
Static RAM '

64K (16K x 4-bits) BICMOS ECL-100K
Static RAM :

64K (16K x 4-bits) BICMOS ECL-101K
Static RAM ‘ :
2764 drw 11
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SELF-TIMED BiCMOS ECL "“E#:‘O'yg‘gﬁt
STATIC RAM IDT100496LL
tegraed oo Tesmetog . | | 64K (16K X 4-BIT) STRAM IDT101496LL

FEATURES:

» 16,384-words x 4-bit organization

« Seli-Timed Write, with latches on inputs and latches on
outputs

» Balanced Read/Write cycle time: 13/15ns

« Access time: 10/12 ns (max.)

« Fully compatible with ECL logic levels

Through-hole DIP and surface-mount packages

DESCRIPTION:

The IDT10496LL, IDT100496LL and IDT101496LL are
65,536-bit high-speed BICEMOS™ ECL static random ac-
cess memories organized as 16K x 4, with inputs and outputs
fully compatible with ECL levels. Clocked level-sensitive

latches on inputs and outputs, andthe self-timed write opera-
tion, provide enhanced system performance over conven-
tional RAMs, providing easier design and improved system
level cycle times. :

Inputs can flow into the device and then are latched by the
leading edge of an externally supplied differential clock. The
small input valid window required means more margin for
system skews. Logic-to-memory propagation delay is in-
cluded in device cycle time calculation, allowing this device to
deliverbetter system performance thanasynchronous SRAMs
and glue logic.

Write timing is controlled internally based on the clock.
Write Enable has no special requirements. The device allows
balanced read and write cycle times, and reads and writes can
be inserted in any order.

FUNCTIONAL BLOCK DIAGRAM

Ab —
L J L] [ ]
°l % * * BIT ——
A 65,536- ce
. . DECODER | o
T MEMORY ARRAY - Ve
el C (] (]
o| H . . REF. VOLTAGE
. R o GENERATOR | Ves
Az — %
 —
lo o o o o
Do L ] L Qo
o — 3 SENSEAMPS  |— 2 H o}
2 — ¢ - ANDREADWRITE || A 1 Y -
" - CONTROL c |
D3 —] — H Qs
WRITE-PULSE , *
& GENERATOR
| - MUX —
B
WE L AB T
. . L
cs | T —:m— > T U
% H
f % *
CLK Do T HOLD/GPEN
CLK
2768 drw 01
BICEMOS is a Kof Integrated Device Technology, Inc.
COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990
© 1990 Integrated Device Technology, Inc. 5.5 DSC-8003/2
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IDT10496LL, IDT100496LL, IDT101496LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

' PIN CONFIGURATION
cs g1 B 320 WE
Do [ 2 31 [ Ves
D13 30 [0 oLk
D2 4 290 CTLK
Das 281 NC
Qo s 27 ] NC
Q1 gz 261 A13
Vee (] 8 251 A12
Vee [ 9 241 Vee
Q210 2311 Ant
Q3 O 1 221 A10
:? 12 211 Ao 400-Mii-Wide 300-Mil-Wide
(nRE] 201 As CERAMIC PACKAGE PLASTIC SOJ PACKAGE
A2 [ 14 191 A7 c32 Y32
A3 [] 15 181 As . . :
A4 [] 18 1713 A5 prsagwor
TOP VIEW
PIN DESCRIPTION
Symbol Pin Name LOGIC SYMBOL.

Aothrough A13 Address Inputs [ 1] |

Do through Ds Data Inputs Do D1 Dz Do

Qo through Qa Data Outputs —Jao

WE Write Enable Input — A1

[ Chip Salect Input (Internal pull —A2

down) - :3

CLK, CLK Differential Clock Inputs I

ves Reference Voltage Output (=1.32V) — As Qof—

VEE More Negative Supply Voltage ] 2; o g; [

vee Less Negative Supply Voltage —Jas Ql—

NC No Connect - not internally bonded — A0

2768 11 01 — A1
~ (1) — A
AC OPERATING RANGES I N
vo VEE Temperature
10K | -5.2V 5% 0 TO 75°C, air flow exceeding 2 mv/sec CLK CTRWE TS | 765 arwos
100K| -4.5V 5% 0 TO 85°C, air flow exceeding 2 nvsec | ¢ 99
101K| -4.75V to -5.46V | 0 TO 75°C, air flow exceeding 2 m/sec 16Kx4
NOTE: 2768 bi 02 STRAM
1. Referenced to Vcc
CAPACITANCE (Ta=+25°C, {=1.0MHz)
DIP soJ

Symbol | Parameter Typ. |Max. | Typ. |Max. | Unit ‘ '(1)

CiNCLK | Input 6 - 3 - pF | TR_UTH T_A_BLE -
Capacitance CcS WE CLK Dataout(? Function
CLK/CLK H | X | 1 L Deselected

Cn- | lnput 4y - 18| - |¢#F L H Iy RAMData | Read
Capacitance
except CLK/CLK L L b WRITE Data | Write

cout | Output 6 | - | 3 | - [ pF| NoTES: , Zreamios

: '- . 1. H=High, L=Low, X=Don't C.
Capacitance 2. DAT/?OUT chg:ges wggn Cﬁ{?retums high.
768 bl 03
5.5 2



IDT10496LL, IDT100496LL, IDT101496LL
HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ECL-10K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.5t0-7.0 \
With Respect to GND

TA Operating Temperature 010 +75 °C

TBlAS Temperature Under Bias -551t0 +125 | °C

Ts1G Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55t0 +125

PT Power Dissipation W

lout DC Output Current mA
(Output High)

NOTE: 768 bl 05

1. Stresses greater than those listed under ABSOLUTE MAXIMUM

RATING!

S may cause permanent damage to the device. This is a stress

rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this

specification is notimplied. Ex
for extended periods may a

ct reliability.

surg toabsolute maximum rating conditions

ECL-10K DC ELECTRICAL CHARACTERISTICS

(VEE = -5.2V, RL=50Q to -2.0V, TA =0 to +75°C for DIP, air flow exceeding 2 m/sec)
Symbol Parameter Test Conditions Min. (B) | Typ{" | Max.(A)| Unit TA
VoH Output HIGH Voltage VIN=ViHAOr ViLs -1000 -840 mV 0°C
-960 -885 -810 25°C
-900 -720 75°C
VoL Output LOW Voltage VIN=VIHAor ViLB -1870 -1665 mV 0°C
-1850 - -1650 25°C
-1830 -1625 75°C
VoHe Output Threshold HIGH Voltage VIN=VHBor ViLA -1020 mV 0°C
-980 - - 25°C
-920 . 75°C
voLc Output Threshold LOW Voltage VIN=VHBoOr ViLA -1645 mV 0°C
- - -1630 25°C
-1605 75°C
VIH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs(@ -1105 - -810 25°C
-1045 -720 75°C
Vi Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mv 0°C
Low for All Inputs(2) -1850 — -1475 25°C
-1830 -1450 75°C
I'H Input HIGH Current ViN=VIHA |CS - - 220 pA -
Others - - 110 pA -
i Input LOW Current VIN=VIB CcS 0.5 - 170 prA -
. Others -50 - 90 pA -
IEE Supply Current All Inputs and Outputs -260 -200 - mA -
Open(@
NOTES: 2763 6108

1. Typical parameters are specified at VEE =-5.2V, TA = +25°C and maximum loading.
2. Except CLK and CLK, one of which is tied low and one is tied high.

5.5



IDT10496LL, IDT100496LL, IDT101496LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-100K ABSOLUTE MAXIMUM RATINGS!"
Symbol Rating Value Unit
VTERM Terminal Voltage +0.5t0-7.0 \
With Respect to GND
TA Operating Temperature 0to +85 °C
TBIAS Temperature Under Bias -55t0+125 | °C
Ts1G Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55t0 +125
PT Power Dissipation 2.0 w
lout DC Output Current -50 mA
(Output High)
NOTE: 2768 bl 07

-

. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above thoseindicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q {0 -2.0V, TA = 0 to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typth Max. (A) Unit
VOH Output HIGH Voltage VIN=VIHAor ViL8 -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHAOr ViB -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage VIN=VIHBoOr Via -1035 - - mV
VoLc Qutput Threshold LOW Voltage VIN=VIHBor VILA - - -1610 mV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs(®
ViL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs(
LiH Input HIGH Current VIN=VHA |CS - - 220
Others - - 110
I Input LOW Current ViIN=Vus |CS 0.5 - 170 BA
Others -50 - 90
133 Supply Current All Inputs and Outputs -240 -180 - mA
Open(@
NOTES: 2768 %108

1. Typical parameters are specified at VEE = -4.5V, Ta = +25°C and maximum loading.
2. Except CLK and CLK, one of which is tied low and one is tied high.
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IDT10496LL, IDT100496LL, IDT101496LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-101K ABSOLUTE MAXIMUM RATINGS("
Symbol Rating Value Unkt
VTERM | Terminal Voltage +0.510-7.0 \
With Respect to GND
TA Operating Temperature 0to +75 °C
TBlAS Temperature Under Bias -55t0 +125 | °C
TsTG Storage Ceramic -65t0 +150 | °C
Temperature Plastic .55 to +125
PT Power Dissipation : 2.0 W
lout DC Output Current -50 mA
(Output High)
NOTE: 2768 ! 09

-

. Stresses greater than thoselisted under ABSOLUTE MAXIMUM RATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability. )

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE =-5.2V, RL=50Q to -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ) Max. (A) Unlt
VoH Output HIGH Voltage VIN=VIHAOr ViLs -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHAor ViLB -1810 -1715 -1620 mVv
VoHc Output Threshold HIGH Voltage VIN=VIHBOor VILA -1035 - - mV
Voic Output Threshold LOW Voltage VIN=VIHBoOr VILA - - -1610 mV
ViH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs(®
ViL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs(®
I H Input HIGH Current ViN=VHA |CS - C- 220 pA
Others - - 110
1L Input LOW Current VIN=Vus [CS 0.5 - 170 HA
Others -50 - 90
lee Supply Current All Inputs and Outputs -260 -200 - mA
Open(z)

NOTES: 2763 1 10
1. Typical parameters are specified at VEE =-5.2V, TA = +25°C and maximum loading. :
2. Except CLK and CLK, one of which is tied low and one is tied high.
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IDT10496LL, IDT100496LL, IDT101496LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

LOAD CONDITION INPUT PULSE
Vce (GND)
T -0.9V ---------ee- 80%
DATAoUT 47V 20%
50Q 30pF* - 1R tF
iR = tF = 2.0ns typ.
Note: All timing measurements are
0.01pF = _referenced to 50% input levels.
.01pl VEE 2.0V 2768 drw 07
I__ *Includes probe and
- jig capacitance
2768 drw 06
RISE/FALL TIME
Symbol Parameter Test Conditlon Min. Typ. Max. Unit
tR Qutput Rise Time - - 2 - ns
tF QOutput Fall Time - - 2 - ns

FUNCTIONAL DESCRIPTION

The IDT10496LL, IDT100496LL, and IDT101496LL Self-
Timed BICMOS ECL static RAMs (STRAM) provide high
speed with low power dissipation typical of BiICMOS ECL.
On-chip logicadditionally helps improve system performance.
The ECL-101K meets electrical specifications that combine
the ECL-100K temperature and voltage compensated output
levels with the high-speed of ECL-10K VEE compatibility
(-5.2V).

As can be seeninthe Functional Block Diagramon the title
page, this device contains level-sensitive latches to sample
and hold addresses, input data, and control status, and hold
outputdata. Inputs are transparentwhile the clock (CLK) input
is low (and CLK is high), and then hold their contents when the

FUNCTIONAL DESCRIPTION TIMING EXAMPLE

LATOH OPEN.
OUTPUT HELD

2770l 11

clock returns high. Inthe case of awrite cycle, the memory cell
iswritten during the clock-high time, and write data conducted
to the outputs. Because the output latches are controlled by
aninversion of the clock, output data flows out the output latch
while clock is high and then is held into the next cycle during,
clock low.

- The Latch-Latch architecture is most useful when read
access data is needed within the same cycle that addresses
settle. The input latch, when transparent, allows the access
tobeginas soon as addresses settle, allowing datatobe ready
somewhat sooner in the cycle than would be possnble with a
clocked-register implementation.

CLK

READ, Addr DESELECT WRITE, Data

oS GO0 AXNKY e YO0

teve »
OUTPUT \
LATCH OPEN, F /
INPUT HELD
READ, CLK

(TR /KT, AT

\/ N/ N/ \J

WRITE, WE WRITE READ READ

AXRRRXE, AR

soon 0K @ XEXUXNRXHQORRRHLX @ X o HHURKIRN @ NN RN ] @ XXXXKHHH @ X

DATAN Xm
v )

R YRR XA AR
07| VERRRER) /K000, ATRRRY | KRR RRRRRHR

[+ 1acLK

= taw |-—

[ taa 1
w2 x)f

2]
DESELECT

[5] (6]
READ DATXX WRITE DATA WRITE DATA READ DATA nm

2768 drw 08
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IDT10496LL, IDT100496LL, IDT101496LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

READ TIMING

In a typical read cycle, the read address flows into the
device while clock is low, as at @ below. Read access begins
when the last address has settled. When clock returns high,
the inputs are held so that addresses can begin to change for
the next cycle.

Clock high also opens the output latches, so the read data
for the read address clocked in at @ is gated through the
output latch to the output pins. There is a short delay from
rising clock to output ready, called tbR (see Read Cycle

Timing). Ifthe clock-low time {twL) is shorterthan the inherent -

access-time of the cell, output is guaranteed valid after the
specified tAA. But if twL is longer than the cell access-time,
output data will be valid tDR after clock goes high. Thus, the
time it takes from address valid to data ready for any given
address is

tAA = tAA or (tsA + tDR),

whichever is larger. A permutation of this equation holds
for each read and write access modes.

Because addresses and control lines (Write Enable and
Chip Select) all must be stable for access to commence, there
are two other read access modes, described as follows.

If addresses and controls are all stable before input latches
are opened by clock going low, as at @ below, access begins
on the low-going edge of clock. Data is available tACLK later,
provided the output latch is opened by clock returning high.

If address and Write Enable are valid after clock-low, but
Chip Select is last to go low, as at @ below, data is available
tAcs after the low-going edge of Chip Select.

The output latch takes some time to change state for the
next cycle, butthistime is very shornt. Therefore, data holdtime
from clock high (tbH) is specified as zero minimum hold time.

DESELECT TIMING .

Because the outputs are latched, they will continue to drive
the output pins until a disable state is clocked through the
device. The deselected state is achieved by de-asserting chip
select (CS high) before clock returns high. This case occurs
at @ below. Outputs then attain the disable state (low) tbR
later. Status of other inputs do not effect the disabling of the
device whenchip selectis de-asserted with the properrelation
to clock. . ;

WRITE TIMING

Wirite cycles are identical to read cycles, except that write
enable and write data need also be supplied, with the appro-
priate setup and hold timing. The device has on-chip timing
that handles all aspects of writing data into the addressed
RAM cell without the need for external write-pulse generation.
The timing logic uses the clock-high time as the write pulse,
and thus determines the minimum clock-high time, twH.

In addition to writing to the RAM cell, the write data is fed
to the output register by a mutltiplexer, so that write data is
available on the output pins after an access time. Thus the
input data supplied at ® is available onthe outputtapi after the
input data has settled, while the input data supplied at @ is
available taw after Write Enable is asserted low.This function
is sometimes called “Transparent Write,” and is useful for
write-through cache applications.

There are no restrictions on the order of read cycles and
write cycles.




IDT10496LL, IDT100496LL, IDT101496LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)
: ' 104961113 10496LL15
100496LL13 100496LL15
Test 101496LL13 101496LL15
Symbol Parameter(!) | condition Min. |  Max Min. | Max Unit
Read Cycle ) :
fcyc Cycle Time - - ns
tAA(2) Address Access Time - 12 ns
tacs® Chip Select Access Time - 5 ns
tACLK(¥ Access Time from Clock Low - 12 ns
WL Clock Low Pulse Width -~ - . ns
tWH Clock High Pulse Width - - ns
tscs Setup Time for Chip Select - - ns
tsA Setup Time for Address - - ns
tHCS Hold Time for Chip Select - - ns
tHA Hold Time for Address - - ns
tDH Data Hold from Clock Low - - ns
tDR(® - | Data Ready from Clock Low ° - 4 ns
NOTES: ' 27680112

1. Input and Qutput reference level is 50% point of waveform. '

2. Read Cydle is gated by Address when tsA < twL so that the access begins at the settling of Address. Access time is the larger of tAA or tsa + tDR.

3. Read Cycle is gated by Chip Select when tscs < twL so that access begins at the falling edge of Chip Select. Access time is the larger of tacs or tscs +
tOR. -

4. Read Cycle is gated by Clock when tsa > twL so that access begins at the falling edge of Clock. Access time is the larger of tacLk or twL + tDR.

5. tor(max) is specified when all other gating conditions have been satisfied, specifically, for READ cycle: when tsA > tAA(max) - tDR(max) and tScs > tACS(max)
- torR(max) and twe > taCLK(max) - tor(max); for WRITE cycle: when tsp > taDi{max) - tor(max) and tswe > taw(max) - tbR(max).

READ CYCLE GATED BY ADDRESS (Assumes Chip Select and Clock stable before Address)

leye

CLK \ INPl‘J)'IF', 'EQTCH y our%u’;rEri‘ATcn OUTP#’EI’LIE)ATCHV
’ —twH—" twL - :
woon JAXRRRRRARE | XAXRXRRAHNAANRRRANN 1 XA
I —ISA I
V
owmer T Y KOCARARRRARRRAAI XCCARRAAA
> tDH .
I DR I
~ tAA |
READ CYCLE IGATED BY CHIP SELECT (Assumes Address and Clock stable before Chip Select)
s
S | | |
I 1808~ > tHCS ]
DATAOUT | : /@XXXXXXEL
DR L = tDH
I . tACS ' > ——1DR
READ CYCLE IGATED B'Y CLOCK (Assumes Address and Chip Select stable before Clock Low)
(XA XROO0NC_—
- 1DH : .
tACLK = » | et




IDT10496LL, IDT100496LL, IDT101496LL
HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10496LL13 10496LL15
100496LL13 100486LL15
Test 101496LL13 101496LL15
Symbol Parameter() Condition Mn. | Max. - Min. | Max. Unit
Write Cycle(?
taw(® Write Enable Low to Data Valid - - 5 - ns
1ADI) Data In Valid to Data Out Valid - - - ns
tSWE Setup Time for Write Enable - 1 - 1 - ns
tsD Setup Time for Data In - 1 - 1 - ns
tHWE Hold Time for Write Enable - 2 - 2 - ns
tHD Hold Time for Data In - 2 - 2 - ns
NOTES: 2768 bl 13

1. Input and Output reference level is 50% point of waveform.
2. All Setup, Hold, and Access timing are the same as the Read Cycle with the addition of above requirements. Write Data appears on output pins after rising

edge of clock.

3. Access time is the larger of tAw or 1SWE + IDR.
4. Access time is the larger of tADI or tSD + tDR.

WRITE CYCLE
1CYC
CLK 'INP%LEANTCH OWZUJE'NATCH
I B I L .
s CXXOOCXXNONN)

- tHCS

\ OUTPUT LATCH
HELD

PREVIOUS INPUT DATA ON
DATAOUT CYCLE DATA ( OUTPUT LATCHES 2768 drw 10
- tDH 1 {DH
55 9



IDT10496LL, IDT100496LL, IDT101496LL
HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

CLOCK INPUT

The clock Input circult has been designed to accomodate both single-ended and differential mode operation. Differential mode
exhibits better common-mode nolise rejection and Is obtalned by driving both true and complement clock lines with a differential driver,
as shown In Figure (a).  Single-ended operation Is achleved as either falling-edge-active or rising-edge-active, as shown In Figures (b)
and (c), respectively. VBBis designed to drive clock Input only and Is not intended to be used for any other purpose.

CLK — CLK CLK —
CLK — CLK ' CLK
REF. VOLTAGE REF. VOLTAGE . r REF. VOLTAGE
Ves GENERATOR Ves GENERATOR Ves GENERATOR
(a) Differential Mode (b) Falling-Edge-Active (c) Rising-Edge-Active
Single-Ended Mode Single-Ended Mode
2768 drw 11

ORDERING INFORMATION

IDT XXX X XX X X
Device Type  Architecture = Speed  Package Process/
Temp. Range

Blank Commercial

| C Sidebraze DIP
by Small-outline J-bend
{ :g Speed in Nanoseoénds
I LL Latched Inputs, Latched Outputs
10s06 64K (16K x 4-bit BICMOS ECL-10K
Self-Timed Static RAM
100496 64K (16K x 4-bit) BICMOS ECL-100K
- Self-Timed Static RAM
jo1496 64K (16K x 4-bit) BiCMOS ECL-101K
Self-Timed Static RAM
2768 drw 12
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. PRELIMINARY

SELF-TIMED BiCMOS ECL IDT10496RL

STATIC RAM IDT100496RL

Drvies Tockabiogy, Inc. 64K (16K x 4-BIT) STRAM IDT101496RL

FEATURES:

 16,384-words x 4-bit organization

« Self-Timed, with registers on inputs and latches on
outputs

« Balanced Read/Write cycle time: 10/12/15 ns

= Access time: 10/12/15 ns (max.)

« Fully compatible with ECL logic levels

« Through-hole DIP and surface-mount packages

DESCRIPTION:

The IDT10496RL, IDT100496RL and IDT101496RL are
65,536-bit high-speed BICEMOS™ ECL static random ac-
cess memories organized as 16K x 4, with inputs and outputs
fully compatible with ECL levels. Clocked registers on inputs

and latches on outputs, and the self-timed write operation,
provide enhanced system performance over conventional
RAMSs, providing easier design and improved system level
cycle times.

Inputs are captured by the leading edge of an extemally
supplied differential clock. The small input valid window re-
quired means more marginfor system skews. Logic-to-memory
propagation delay is included in device cycle time calculation,
allowing this device to deliver better system performance than
asynchronous SRAMs and glue logic.

Write timing is controlled internally based on the clock.
Wirite Enable has no special requirements. The device allows
balanced read and write cycle times, and reads and writes can
be inserted in any order.

FUNCTIONAL BLOCK DIAGRAM

Ao T R . .
E
[ [ ] [ ]
° ? . DECODER | o 85,536-BIT Vee
! MEMORY ARRAY - Vee
[ ] T [ ] [ ]
ol E o . REF. VOLTAGE
ol R R R GENERATOR | Ves
A1z —]
17 [o 0o 0 0 @
R
Do — E -
L
o — ¢ SENSE AMPS %— — A
o — ! - AND READ/WRITE A T
? — CONTROL E c
o T — |} ¢c
R WRITE-PULSE *
GENERATOR MUX T
f o]
B
WE —| r AB T
] B |
= _]| E L] DP A
cs p T L
c
b ;'L * 2771 drw 01
CLK = HOLD/GPEN
CLK
BICEMOS s a of Davice Ti gy, Inc.
COMMERCIAL TEMPERATURE RANGE AUGUST 1990
© 1990 Integrated Device Technology, Inc. 5.6 DSC-8007/1
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IDT10496RL, IDT100496RL, IDT101496RL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION
ts O+ ~ow ] WE
Do 2 31 [ Ves
D1 s 30 [ CLK
D2 ] 20 [ CLK
Ds (s 28 [ NC
Qo E 6 27 [1 NC
Q1 7 26 ] A13
Vee [} s 25 A2
Vee [ o 24 [ VEE
Q2 [ 10 2311 An
Qi O n 221 A1
Ao [ 12 2171 Ag
:; g e 21 As 400-Mil-Wide 300-Mil-Wide
L 14 Y CERAMIC PACKAGE PLASTIC SOJ PACKAGE
A3 ] 1s 18% As c32 Y32
A4 [] 18 17 A5 27710w02
TOP VIEW
PIN DESCRIPTION LOGIC SYMBOL
Symbol Pin Name
Ao through A13 Address Inputs I
Do through D3 Data Inputs Do Dt D2 D3
Qo through Q3 Data Outputs ] 2‘1’
WE Wiite Enable Input A
cs Chip Select Input (Internal pull down) q 23
CLK, CLK Differential Clock Inputs — A;
Ves Reference Voltage Output (=1.32V) —1As Qof—
VEE More Negative Supply Voltage : ::; g; :
Vce Less Negative Supply Voltage —{ Ag Qa}—
NC No Connect - not internally bonded —JAw
27711101 —JAn
—1 A2
1) —1Ai13
AC OPERATING RANGES o
vo VEE Temperature CLK CLK WE CS
10K ] 5.2V 5% 0 TO 75°C, air flow exceeding 2 mVsec I P99
100K| -4.5V 5% 0 TO 85°C, air flow exceeding 2 m/sec. 16Kx4
101K| -4.75V to -5.46V| 0 TO 75°C, air flow exceeding 2 mvsec STRAM 2771 6w 05
NOTE: 2764 bl 02
1. Referenced to Vcc
CAPACITANCE (TA=+25°C, 1=1.0MHz) TRUTH TABLE(")
DIP SoJ CS WE | CLK Dataout{(? Function
Symbol | Parameter Typ. | Max. | Typ. |Max. | Unlt H X 1 L Desslected
GiNCLK | Input 6 - 3 - pF L H 2 RAM Data Read
Sapacitance L | L | t | WRITEData | Write [
NOTES: 27730104
CiN Input 4 - 3 = | PF | 1. H=High, L-Low, X=Don't Care
Capacitance 2, DATAour initiated by falling edge of CLK.
except CLK/CLK
Cout Output 6 - 3 - pF
Capacitance
27731103
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IDT10496RL, IDT100496RL, IDT101496RL
HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ECL-10K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM [ Terminal Voltage +0.5t0 -7.0 v
With Respect to GND

TA Operating Temperature 0to +75 °C

TBIAS Temperature Under Bias -55t0 +125 | °C

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

PT Power Dissipation 2.0 w

lout DC Output Current -50 mA
(Output High)

NOTE: 27711105

-

. Stresses greater than those listed under ABSOLUTE MAXIMUM

RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conaitions above those indicated in the operational sections of this

specificationis notimplied. Ex

sure to absolute maximum rating conditions

for extended periods may affect reliability.

ECL-10K DC ELECTRICAL CHARACTERISTICS

(VEE = -5.2V, RL=50Q to -2.0V, TA =0 to +75°C for DIP, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min.(B) | Typ{"V [ Max.(A)| Unit TA
VoH Output HIGH Voltage VIN=VIHAOr ViLB -1000 -840 mV 0°C
-960 -885 -810 25°C
-900 -720 75°C
VoL Output LOW Voitage VIN=VIHAor ViLB -1870 -1665 mV 0°C
) -1850 - -1650 | 25°C
-1830 -1625 75°C
VoHc Output Threshold HIGH Voltage VIN=VIHBoOr VitA -1020 mV 0°C
-980 - - 25°C
-920 75°C
Voie Output Threshold LOW Voltage VIN=VHBOr Vita -1645 myv 0°C
- - -1630 25°C
-1605 75°C
VIH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs(® -1105 - -810 25°C
-1045 -720 75°C
viL Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mV 0°C
Low for All Inputs(® -1850 - -1475 25°C
-1830 -1450 75°C
IH Input HIGH Current VIN=VIHA |C8 - - 220 RA -
Others - - 110 pA -
It Input LOW Current ViIN=ViB Cs 0.5 - 170 pA -
Others -50 - 90 pA -
lEE Supply Current All Inputs and Outputs -260 -200 - mA -
Open(@
NOTES: 7wl
1. Typical parameters are specified at VEE =-5.2V, TA = +25°C and maximum loading.
2. Except CLK and CLK, one of which i; tied low and one is tied high.
5.6 3



IDT10496RL, IDT100496RL, IDT101496RL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-100K ABSOLUTE MAXIMUM RATINGS"
Symbol Rating Value Unkt
VTERM | Terminal Voltage +0.5t0 -7.0 v
With Respect to GND
TA Operating Temperature 0to +85 °C
TBIAS Temperature Under Bias -55t0 +125 | °C
TstGa Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55to +125
PT Power Dissipation 2.0 w
lour DC Output Current -50 mA
(Output High)
NOTE: 2771 bl 07

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q to -2.0V, TA =0 to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ.) Max. (A) Unkt
VoH Output HIGH Voltage VIN=VIHAor ViLB -1025 -955 -880 mV
Vor Output LOW Voltage VIN=VHAOr ViB -1810 -1715 -1620 mV
VoHe Output Threshold HIGH Voltage VIN=VHBOr Vita -1035 - - mV
Voic Output Threshold LOW Voltage VIN=VHBoOr Vi -~ - -1610 mV
VIH Input HIGH Voltage Guaranteed [nput Voltage -1165 - -880 mV

High for All Inputs(®
viL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
: Low for All Inputs(@
(] Input HIGH Current . VIN=VIHA |CS - - 220 RA
Others - - 110
s Input LOW Current VIN=ViB |CS 0.5 - 170 pA
Others -50 - 90
IEE Supply Current All Inputs and Outputs -240 -180 - mA
Opent@ .
NOTES: ) 27711108

1. Typical parameters are specified at VEE = -4.5V, TA = +25°C and maximum loading.
2. Except CLK and CLK, one of which is tied low and one is tied high.
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IDT10496RL, IDT100496RL, IDT101496RL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-101K ABSOLUTE MAXIMUM RATINGS("
Symbol . Rating Value Unkt
VTeERM | Terminal Voltage +0.5t0 -7.0 \
With Respect to GND
TA Operating Temperature 0to +75 °C
Teias Temperature Under Bias -55t0 +125 | °C
Ts1G Storage Ceramic -65t0 +150 | °C
Temperature Plastic -5510 +125
PT Power Dissipation 2.0 w
lout DC Output Current -50 mA
(Output High)
NOTE: . 771 Hl 09

1. Stresses greaterthanthose listedunder ABSOLUTE MAXIMUM RATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicatedin the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q t0 -2.0V, TA = 0to +75°C for DIP, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ{" Max. (A) Unit
VOH Output HIGH Voltage | VN=ViHAOr VILB -1025 -955 -880- mV
Vou Output LOW Voltage ViN=VIHAOr ViLB -1810 -1715 -1620 mV
VoHe QOutput Threshold HIGH Voltage VIN=ViHBOor VILA -1035 - - mV
Voic Output Threshold LOW Voltage VIN=ViHB Or VILA - - -1610 mV
ViH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs(®
viL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs(®
IH Input HIGH Current . VN=VHA |CS - - 220
Others - - 110
I Input LOW Current VN=Vie |CS 0.5 - 170 pA
Others -50 - 90
IeEe Supply Current All Inputs and Outputs -260 -200 - mA
. open(Z)
NOTES: ~ annito

1. Typical parameters are specified at VEE =-5.2V, TA = +25°C and maximum loading.
2. Except CLK and CLK, one of which is tied low and one is tied high.
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IDT1C496RL, IDT100496RL, IDT101496RL
HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION
Ve (GND)

i

DATAouT

I

50Q

AC TEST INPUT PULSE
RV — L soo
. j&/_
tR tF

tR=tF = 2.0ns typ.

Note: All timing measurements are
referenced to 50% input levels.

0.01pF VEE 2.0V ~ 2771 6w 07
I_ *Includes probe and
- jig capacitance
2771 drw 08
RISE/FALL TIME

Symbol Parameter Test Condition Min. Typ. Max. Unit

tR Output Rise Time - - 2 - ns

tF Output Fall Time - - 2 - ns
2771 1l 11

FUNCTIONAL DESCRIPTION

The IDT10496RL, IDT100496RL and IDT101496RL Self-
Timed BiCMOS ECL static RAMs (STRAM) provide high
speed with low power dissipation typical of BICMOS ECL.
On-chip logic additionally helps improve systemperformance.
The ECL-101K meets electrical specifications that combine
the ECL-100K temperature and voltage compensated output
levels with the high-speed of ECL-10K VEE compatibility
(-5.2V).

As canbe seen in the Functional Block Diagram on the title
page, this device contains clocked input registers to sample
and hold addresses, inputdata, and control status. Inputs are
sampled on the rising edge of the clock (CLK) input (falling
edge of CLK). Inthe case of awrite cycle, the memory cell is
written during the clock-high time, and write data conductedto

FUNCTIONAL DESCRIPTION TIMING EXAMPLE

[*—tcye
CLK \ A \
READ DESELECT WRITE READ
T5
ADDR

DATAN IQIQI*

>.<

the outputs. Output data flows out the output latch and is held
into the next cycle.

READ TIMING

In atypical read cycle, the read address is captured by the
rising edge of clock, as at @ below. Then, when clock goes
low, the read dataforthe read address clocked in at @ is gated
through the output latch to the output pins. There is a short
delay from falling clock to output ready, called tDR (see Read
Cycle Timing). If the clock-high time (twH) is shorter than the
inherent access-time of the cell, output is guaranteed valid
after the specified tacc. But if twH is longer than the cell
access-time, output data will be valid tDR after clock goes low.
Thus, the time it takes from clock-to-output for any given

N\ N N A W N W N W

WRITE WRITE READ READ

we XORRY | EREXOEARENAR AROARERY R, ARRe ARy oy e

XX

o TTHHIERY

[1] (2] [>) 0 [5] [6] [
READ DATA DESELECT WRITE DATA READ DATA WRITE DATA WRITE DATA READ DATA

[*——tAcC—™"

2771dw 08
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IDT10496RL., IDT100496RL, IDT101496RL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

address (the latency, or tAcc) is
tAcc = tAccC or (tWH + tDR),
whichever is larger.
The output latch takes some time to change state for the
nextcycle, butthistime is very short. Therefore, data holdtime
from clock low (tDH) is specified as zero minimum hold time.

DESELECT TIMING

Because the outputs are latched, they will continue to drive
the output pins until a disable state is clocked through the
device. The deselected state is achieved by de-asserting chip
select (CS high) at rising edge of clock. This case occurs at
O below. Outputsthen attain the disable state (low) tAcc later.
Status of other inputs do not effect the disabling of the device
when chip select is de-asserted with the proper relation to
clock.

WRITE TIMING

Write cycles are identical to read cycles, except that write
enable and write data need also be supplied, with the appro-
priate setup and hold timing. The device has on-chip timing -
that handles all aspects of writing data into the addressed
RAM cellwithout the need for extemnal write-pulse generation.
The timing logic uses the clock-high time as the write pulse,
and thus determines the minimum clock-high time, twH.

In addition to writing to the RAM cell, the write data is fed
to the output register by a multiplexer, so that write data is
available on the output pins in the appropriate time slot (i.e.
aftertwH +tDR). This function is sometimes called “Transpar-
ent Write,” and is useful for write-through cache applications.
Thus the input data sampled at @ is available on the output at
the end of the cycle.

There are no restrictions on the order of read cycles and
write cycles.
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IDT10496RL, IDT100496RL, IDT101496RL
HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10496RL10 10496RL12 10496RL15
100496RL10 100496RL12 100496RL15
. Test 101496RL10 101496 RL12 101496RL15
Symbol Parameter(!) Condition [ Min. | Max. [ Min. | Max. [ Min. [ Max. | untt
Read Cycle
teyc Cycle Time - 10 - 12 - 15 - ns
tacc? Access Time from Clock High - - 10 - 12 - 15 ns
WL Clock Low Pulse Width - 5 - 5 - 6 - ns
tWH Clock High Pulse Width - 5 - 5 - 6 - ns
tscs Setup Time for Chip Select - 1 - 1 - 1 - ns
tsA Setup Time for Address - 1 - 1 - 1 - ns
tHCS Hold Time for Chip Select - 2 - 2.5 - 25 - ns
tHA Hold Time for Address - 2 - 25 - 25 - ns
tOH Data Hold from Clock Low - 2 - 2 - 2 - ns
tDR Data Ready from Clock Low . - 0 5 0 5 0 5 ns
NOTES: 27711l 11
1. Input and Output reference level is 50% point of waveform.
2. Access time is the larger of tacc or twH + tDR.
READ CYCLE TIMING DIAGRAM
< tcye >
CLK ‘ \ OUTPUT LATCH ‘ OUTPUT LATCH \
/ OPEN HELD \ /
[————tWH T ———— W —
= AXKRRY A
tsC et
-»{ tHCS
VVVWYWWWWWVY Y\WWWAWIWWWWW V
ADDR XAXUXANAD - ’A’A‘A’A’A‘A’A’A A’A‘A‘A’A’A’A‘A’A’A‘- X
tsA
-= tHA
DATAour (
— tDH —a iDH
[ torR— ™ 2771 drw 09

———— WNCC————————
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IDT10496RL, IDT100496RL, IDT101496RL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10496RL10 10496RL12 10496RL15
100496RL10 100496RL12 100496RL15
Test 101496RL10 101496RL12 101496RL15
Symbol Parameter!) Condition | Min. | Max. | Min. | Max. [ Min. [ Max. | unit
Write Cycle(?
1SWE Setup Time for Write Enable - 1 - 1 - 1 - ns
tsD Setup Time for Data In - 1 - 1 - 1 - ns
tHWE Hold Time for Write Enable - 2 - 25 - 25 - ns
tHD Hold Time for Data In - 2 - 25 - 25 - ns
NOTES: 2l 12

1. Input and Output reference level is 50% point of waveform.
2. All Setup, Hold, and Access timing are the same as the Read Cycle with the addition of above requirements. Write Dataappears on output pins after falling

edge of clock.

WRITE CYCLE TIMING DIAGRAM

WCYC
CLK ‘ Q ourrg.:;rE hm'cn ‘ OUTP:;LIE)”CH \ f
‘—MH—_'."—_ tWL —e—]
= &
55 s
ADDR XOOOOOCRRX_ XXCCOXXOCUNNCHN_ XX
T
DATA XXCOUROO0_ XOOOCXXOCONOA0NN_ XX
M
w YX0 X
tSWE *( L‘t—nws "_
- ¥
DATAcur ( '
—] tDH —] tDH
. DR —>] 2771 drw 10
- tacc
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IDT10496RL, IDT100496RL, IDT101496RL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

CLOCK INPUT

The clock Input circuit has been desig

d to

date both single-ended and differential mode operation. Differential mode

exhibits better common-mode nolse rejectl

ool

and Is

and (c), respectively. VBBIs desig

CLK ——

CLK —

REF. VOLTAGE
GENERATOR

Ves

(a) Differential Mode

CLK
CLK

d by driving both true and complement clock lines with a differential driver,
as shown In Figure (a). Single-ended operation is achieved as elther falling-edge-active or rising-edge-active, as shown In Figures (b)
d to drive clock Input only and Is not intended to be used for any other purpose.

Ves

(b) Falling-Edge-Active

REF. VOLTAGE
GENERATOR

Single-Ended Mode

CLK— )
CLK l—‘

(c) Rising-Edge-Active
Single-Ended Mode

REF. VOLTAGE
GENERATOR

Ves

ORDERING INFORMATION
IDT XXX X XX X X
Device Type  Architecture  Speed  Package Process/
Temp. Range

27171 0w 11

Blank Commercial
| C Sidebraze DIP
Iy Small-outline J-bend
10
12 Speed in Nanoseconds
15
| .
—] RL Registered Inputs, Latched Outputs
jo4gs  B4K (16K x 4-bits) BICMOS ECL-10K
Self-Timed Static RAM
100496 64K (16K x 4-bits) BICMOS ECL-100K
Self-Timed Static RAM
101496 64K (16K x 4-bits) BICMOS ECL-101K
Self-Timed Static RAM
2771 drw 12
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Integrated Device Technology, Inc.

HIGH-SPEED BiCMOS ECL
STATIC RAM 64K (16K x 4-BIT)
with SYNCHRONOUS WRITE

ADVANCE
INFORMATION
IDT10497
IDT100497
IDT101497

FEATURES:

» 16,384-words x 4-bit organization

Address access time: 12/15 ns

Read Data output latch for extended hold time
Short Write Cycle input data and address valid time
Pin compatible with standard 16K x 4
Through-hole DIP and surface-mount packages

DESCRIPTION:

The IDT10497,IDT100497 and IDT101497 are 65,536-bit
high-speed BICEMOS™ ECL static random access memo-
ries organized as 16K x 4, with inputs and outputs fully
compatible with ECL levels. Internal registers on inputs

provide enhanced Write Cycle performance over conven-
tional RAMs, while output read data latch allows longer output
data hold time providing easier design and improved system
level cycle times.

Inthe read mode, this device is pinout and timing compat-
ible with the standard asynchronous SRAMs (IDT10494), yet
the addition of an output latch with separate enable control
allow output data to be captured and held long into the next
cycle. This minimizes noise on the data bus and provides
better set-up time margin for the next logic stage in pipelined
applications.

in the write mode, the device adds an invisible pipeline
stage in the write address and data paths, allowing very short
set-up and hold times for these inputs and less stringent
requirements for the write pulse input.

FUNCTIONAL BLOCK DIAGRAM

T
ADDRESS|, =
COMPAR!
Ao —1
A L] L]
- L[]
his . . 65,536-BIT Ve
l:lZL)J(T . DECODER . MEMORY ARRAY - Vee
B L] [ ]
R ] .
E AT
G
] | o o o o @ '
s ||
Do T SENSE AMPS M L Qo
D1 E AND READWRITE. |1 A A Q
D2 R CONTROL - T @
c
Ds ' * ] outpuT H @
MUX *
b * e
B HOLD/OPEN
WE
.C§
OLE
2774 dw 01
BICEMOS is a trademark of Integrated Device Technology, Inc.
COMMERCIAL TEMPERATURE RANGE AUGUST 1990
© 1990 Integrated Device Technology, Inc. 57 DSC-8005/1
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IDT10497, IDT100497, IDT101497

HIGH SPEED BICMOS ECL STATIC RAM 54K (16K x 4-BIT) with SYNCHRONOUS WRITE

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION
Do ] 1 ~ whes
D1[]2 270 WE
D23 26 1 OLE
D3 []4 251 A3
Qo Os 247 A2
Qi Os 23B A1
Vee O 7 221 Ao
Vee [ 8 21 E VEE
Qo9 20 Ag -
Qa [0 1917 As ‘
Ao O] 1 181 A7 2774 dew 04
A1 [ 12 170 As
A2 5 13 161 As 400-Mil-Wide 300-Mil-Wide
A3 [ 14 157 A4 CERAMIC PACKAGE PLASTIC SOJ PACKAGE
2774 drw 02 032 732
TOP VIEW
PIN DESCRIPTIONS LOGIC SYMBOL
Symbol Pin Name l g | Dla
Ao through A13 Address Inputs A Do Dr D2
Do through D3 Data Inputs ] A?
Qo through Q3 Data Outputs —{ A2
WE Write Enable Input ] ﬁi
Cs Chip Select Input (Internal pull down) —As
OLE Output Latch Enable ] :: 8:’ [
VEE More Negative Supply Voltage —{As Q2 b—
Vcec Less Negative Supply Voltage —'4 290 Qaf—
— A1
2774 1l 01 _‘
A1
—]A12
- A3
CS WE OLE :
AC OPERATING RANGES" oo e
Vo VEE Temperature 6K
10K | -5.2V £5% 0 TO 75°C, air flow exceeding 2 n/sec 1SR Axn:
100K| -4.5V 5% 0 TO 85°C, air flow exceeding 2 m/sec
101K| -4.75V to -5.46V | 0 TO 75°C, air flow exceeding 2 m/sec
OTE: 2773 B 02
1. Referenced to Vcc
CAPACITANCE (TA=+25°C, i=1.0MHz) TRUTH TABLE(")
DIP s0J €S | WE | OLE Dataout(® Function
Symbol Parameter Typ. [Max. | Typ. |Max. | Unit H X X L Deselected
CiN Input 4 - 3 - pF L H L RAM Data | Read
Capacitance L H H RAM Data | Output Held
Cout | Output 6 - 3 - pF -
Capacitance - L L X L Write
2774awica  NOTES: 2rrami o4

1. H=High, L=Low, X=Don't Care
2. DATAouT initiated by falling edge of OLE.

5.7 2



IDT10497, IDT100497, IDT101497

HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE
ECL-10K ABSOLUTE MAXIMUM RATINGS(")
Symbol Rating Value Unit
VTERM | Terminal Voltage +0.5t0 -7.0 \
With Respect to GND
TA Operating Temperature Oto +75 °C
TBIAS Temperature Under Bias -55t0 +125 °C
TsTG Storage Ceramic -65t0 +150 | °C
Temperature Plastic -5510 +125
PT Power Dissipation 2.0 w
lout DC Output Current -50 mA
(Output High)
NOTE: 277411 05

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q to -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter i Test Conditions Min.(B) | Typ." | Max.(A) | Unit TA
VoH Output HIGH Voltage VIN=VIHAOr ViLB -1000 -840 mV 0°C
-960 -885 -810 25°C
-900 =720 75°C
VoL Output LOW Voltage VIN=VIHAOr VILB -1870 -1665 mV 0°C
’ ) -1850 - -1650 25°C
-1830 -1625 75°C
VoHc Output-Threshold HIGH Voltage VIN=VIHBoOr VILA -1020 mV 0°C
-980 - - 25°C
-920 ) 75°C
VoLc Output Threshold LOW Voltage VIN=VIHBOr ViLA -1645 mV 0°C
- - -1630 25°C
. -1605 75°C
VH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 | mV 0°C
High for All Inputs -1105 - -810 25°C
. -1045 <720 75°C
Vi Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mV °°°C
: : -Low for All Inputs -1850 - --1475 25°C
, -1830 -1450 75°C
IH Input HIGH Current VIN=VIHA |CS - - 220 RA -
Others - - 110 pA -
I Input LOW Current VN=Vis |[|CS 05 - 170 RA -
Others -50 - 90 HA -
IEE Supply Current All Inputs and Outputs Open -260 -200 - mA -
NOTES: 2774 1l 06

1. Typical parameters are specified at VEE = -5.2V, TA = +25°C and maximum loading.
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IDT10497, IDT100497, IDT101497
HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE

ECL-100K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.510:7.0 v
With Respect to GND

TA Operating Temperature Oto + 85 °C

TBIAS Temperature Under Bias -55t0+125 | °C

Ts1G Storage Ceramic -65t0 +150 °C
Temperature

PT Power Dissipation 1.0 w

lout DC Output Current (Output -50 mA
High)

NOTE: 774 B10

-

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

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = 4.5V, RL=50Q to -2.0V, TA =0 to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) TypV Max. (A) Unit
VoH Output HIGH Voltage ViN=VIHAor VitB -1025 -955 -880 mV
Vor Output LOW Voltage ViN=VIHAor VILB -1810 -1715 -1620 mV
Vohc Output Threshold HIGH Voltage ViN=VIHBOr Vita -1035 - - mV
voLc Output Threshold LOW Voltage VIN=VIHBOr VIita - - -1610 mV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 . mV

High for All Inputs
viL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
} Low for All Inputs
IH Input HIGH Current ViN=VHA |CS - - 220 pA
Others - . - 110
1L Input LOW Current ViN=Vis |[CS 0.5 - 170 pA
Others -50 - 90
IEE Supply Current All Inputs and Outputs Open -240 -180 - mA
NOTE: 2774 i 08

1. Typical parameters are specified at VEE = -4.5V, Ta = +25°C and maximum loading.
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IDT10497, IDT100497, IDT101487
HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE

ECL-101K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.5t0 -7.0 v
With Respect to GND

TA Operating Temperature 0to +75 °C

TBIAS Temperature Under Bias -65t0 4125 | °C

Ts1G Storage Ceramic -65t0 +150 °C
Temperature Plastic 5510 +125

PT Power Dissipation 2.0 w

lout DC Qutput Current -50 mA
(Output High)

NOTE: Zr7awlod

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

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q 10 -2.0V, TA = 0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Condition Min. (B) TyptV Max. (A) Unit
VOH Output HIGH Voltage ViN=VIHAor ViLB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHAor VB -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage ViN=ViHBor VILA -1035 - ) - mV
VoLe Output Threshold LOW Voltage ViIN=VHBor VILA - - -1610 mV
VH Input HIGH Voltage Guaranteed Input Voltage -1165 - ' -880 mV

High for All Inputs
Vi Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
1H Input HIGH Current VIN=VHA |CS - - 220 RA
Others - - 110
[ Input LOW Current ViN=ViIB |CS 0.5 - 170 pA
Others -50 - 90
[33 Supply Current All Inputs and Outputs Open -260 -200 - mA
NOTE: 2774 B 10

1. Typical parameters are specified at VEe = -5.2V, TA = +25°C and maximum loading.
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IDT10497, IDT100497, IDT101497

HIGH SPEED BiCMOS ECL STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION
Vee (GND)

i

DATAouT

1

50Q 30pF*

AC TEST INPUT PULSE
~0.9V -----memnnee- - \_ 80%
A7V j‘%
tR tF

tR = tF = 2.0ns typ.

Note: All timing measurements are
referenced to 50% input levels.

0.01uF VeE 20V~
j_: *Includes probe and 2774 drw 07
- Jig capacitance
2774 drw 06
RISE/FALL TIME ,
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT

R Output Rise Time - — 2 - ns

i Qutput Fall Time - - 2 — ns
2774 Bl 11

FUNCTIONAL DESCRIPTION
The IDT10497.1DT100497, and IDT101497 BiCMOS ECL

static RAMs (SRAM) with SYNCHRONOUS WRITE provide
high speed with low power dissipation typical of BICMOS
ECL. On-chip logic additionally heips improve system per-
formance, yet the device is pinout-compatible with asynchro-
nous equivalents (i.e... IDT10494, IDT100494,and IDT101494
respectively). The ECL-101K meets electrical specifications
that combine the ECL-100K temperature and voltage com-
pensated output levels with the high-speed of ECL-10K VEE
compatibility (-5.2V).

FUNCTIONAL DESCRIPTION TIMING EXAMPLE

Ascanbe seen inthe Functional Block Diagramon the title
page, this device contains clocked input registers to sample
and hold addresses and input data, during a write cycle only.
Inputs are sampled on the rising edge of the Write Enable
(WE). The  write cycle is pipelined: the memory cell is written
during the WE-low time in the next cycle.

Read cycles are not pipelined and operate identically to an
asynchronous device, except that an output latch is provnded
to capture and hold Read data.

DESELECT WRITE READ

Y OO, ‘

WRITE

N__/

WRITE READ READ

_o XX e [X e

o e o Y o Y

oaran SR XXKOXNRXKXXNON K

—={ tRCS

DATAoOUT
(3LE Disabled)

X XA XX
—e| tws

esees

—={ toH

DATA DATA

o TR
DATA, DESELECT

[ S S

(o)

9 (&)
DATA DATA

2774 drw 08
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10710497, IDT100497, IDT101497

HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE

READ TIMING

The read timing on the device is asynchronous. Dataout
is held low until the device is selected by Chip Select (CS).
Then Address (ADDR) settles and data appears on the output
after time tAA, as at @ below.

DataourT is held for a short time (toH) after the address
begins to change for the next access, as can be seen at @ —
allowing addresses to beginto change early for the next cycle
— then ambiguous data is on the bus until a new time tAA.

To avoidthis noise on the bus and provide for longer output
hold time, this device includes an output Read data latch
which allows Read data to flow out while Output Latch Enable
(OLE) is low, and then hold when OLE is high. Thus in the
example below Read data at @ is held until Read dataat @ is
ready for output.

Note that DataouT is disabled (held low) by CS high or WE
low, regardless of the state of the Output Latch.

DESELECT TIMING

Deselect timing is identical to a standard asynchronous
device. This case occurs at @ below. Outputs attain the
disable state (low) tRcs later Chip Select (CS) is taken to a
high logic state. Status of other inputs do not effect the
disabling of the device when chip select is de-asserted.

WRITE TIMING :

Wirite cycles pipelined to allow easier design and higher
systemperformance. The write pulse created onthe WE input
is used as a strobe to clock in the Write Address and Datainto
aregister. This address and data are held in the register until
the next write cycle, when they are used to write into the
memory array through the Input Multiplexor.

Note the very short valid window required for Write Address
and Data inputs. This is because these signals are captured
by the input register. This means that input data may arrive
late inthe cycle, as at @ below, ordata and address may arrive
late, as at @ below. -

Dataour is disabled during the Write Cycle. If CS is held
low (active) and addresses remain unchanged, the Dataout
pins will output the written data after “Write Recovery Time”
(twn), as for a standard asynchronous device.

There is a special case when a Read cycle follows directly
aWrite Cycleto the same address. The memory array has not
yet been updated with the Write data — it is still in the input
register. This case is handled by including an address
comparator and Output Multiplexor on the device: if the
address being presented on the input pins is the same as the
address stored in the input register, the data presented to the
output pins is also from the input register.

COMMERCIAL TEMPERATURE RANGE



IDT10497, IDT100497, IDT101497

HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10497512 10497S15
100497512 100497515
Test 101497512 101497515
Symbol Parameter(") Condition Min. l Max. Min. Max. Unlt

Read Cycle
taa(@ Address Access Time - - ns
tacs Chip Select Access Time - - ns
tRCs Chip Select Recovery Time - - ns
toH Data Hold from Address Change - 3 ns
toLeL - | Latch Enable Low Pulse Width - 5 ns
taHO Address Valid to OLE High - 14 ns
toH Data Hold from Clock Low - (o] ns
tor Data Ready from Clock Low - 0 ns |
NOTES: ez

1. Input and Output reference level is 50% point of waveform.

2. Read Datais valid at taa or taHO - toLEL + DR, whichever is larger; that is, Read Data is valid at the access time unless Output Latch Enable is high, and

then access is toR after OLE goes low.

READ CYCLE GATED BY CHIP SELECT

CSs

tAcs RCS'

DATAout

READ CYCLE GATED BY ADDRESS

Y Y

VLY VY
DATAouT l A‘A A.A’A’A.A‘A’A‘A‘A’A‘A’A‘A’A‘A‘A’A A‘A‘A‘A‘A‘A‘A‘A’A’AA
|
OUTPUT LATCH TIMING
oLlE \
tAHO
- tOLEL »
DATAouUT
. tDH 2774 drw 09
4—1{DR
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IDT10497, IDT100497, IDT101497
HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10497S12 10497515
100497512 100497S15
Tost 101497512 101497S15
Symbol Parameteri!) Conditlon Min. I Max. Min. [ Max. Unit
Wrlte Cycle
tw Write Pulse Width - - ns
twscs Setup Time for Chip Select - - ns
twsA Setup Time for Address - - ns
twsD Setup Time for Data In - - ns
tWHCs Hold Time for Chip Select - - ns
tWHA Hold Time for Address - - ns
twHD Hold Time for Data In - - ns
tws Write Disable Time - ns
tWR Write Recovery Time - - 5 - 5 ns
NOTE: 2774 b1 13

1. Input and Output reference level is 50% point of waveform.

WRITE CYCLE TIMING DIAGRAM

[

oaman_OGUOCOCO00X

L“ twscs —*1 twHcs

DATAouT

AKX XXX

2774 6w 10
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IDT10497, IDT100497, IDT101497
HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION
DT XXX X XX X X
Device Type  Architecture  Speed  Package Process/
Temp. Range
Blank Commercial
| C Sidebraze DIP
Iy Small-outline J-bend
{ 12 Speed in Nanoseconds
{ S Standard (Write Logic, Read Latch)
10497 64K (16K x 4-bits) BICMOS ECL-10K
Static RAM with Synchronous Write
100497 64K (16K x 4-bits) BICMOS ECL-100K
Static RAM with Synchronous Write
101497 64K (16K x 4-bits) BICMOS ECL-101K
Static RAM with Synchronous Write
2774 6w 11
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Integrated Device Technology, Inc.

HIGH-SPEED BiCMOS ECL
STATIC RAM 64K (16K x 4-BIT)
with CONDITIONAL WRITE

ADVANCE
INFORMATION
IDT10498
IDT100498
.IDT101498

FEATURES:

16,384-words x 4-bit organization

Address access time: 12/15ns

Read Data output latch for extended hold time
Short Write Cycle input data and address valid time
Write Cycle may be terminated very late in the cycle
Pin compatible with standard 16K x 4

Through-hole DIP and surface-mount packages

DESCRIPTION:

The IDT10498, IDT100498 and 1DT101498 are 65,536-bit
high-speed BICEMOS™ ECL static random access memo-
ries organized as 16K x 4, with inputs and outputs fully
compatible with ECL levels. Internal registers on inputs

provide enhanced Write Cycle performance over conven-
tional RAMs, while output read data latch allows longer output
data hold time providing easier design and improved system
level cycle times.

Inthe read mode, this device is pinout and timing compat-
ible with the standard asynchronous SRAMs (IDT10494), yet
the addition of an output latch with separate enable control
allow outﬁut data to be captured and held long into the next
cycle. This minimizes noise on the data bus and provides
better set-up time margin for the next logic stage in pipelined
applications.

In the write mode, the device adds an invisible pipeline
stage in the write address and data paths, allowing very short
set-up and hold times for these inputs and less stringent
requirements for the write pulse input. Addilionallg, the
address and data paths to the input register are gated by the
Conditional Write Muttiplexor, which allows termination of a
Write cycle late in the cycle.

FUNCTIONAL BLOCK DIAGRAM

Ao . . N .
A b ' -
13 N . |
. . 65,536-BIT e
lrm;r o | pecooen | * MEMORY ARRAY vee
A — B 3 L
] Boom) 12 . -
. E
WRITE G A
> 1 mux ] ORI
*
: R i | A5 > Qo
- 8 SENSE AMPS L b
] T AND READWRITE ] A AfEe— @
o m Y — R CONTROL - thHe— o
e T | oureur [
|| MUX *
%
B HOLD/GPEN
WE
cs ‘———'_'D° I >
2777 drw 01
OLE
BICEMOS s a of Integ d Device Te Inc.
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IDT10498, IDT100498, IDT101498 HIGH SPEED BICMOS
ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION
Do ~ 28 a CS
D12 27 (1 WE
D2 ] 3 26 [ OLE
D3 [] 4 25 ] A13
Qo [Os 24 At2
Qi Os 23] A1
Vee [ 7 22 I Ato
Vee [ s 21 ] VEe
Q2 0 e 20 [ As
Q3 [ 10 19 {7 As
Ao [ n 18] A7 2777 drw 04
A1 12 170 Ae
Az ] 13 167 As
A3 [] 14 157 As 400-Mil-Wide 300-Mil-Wide
2777 drw 02 CERAMIC PACKAGE PLASTIC SOJ PACKAGE
TOP VIEW C32 Y32
PIN DESCRIPTIONS LOGIC SYMBOL
Symbol Pin Name
Ao through A13 Address Inputs [!0 | | Dls
Do through D3 Data Inputs Ao D1 D2
Qo through Q3 Data Outputs —Ja:
WE Write Enable Input — A2
[ Chip Select Input (Internal pull down) ] 2::
OLE Output Latch Enable —{As
VEE More Negative Supply Voltage : 25 8? [
Vee Less Negative Supply Voltage —J As Q2 :
2777 1101 —1Ag QG
— A0
— A1
—J A2
AC OPERATING RANGES(" —JA
vo VEE Temperature CSWEOLE 2777 drw 05
10K | -5.2v 15% 0 TO 75°C, air flow exceeding 2 m/sed e Y
100K| -4.5V 5% 0 TO 85°C, air flow exceeding 2 m/sed 16Kx4
101K| -4.75V to -5.46V | 0 TO 75°C, air flow exceeding 2 nvsed SRAM
NOTE: 2777 bl 02
1. Referenced to Vcc
CAPACITANCE (TA=+25°C, =1.0MHz) TRUTH TABLE(")
DIP soJ Cs WE | OLE Data out (2 Function
Symbol | Parameter Typ. |Max. | Typ. |Max. | Unit H X X L Deselected
CiN Input . 4 - 3 - pF L H L RAM Data Read
= Capacitance = L H H RAMData | Output Held
T | Output 6 - 3 - pl N
Capacitance L L X L Write
7770103  NOTES: 277704

1. H=High, L=Low, X=Don't Care _
2. DATAour initiated by falling edge of OLE.
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IDT10498, IDT100498, IDT101498 HIGH SPEED BICMOS
ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE

COMMERCIAL TEMPERATURE RANGE

ECL-10K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit
VTERM | Terminal Voltage +0.51t0-7.0 v
With Respect to GND
TA Operating Temperature 0to +75 °C
TBIAS Temperature Under Bias -55t0 +125 | °C
Ts1G Storage Ceramic -65to +150 | °C
Temperature Plastic -5510 +125
PT Power Dissipation 2.0 w
lour DC Output Current -50 mA
(Output High)
NOTE: 27771105
1. Stresses greater than those listed under ABSOLUTE MAXIMUM

RATINGS may cause permanent dama
rating only and functional operation of

to the device. This is a stress

the

L | OpH ) device at these or any other
conditions above those indicated in the operational sections of this
specificationis notimplied. Exposure to absolute maximum rating conditions

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL =50Q 10 -2.0V, TA = 0to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min.(B) | Typ." ‘| Max. (A) | Unit TA
VoH Output HIGH Voltage VIN=VIHAOr VLB -1000 -840 mV 0°C
-960 -885 -810 25°C
-900 -720. 75°C
VoL Output LOW Voltage VIN=VIHAor ViLB -1870 -1665 mV 0°C
-1850 . -1650 25°C
. -1830 -1625 75°C
Voxe Output Threshold HIGH Voltage VIN=VIHBOr VitA -1020 mvV 0°C
-980 - - 25°C
-920 75°C
Votc Output Threshold LOW Voltage VIN=VIHBor VILA -1645 mV 0°C
' - - -1630 25°C
-1605 75°C
VH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mvV 0°C
High for All Inputs -1105 - -810 25°C
-1045 -720 75°C
Vi Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mV 0°C
Low for All Inputs -1850 - -1475 25°C
-1830 -1450 75°C
IH Input HIGH Current VIN=VIHA |CS - - 220 HA -
Others - - 110 pA -
I Input LOW Current VIN=ViB |[CS 0.5 - 170 pA -
Others -50 - a0 pA -
IEE Supply Current All Inputs and Outputs Open -260 -200 - mA -
NOTE: 2777 0 06
1. Typical parameters are specified at VEE =-5.2V, TA = +25°C and maximum loading.
5.8 3



IDT10498, IDT100498, IDT101498 HIGH SPEED BICMOS
ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE

COMMERCIAL TEMPERATURE RANGE

ECL-100K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.510-7.0 \
With Respect to GND

TA Operating Temperature Oto +85 °C

TBIAS Temperature Under Bias -551t0 +125 | °C

Ts1G Storage Ceramic -651t0 +150 °C
Temperature Plastic 5510 +125

PT Power Dissipation 2.0 w

lout DC Output Current -50 mA
(Output High)

NOTE: 777610

-

. Stresses greater than those listedunder ABSOLUTE MAXIMUM RATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above thoseindicatedin the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q to -2.0V, TA = 0to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ.() Max. (A) Unit
VoH "| Output HIGH Voltage VIN=VIHAOr ViLB -1025 -955 -880 mV
VoL Qutput LOW Voltage VIN=VIiHAOr VILB -1810 -1715 -1620 mV
VoHe Output Threshold HIGH Voltage VIN=VHBoOr VIiLA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VIiHBor VILA - - -1610 mV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
ViL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mv
o Low for All Inputs )
IH Input HIGH Current VIN=VHA |CS - - 220 HA
: Others - - 110
e Input LOW Current ViN=ViB |CS 0.5 - 170 HA
Others -50 - 90
lee Supply Current All Inputs and Outputs Open 240 -180 - mA
NOTE: 27771108

1. Typical parameters are specified at VEE =-4.5V, TA = +25°C and maximum loading.
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1DT10498, IDT100498, IDT101498 HIGH SPEED BICMOS

ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE COMMERCIAL TEMPERATURE RANGE
ECL-101K ABSOLUTE MAXIMUM RATINGS(")
Symbol Rating Value Unit
VTERM | Terminal Voltage +0.510 -7.0 \'
With Respect to GND
TA Operating Temperature 0to +75 °C
TBIAS Temperature Under Bias -55t0 +125 | °C
Ts1G Storage Ceramic -65t0 +150 | °C
Temperature Plastic -5510 +125
PT Power Dissipation 2.0 W
lout DC Output Current -50 mA
{Output High)
NOTE: 2778 bl 09

-

. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specificationis notimplied. Exposure to absolutemaximum ratmgoondmons
for extended periods may affect reliability.

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q to -2.0V, TA = 0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Condition Min. (B) TypM | Max. (A) Unlt
VoH Output HIGH Voltage VIN=VIHAOr ViB -1025 © -955 -880 mV
VoL Output LOW Voltage VIN=VIHAOr ViLB -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage VIN=VIHBOr VILA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VIHBoOr ViLa - - -1610 mV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - . -880 mV

High for All Inputs .
Vi Input LOW Voltage Guaranteed Input Voltage -1810 - : -1475 mVv
Low for All Inputs
] Input HIGH Current VIN=VIHA |TS - - 220
Others - - 110
i Input LOW Current VN=Vue |CS 0.5 - 170 pA
Others -50 - 90
IEE Supply Current All Inputs and Outputs Open -260 -200 - mA
NOTE: 2778 i 10

1. Typical parameters are specified at VEE =-5.2V, TA = +25°C and maximum loading.
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IDT10498, IDT100498, IDT101498 HIGH SPEED BICMOS
ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION
vee (GND)

1

DATAouT

1

500 30pF*

AC TEST INPUT PULSE

80%
20%

R tF

tR = fF = 2.0ns typ.

Note: All timing measurements are
referenced to 50% input levels.

0.01pF VEE 2.0V ~ 2778 dw 07
:L:- *Includes probe and
- jig capacitance
2779 drw 06
RISE/FALL TIME
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT

R Output Rise Time — — 2 — ns

tF Output Fall Time — - 2 - ns
277911 11

FUNCTIONAL DESCRIPTION

The IDT10498, IDT100498, and IDT101498 BiCMOS ECL
static RAMs (SRAM) with CONDITIONAL WRITE provide
high speed with low power dissipation typical of BICMOS
ECL. On-chip logic additionally helps improve system per-
formance, yet the device is pinout-compatible with asynchro-
nous equivalents (i.e... IDT10494,IDT100494,andIDT101494
respectively). The ECL-101K meets electrical specifications
that combine the ECL-100K temperature and voltage com-
pensated output levels with the high-speed of ECL-10K VEE
compatibility (-5.2V).

As can be seen in the Functional Block Diagram on the title

FUNCTIONAL DESCRIPTION TIMING EXAMPLE

_

page, this device contains clocked input registers to sample
and hold addresses and input data, during a write cycle only.
Inputs are sampled on the rising edge of the Write Enable
(WE). The write cycle is pipelined: the memory cell is written
during the WE-low time in the next cycle. Additionally, the
address and data paths to the input register are gated by the
Conditional Write Multiplexor, which allows termination of a
Write cycle late in the cycle.

Read cycles are not pipelined and operate identically to an
asynchronous device, except that an output latch is provided
to capture and hold Read data.

DESELECT WRITE READ

[

)

o

(N

M\
N
o UMl e X o X

DATAIN XXXX)

DATAout
(BLE Disabied)

RN

tRCS

o
DESELECT

o XXX
RN

XX @ XXX )

tws

OE

DATAouT (2]
A DESELECT
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1DT10498, IDT100498, IDT101498 HIGH SPEED BICMOS
ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE

COMMERCIAL TEMPERATURE RANGE

READ TIMING

The read timing on the device is asynchronous. DataouT
is held low until the device is selected by Chip Select (CS).
Then Address (ADDR) settles and data appears onthe output
after time tAA, as at @ below.

Dataour is held for a short time (toH) after the address
begins to change forthe next access, as can be seen at @ —
allowing addresses to begin to change early for the next cycle
— then ambiguous data is on the bus until a new time taA.

To avoid this noise onthe bus and provide for longer output
hold time, this device includes an output Read data latch
which allows Read data to flow out while Output Latch Enable
(OLE) is low, and then hold when OLE is high. Thus in the
example below Read data at @ is held until Read data at @ is
ready for output.

Note that DataouTis disabled (held low) by CS high or WE
low, regardless of the state of the Output Latch.

DESELECT TIMING

Deselect timing is identical to a standard asynchronous
device. This case occurs at @ below. Qutputs attain the
disable state (low) tRcs later Chip Select (CS) is taken to a
high logic state. Status of other inputs do not effect the
disabling of the device when chip select is de-asserted.

WRITE TIMING

Wirite cycles pipelined to allow easier design and higher
systemperformance. The write pulse created onthe WE input
isused as a strobe to clock inthe Write Address and Data into
aregister. This address and data are held inthe register until
the next write cycle, when they are used to write into the
memory array through the Input Multiplexor.

Note the very short validwindow required for Write Address
and Data inputs. This is because these signals are captured
by the input register. This means that input data may arrive

late inthe cycle, as at @ below, or data and address may arrive
late, as at © below. _

Dataour is disabled during the Write Cycle. If CS is held
low (active) and addresses remain unchanged, the Dataout
pins will output the written data after “Write Recovery Time"
(twR), as for a standard asynchronous device.

There is a special case when a Read cycle follows directly
aWrite Cycleto the same address. The memory array has not
yet been updated with the Write data — it is still in the input
register. This case is handled by including an address
comparator and Output Multiplexor on the device: if the
address being presented on the input pins is the same as the
address stored in the input register, the data presented to the
output pins is also from the input register.

CONDITIONAL WRITE

In centain system architectures, the decision whether to
write data within a cycle occurs late in the cycle. An example
might be cache hit logic taking time to decide if a cache line
needsto be updated. This device allows a write to be initiated,
yet terminated very late in the cycle by using Chip Select
should a write not be required by the system.

The Conditional Write Multiplexor controlied by Chip Select
makes this possible. Inanormal Write cycle, CS is low andthe
Multiplexor delivers the state of the addresses anddataonthe
input pins to the Input Multiplexor and Input Register, respec-
tively. Because CS does not gate the Write Pulse logic, it has
a short valid window requirement.

"To terminate the Write cycle, as shown at @ below, all that
is required is to bring CS to a high logic state. This switches
the Conditional Write Multiplexor to circulate the previously
written address and data (held inthe Input Register) around to
be clocked again into the Input Register. No Write cycle is
apparent to the system.
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IDT10498, 1DT100498, IDT101498 HIGH SPEED BICMOS

ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE ‘ COMMERCIAL TEMPERATURE RANGE
AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)
10498512 10498515
100498512 100498515
o Test 101498512 101498515
Symbol Parameter(! Condition |~ Min. ] Max. Min. [ Max. Unit
Read Cycle '
taal@ Address Access Time - ns
tAcs Chip Select Access Time - ns
tRCS Chip Select Recovery Time - ns
toH Data Hold from Address Change - ns
tOLEL Latch Enable Low Pulse Width - ns
tAHO Address Valid to OLE High - ns
toH Data Hold from Clock Low - ns
toR Data Ready from Clock Low - ns
NOTES: 7wl 2

1. Input and Qutput reference level is 50% point of waveform. X . L
2. Read Data is valid at taa or taHO - tOLEL + DR, whichever is larger; that is, Read Data is valid at the access time unless Output Latch Enable is high, and
then access is toR after OLE goes low.

READ CYCLE GATED BY CHIP SELECT

[

CS tRCS

- DATAouT

READ CYCLE GATED BY ADDRESS

ADDR ) X

DATAout
|
OUTPUT LATCH TIMING
O \ y
tAHO
—{OLEL— ™
DATAouT
—>tDH 2779 drw 09
+—1DR
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IDT10498, IDT100498, IDT101498 HIGH SPEED BICMOS
ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10498512 10498S15
100498S12 100498515
Test 101498S12 101498515
Symbol Parameter(?) Condition Min. | Max. Min. I Max. Unit
Write Cycle
tw Write Pulse Width - 10 - 12 - ns
twscs Setup Time for Chip Select - 1 1 - ns
twics CS Set-Up, Terminated Write - 2 2 - ns
twsA Setup Time for Address - 1 -1 - ns
twsD Setup Time for Data In - 1 1 - ns
twHes Hold Time for Chip Select - 2 2 - ns
tWHA Hold Time for Address - 2 2 - ns
tWHD Hold Time for Data In - 2 - 2 - ns
tws - | Write Disable Time - - - ns
tWR Write Recovery Time - - - ns
NOTES: . ] 27791 13
1. Input and Output reference level is 50% point of waveform.
WRITE CYCLE TIMING DIAGRAM
VW vvwwwwwiwwwwwwwwwwwiwwwwy
ADDR A‘A‘I‘I’X’I’I’I‘A’A‘AOA’A’I‘A’A0A‘A‘I‘A’A‘A’A‘A’A’A.A’A’A’A‘A’A‘A’A‘A‘A’A’ m
tw!
| A I W
VWWWV/ VV V'V YWWWWWAWWV
DATAN A’A‘I‘I’A‘A’A‘I’X‘I’I'A’A’X.I’I’A’A‘X’I’I’I’A’A‘I’A’A‘A’A’A‘A‘A’A‘A‘A’A’A’ m
fotl—
e —= tWHD
WE L [
tw
I " e
W/ \V VV
oatacur XX KXCROORXONHN)
2779 dw 10
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IDT10498, IDT100498, IDT101498 HIGH SPEED BICMOS
ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION
IDT XXX X XX X X
Device Type  Architecture  Speed  Package Process/
Temp. Range
‘———' Blank Commercial
| C Sidebraze DIP
'y Small-outline J-bend
{ :g Speed in Nanoseconds
ﬁl S Standard (Write Logic, Read Latch)
10498 64K (16K x 4-bits) BICMOS ECL-10K
Static RAM with Conditional Write
100498 64K (16K x 4-bits) BICMOS ECL-100K
Static RAM with Conditional Write
101498 64K (16K x 4-bits) BICMOS ECL-101K
Static RAM with Conditional Write
2779 drw 11
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Integrated Device Technology, Inc.

HIGH-SPEED BiCMOS IDT10504
256K (64K x 4-BIT) SRAM

1DT100504

FEATURES:

65,536-words x 4-bit organization

Address access time: 8/10/12/15

Low power dissipation: 800mW (typ.)
Guaranteed Output Hold time

Fully compatible with ECL logic levels

Separate data input and output

JEDEC standard through-hole and surface mount
packages

DESCRIPTION:

The IDT10504, IDT100504 and IDT101504 are 262,144-
bit high-speed BICEMOS™ ECL static random access
mernories organized as 64Kx4, with separate data inputs and
outputs. All ¥Os are fully compatible with ECL levels.

These devices are part of a family of asynchronous four-
bit-wide ECL SRAMs. The devices have been configured to
follow the standard ECL. SRAM family pinout. Because they
are manufactured inBiCEMOS™ technology, however, power
dissipation is greatly reduced over equivalent bipolar devices.

The asynchronous SRAMSs are the most straightforward to
use because no additional clocks or controls are required:
Dataour is available an access time after the last change of
address. To write data into the device requires the creation of
a Write Pulse, and the write cycle disables the output pins in
conventional fashion.

The fast access time and guaranteed Output Hold time
allow greater margin for systemtiming variation. DataiN setup
time specified with respect to the trailing edge of Write Pulse
eases write timing allowing balanced Read and Write cycle
times.

FUNCTIONAL BLOCK DIAGRAM

Ao - '—1.
* ° 262,144-BIT —— V
,144- CC
° DECODER | o
MEMORY ARRAY - VEE
[ ] [ ]
[ ] [ ]
[ ] [ ]
A15
fo o o o of
Do Qo
Dt : SENSE AMPS ‘: Q1
AND READ/WRITE
D2 - CONTROL ¢+ Qz
D3 Q3
-— L o
WE —4
Cs
BICEMOS s a of Integrated Device Technology, Inc. 2760w 01
COMMERCIAL TEMPERATURE RANGE AUGUST 1990
© 1990 Integrated Device Technology, Inc. 59 DSC-8020/-
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IDT10504, IDT100504, IDT101504

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE -
PIN CONFIGURATION
NC O 1 ~ 321 CS
bo[] 2 31 [ WE
D13 301 NC
D24 29 [ NC
Da s 28 |1 A1s
Qo s 2713 Ata
Qi 7 26 [J Aua
Vee [ s 25 A2
Vee [ o 241 Vee
Q210 231 An ‘
Q3 Q1 221 A1to 2771 drw 04
Ao [] 12 217 Ag
A1 ] 13 20 [ As
Az 4 1801 Ar 400-Mil-Wide 300-Mil-Wide
Asd s 1 As CERAMIC PACKAGE PLASTIC SOJ PACKAGE
A4 {0 16 17 [3 As 27800wo02 C32 Y32
"~ TOP VIEW
PIN DESCRIPTION . LOGIC SYMBOL
Symbol Pin Name L] |
Ao through A1s Address Inputs Do D; D2 Da
Do through D3 Data Inputs —tao
Qo through Q3 Data Outputs — A1
WE "| Write Enable Input - z
cs Chip Select Input (Internal pull — As
down) — As Qoj—
VEE More Negative Supply Voltage — As Qi
Vee Less Negative Supply Voltage ] 2; 8; [
NC No Connect (Not Internally — As
Connected — A10
2780 bl 01 — A1
— A2
1 — A3
AC OPERATING RANGES(" i
ro VEE Temperature : A:i
10K | -5.2V 5% 0 TO 75°C, air flow exceeding 2 m/sec — A5
100K[ -4.5V 5% . | 0 TO 85°C, air flow exceeding 2 m/sec WE CS ——
101K] -4.75V 10 -5.46V | 0 TO 75°C, air flow exceeding 2 m/sec 9 ?
NOTE: 2780 Bl 02 64Kx4
1. Referenced to Vcc SRAM
CAPACITANCE (TA=+25°C, f=1.0MHz) TRUTH TABLE(")
DIP soJ [<3 WE DATAouT Function
Symbol | Parameter Typ. |Max. | Typ. |Max. | Unit H X L Deselected
| ON Icnput ) 4 - 1.3 - pF L H RAMData | Read
apacitance T C i Wit
Cour Output 6 - 3 - pF
Capacitance NOTE: 27801l 04
somos |- H=High, L=Low, X=Don't Care
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IDT10504, IDT100504, IDT101504

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-10K ABSOLUTE MAXIMUM RATINGS"
Symbol Rating Value Unit
Vream | Terminal Voltage +0.51t0 -7.0 \
With Respect to GND
TA Operating Temperature 0to +75 °C
TBIAS Temperature Under Bias -65t0 +125 | °C
TsTG Storage Caramic -65t0 +150 | °C
Temperature Plastic -55t0 +125
PT Power Dissipation 1.5 w
lout DC Output Current -50 mA
(Output High)
NOTE: 2782101 05

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

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE =-5.2V, RL=50Q to -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min.(B) | Typ." | Max.(A)| Unit TA
VoH Output HIGH Voltage VIN=VIHAOr VB * -1000 -840 mV 0°C
-960 -885 -810 25°C
-900 - -720 75°C
VoL Output LOW Voltage VIN=VIHA or VILB -1870 -1665 mV 0°C
-1850 - -1650 25°C
-1830 -1625 75°C
VoHe Output Threshold HIGH Voltage VIN=VIHBOr VILA -1020 mV 0°C
: -980 - - 25°C
-920 75°C
VoLc Output Threshold LOW Voltage VIN=ViHBOr VILA -1645 mV 0°C
. - - -1630 25°C
-1605 75°C
VH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs -1105 - -810 25°C
-1045 -720 75°C
ViL Input LOW Voltage Guaranteed Input Voltage . | -1870 -1490 mV 0°C
Low for All Inputs -1850 - -1475 25°C
-1830 -1450 75°C
1H Input HIGH Current VIN=VIHA |CS - - 220 pA -
Others - - 110 HA -
I Input LOW Current ViIN=Vis |TS 0.5 - 170 HA -
Others -50 - 90 HA -
Iee Supply Current All Inputs and Outputs Open -220 -150 - mA -
NOTE: 27821b1 06

1. Typical parameters are specified at VEE =-5.2V, Ta = +25°C and maximum loading.
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IDT10504, IDT100504, IDT101504
HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

ECL-100K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM | Terminal Voltage With +0.5t0 -7.0 \
Respect to GND

TA Operating Temperature 0to +85 °C

TBIAS Temperature Under Bias -55t0 +125 | °C

Ts1G Storage Ceramic -65t0 +150 | °C
Temperature

PT Power Dissipation 15 w

lout DC Output Current -50 mA
(Output High)

NOTE: 2780 1bl 07

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q to -2.0V, TA =0 to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ.(M Max. (A) Unit
VOH Output HIGH Voltage VIN=VIiHAOr ViLB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=ViHAor ViLB -1810 -1715 -1620 mV
VoHe Output Threshold HIGH Voltage VIN=VHBOr VIiLA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VIHB or VILA - - -1610 mV
ViH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
viL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
I'H Input HIGH Current : VIN=VHA |CS - - 220 RA
Others - - 110
I Input LOW Current VIN=VIH8 |CS 0.5 1 - 170 RA
Others -50 - 90
lee Supply Current All Inputs and Outputs Open -200 -130 - mA
NOTES: 2780101 68

1. Typical parameters are specified at VEE =-4.5V, TA = +25°C and maximum loading.
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IDT10504, IDT100504, IDT101504

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT) ‘ COMMERCIAL TEMPERATURE RANGE
ECL-101K ABSOLUTE MAXIMUM RATINGS("
Symbol Rating : Value Unit
VTERM | Terminal Voltage +0.5t0-7.0 { V
With Respect to GND
TA Operating Temperature Oto +75 °C
TBIAS Temperature Under Bias -55t0+125 | °C
Ts1G Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55t0 +125
PT Power Dissipation 1.5 w
lour DC Out mput Current -50 mA
(Output High)
NOTE: 2781 bl 09

1. Stresses greater than those listedunder ABSOLUTE MAXIMUM  RATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q to -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Condition Min. (B) TypV Max. (A) Unit
VoH Output HIGH Voltage ViN=VIHAor VB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHHAOr ViLB -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage VIN=VIHBor ViLA -1035 - - mV
Voic Output Threshold LOW Voltage ViN=ViHBor ViLa - - . -1610 mV
ViH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs :
Vit Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs : )
() Input HIGH Current ViN=Via |CS - - - 220 RA
Others - - 110
1 Input LOW Current Vin=Vis |CS 05 - 170 RA
Others -50 - 90
53 Supply Current All Inputs and Outputs Open -220 -150 - mA
NOTES: ) 278111 10

1. Typical parameters are specified at VEe =-5.2V, TA = +25°C and maximum loading.
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10710504, IDT100504, IDT101504
HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION
Ve (GND)

i

DATAouT

1

500 30pF*

AC TEST INPUT PULSE

{_ 80%
20%

‘ ‘ tF
tR = tF =2.0ns typ.
Note: All timing measurements are

referenced to 50% input levels. 2780 6w 07

0.01pF Vee 2.0V
:'I_-_- *Includes probe and
= jig capacitance
2780 drw 06
RISE/FALL TIME
Symbol Parameter Test Condition Min. Typ. Max. Unit
tR Output Rise Time - - 2 - ns
tF Output Fall Time - - 2 - ns
2780 I 11
FUNCTIONAL DESCRIPTION »
The IDT10504, IDT100504 and IDT101504 BiCMOS ECL  WRITE TIMING

static RAMs (SRAM) provide high speed with low power
dissipation typical of BICMOS ECL. These devices follow the
conventional pinout and provide an upgrade path from 16Kx4
SRAMs.The ECL-101K meets electrical specifications that
combine the ECL-100K temperature and voltage compen-
sated output levels with the high-speed of ECL-10K VEE
compatibility (-5.2V).

READ TIMING

The read timing on these asynchronous devices is straight-
forward.” DataOUT is held low until the device is selected by
Chip Select (CS). Then Address (ADDR) settles and data
appears on the output after time tAA. Note that DataOUT is
held for a shorttime (tOH) after the address begins to change
forthe next access, then ambiguous data is on the bus until a
new time tAA.

To write data to the device, a Write Pulse need be formed
on the Write Enable input (WE) to control the write to the
SRAM array. While CS and ADDR must be set- -up when WE
goes low, DatalN can settle after the falling edge of WE, giving
the data path extra margin. Datais written to the memory cell
atthe end of the Write Pulse, and addresses and Chip Select
must be held after the rising edge of the Write Pulse to ensure
satisfactory completion of the cycle.

DataOUT is disabled (held low) during the Write Cycle. If
CSis held low (active) and addresses remain unchanged, the
DataOuUT pins will output the written data after “Write Recov-
ery Time” (tWR).

Because of the very short Write Pulse requirement, these
devices can be cycled as quickly for Writes as for Reads.
Balanced cycles mean simpler timing in cache applications.
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IDT10504, IDT100504, IDT101504 )
HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10504588 10504510 10504512 10504515
10050458 100504510 | 100504512 | 100504515

Test 101504S8 101504S10 101504512 101504S15
Symbol Parameter(!) Condition [ Min. [ Max. | Min. [ Max. | Min. | Max. | Min. | Max. | unit

Read Cycle '

tacs Chip Select Access Time - - 5 - 5 - 5 ns

tRCS Chip Select Recovery Time - - - 5 - 5 ns

tAA Address Access Time ' - - 10 - 12 - 15 ns

toH Data Hold from Address _ 3 - 3 - 3 - ns

Change
NOTE: ) ) 2780t 12
1. Input and Output reference level is 50% point of waveform.
READ CYCLE GATED BY CHIP SELECT
[
tacs tRCS
DATAouT ;

2780 drw 08

READ CYCLE GATED BY ADDRESS

T

2780 drw 09




IDT10504, IDT100504, IDT101504

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

-AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

1050458 10504510 10504512 10504515
100504S8 100504S10 100504512 100504S15
Test * 10150458 101504S10 101504512 101504S15
Symbol Paramater() Condition | Min. l Max. | Min. I Max. | Min. I Max. | Min. I Max. | Unit
Write Cycle
tw Write Pulse Width tWSA= minimum 8 - 10 - 10 - ns
twsD Data Set-up Time - 0 - 0 - 2 - ns
twsD2(2) Data Set-up Time to WE High - 5 - 5 - 5 - ns
twsa Address Set-up Time tWSA= minimum 0 - 0 - 2 - ns
twscs = | Chip Select Set-up Time - 0 - 0 - 2 - ns
tWHD Data Hold Time - 2 - 2 - 3 - ns
tWHA Address Hold Time - 2 - 2 - 3 - ns
tWHCS Chip Select Hold Time - 2 - 2 - 3 - ns
tws Write Disable Time - - 5 - 5 - ns
twR(3) Write Recovery Time - - - 5 - 5 - 5 ns
NOTES: 278210113

1. Input and Output reference level is 50% point of waveform. . X .
2. twsD is specified with respect to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twsp2 with

respect to rising edge of WE

3. twR is defined as the time to reflect the newly written data on the Data Outputs (Qo to Q3) when no new Address Transition occurs.

WRITE CYCLE TIMING DIAGRAM

[

DATAN - — — ] WHD
WE —\\
paTAouT XXX XU



IDT10504, IDT100504, IDT101504
HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION
IDT XXX X XX X X
Device Type  Architecture  Speed  Package

Process/
Temp. Range

L—— Blank

10504

100504

101504

Commercial

Sidebraze DIP
Plastic SOJ

Speed in Nanoseconds

Standard Architecture

256K (64K x 4-bits) BiICMOS ECL-10K
Static RAM

256K (64K x 4-bits) BICMOS ECL-100K
Static RAM .

256K (64K x 4-bits) BICMOS ECL-101K
Static RAM
2782 drw 11

5.9




SELF-TIMED BiCMOS ECL PRELIMINARY

IDT10506LL

STATIC RAM IDT100506LL

Integrated Device Technology, Inc. 256K (64K x 4-BIT) STRAM IDT101506LL
FEATURES: latches on inputs and outputs, and the self-timed write opera-
. tion, provide enhanced system performance over conven-

65,536-words x 4-bit organization

+ Self-Timed Write, with latches on inputs and latches on
outputs

Balanced Read/Write cycle time: 15/18ns

Access time: 12/15 ns (max.)

Fully compatible with ECL logic levels

Through-hole DIP and surface-mount packages

DESCRIPTION:

The IDT10506LL, IDT100506LL and IDT101506LL are
65,536-bit high-speed BICEMOS™ ECL static random ac-
cess memories organized as 64K x 4, with inputs and outputs
fully compatible with ECL levels. Clocked level-sensitive

tional RAMs, providing easier design and improved system
level cycle times.

Inputs can flow into the device and then are latched by the
leading edge of an externally supplied differential clock. The
small input valid window required means more margin for
system skews. Logic-to-memory propagation delay is in-
cluded in device cycle time calculation, allowing this device to
deliverbetter systemperformancethan asynchronous SRAMs
and glue logic.

Wirite timing is controlled internally based on the clock.
Write Enable has no special requirements. The device allows
balanced read and write cycle times, and reads and writes can
be inserted in any order. ’

FUNCTIONAL BLOCK DIAGRAM

Ao —] —
[ ] L] L
o] L L] [
o A o | becoper| o 262144 BIT = Vee
T MEMORY ARRAY - Ve
el C [ .
e| H . . REF. VOLTAGE
. o . GENERATOR | ™ VeB
As —| %
| -
[o o o o of
Do — L — L
n— % SENSEAMPS || A
2 — ¢ - AND READWRITE A T
- CONTROL c
e —{ H - — H
WRITE-PULSE *
* GENERATOR T
Le o) MUX
B
— L AB
WE— A Do ' A
cs | TH v T
2 i
CLK —1 L R S —
{)c ] HOLD/OPEN
TIK
2783 drw 01
BICEMOS Is a trademark of Integrated Device Technology, Inc.
COMMERCIAL TEMPERATURE RANGES AUGUST 1990
© 1990 Integrated Device Technology, Inc. 5.10 DSC-8013/1
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IDT10506LL, IDT100506LL, IDT101506LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION
cs Ot ~ 2 [0 WE
Do (] 2 31 [J Ves
D1[]s 30 [J CLK
D2 [] 4 2 [ TIK
D3 []s 28 [ A15
Qo []s 27 [ Avs
Q 0z 26 [ A3
Vee [ 8 251 A2
Vee [] 9 24 [ Vee
Q2 [] 10 237 Ant
Qa[n 22 ] Ato
Ao 21
yelt= B ap e 400-Mil-Wide 300-Mil-Wide
Az ] s 1w A7 CERAMIC PACKAGE PLASTIC SOJ PACKAGE
A3 ] 1s 181 As ca2 Y32
As [ 18 173 As
2783 drw 02
DIP/SOJ
TOP VIEW
PIN DESCRIPTIONS LOGIC SYMBOL
Symbol Pin Name L1
Ao through A1s Address Inputs Do D Do Do
Do through D3 Data Inputs —Jr
Qo through Qs Data Outputs —J At
WE Write Enable Input — 232
CsS Chip Select Input (Internal pull down) _] As
CLK, CLK Differential Clock Inputs — x &
Ves Reference Voltage Output (=1.32V) Aa; fol]
VEE More Negative Supply Voltage —fAs Q2—
Vee Less Negative Supply Voltage ] 2?0 Qa—
27831l 01 —J A1
—A
AC OPERATING RANGES(" A
vo VEE Temperature —1 A4
10K | -5.2V 5% 0 TO 75°C, air flow exceeding 2 nmvsec —JAs
100K| -4.5V £5% 0 TO 85°C, air flow exceeding 2 m/sec CLK CLK WE GS 2763 dw 05
101K} -4.75V to -5.46V | 0 TO 75°C, air flow exceeding 2 m/sec [ ? ? ?
NOTE: 2783101 02 64Kx4
1. Referenced to Vcc STRAM
CAPACITANCE (TA=+25°C, f=1.0MHz)
- DIP SOJ
Symbol Parameter Typ. {Max. | Typ. |Max. |Unit )
CiNcLk | Input 6 - 3 - pF TRUTH TABLE
Capacitance €S | WE | cK Dataout{2) Function
CLK/CLK
H X hy L Deselected
CIN Input 4 - 3 - pF
Capacitance L H by RAM Data Read
except CLK/CLK L L 1 WRITE Data | Write
Cout | Output 6 - 3 - pF NOTES: 27836104
Capacitance 1. H=High, L=Low, X=Don't Care
s7samios 2 DATAouT changes when CLK retums high.
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IDT10506LL, IDT100506LL, IDT101506LL
HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ECL-10K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit
VTERM | Terminal Voltage +0.5t0-7.0 \
With Respect to GND
TA Operating Temperature 0to+75 °C
TBIAS Temperature Under Bias -55t0 +125 | °C
TsT1G Storage Ceramic -6510 +150 °C
Temperature Plastic -55t0 +125
PT Power Dissipation 1.0 w
lout DC Output Current -50 mA
(Output High)
NOTE: 783 bl
1. Stresses greater than those listed under ABSOLUTE MAXIMUM

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

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q to -2.0V, TA = 0to +75°C for DIP, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min.(B) | Typ" | Max.(A)| Unit TA
VOH Output HIGH Voltage VIN=VIHAor ViLB -1000 -840 mV 0°C
-960 -885 -810 25°C
. -900 -720 75°C
VoL Output LOW Voltage VIN=VIHAOr ViLB -1870 -1665 mV 0°C
-1850 - -1650 25°C
\ -1830 -1625 75°C
VoHe Output Threshold HIGH Voltage VIN=ViHBOr VILA -1020 ‘ mv 0°C
-980 - - 25°C -
-920 : 75°C
voiLc Output Threshold LOW Voltage VIN=VIHBor ViLA -1645 mV 0°C
- = -1630 25°C
-1605 75°C
VIH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs(® -1105 - -810 25°C
-1045 -720 75°C
Vit Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mV 0°C
Low for All Inputs(® --1850 - -1475 25°C
-1830 -1450 75°C
I H Input HIGH Current VIN=VIHA | TS - - 220 HA -
Others - - 110 pA -
I Input LOW Current VIN=VILB cS 0.5 - 170 A -
Others -50 - 90 uA -
IEE Supply Current All Inputs and Outputs -280 -220 - mA -
Open(@
NOTES: 2783 I 06

1. Typical parameters are specified at VEg = -5.2V, TA = +25°C and maximum loading.
2. Except CLK and CLK, one of which is tied low and one is tied high.
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IDT10506LL, IDT100506LL, IDT101506LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-100K ABSOLUTE MAXIMUM RATINGS"
Symbol Rating Value Unit
VTERM | Terminal Voltage +0.510-7.0 \
With Respect to GND
TA Operating Temperature Oto +85 °C
TBIAS Temperature Under Bias -55t0+125 | °C
TsTG Storage Ceramic -651to +150 °C
Temperature Plastic -5510 +125
PT Power Dissipation 1.0 W
lout DC Output Current -50 mA
(Output High)
NOTE: 2783 1l 07

-

. Stresses greater thanthose listedunder ABSOLUTE MAXIMUM RATINGS
may cause parmanent 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.

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q to -2.0V, TA = 0 to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ" Max. (A) Unit
VOH QOutput HIGH Voltage VIN=ViHAor VILB -1025 -955 -880 mV
VoL Qutput LOW Voltage VIN=ViHAOr Vi -1810 -1715 -1620 mV
VoHC Output Threshold HIGH Voltage VIN=VIHBOr Vita -1035 - - mV
voLc Output Threshold LOW Voltage VIN=VIiHBor Vita - - -1610 mV
ViH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mVv

High for All Inputs(® ) .
Vit Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs(®
IH Input HIGH Current ViN=VHA |CS - - 220 pA
Others - - 110
e Input LOW Current ViN=Vis |CS 05 - 170 HA
Others -50 - 90
IEE Supply Current All Inputs and Outputs -260 -200 - mA
Open(?
NOTES: ' 27831108

1. Typical parameters are specified at VEE =-4.5V, Ta = +25°C and maximum loading.
2. Except CLK and CLK, one of which is tied low and one is tied high.




IDT10506LL, IDT100506LL, IDT101506LL
HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ECL-101K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.510 -7.0 v
With Respect to GND

TA Operating Temperature 0to +75 °C

TBIAS Temperature Under Bias -55to +125 °C

Ts1G Storage Ceramic -65to +150 °C
Temperature Plastic -5510 +125

PT Power Dissipation 1.0 w

lout DC Output Current -50 mA
(Output High)

NOTE: 2783l 09

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specificationis notimplied. Exposure to absolute maximum rating conditions

for extended periods may affect reliability.

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q to -2.0V, TA =0 to +75°C for DIP, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ.V Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHA or ViLB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIiHAor VitB -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage VIN=VHBoOr Vita -1035 - - mV
Volc - Output Threshold LOW Voltage VIN=VIHBor VItA - - -1610 mV
VIH ‘Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs!?
viL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs(®
1H Input HIGH Current ViIN=VHA |CS - - 220 RA
‘ Others - - 110 )
e Input LOW Current VIN=Vns |[CS 0.5 - 170 RA
} Others -50 - 90
IEE Supply Current All Inputs and Outputs -280 -220 - mA
Open(@
NOTES: 27831110
1. Typical parameters are specified at VEE = -5.2V, TA = +25°C and maximum loading.
2. Except CLK and TLK, one of which is tied low and one is tied high.
5.10 5



IDT10506LL, IDT100506LL, IDT101506LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION AC TEST INPUT PULSE
Vce (GND)
T 0.9V -----memomeany 80%
DATAouUT A7V 20%
. tR tF
500 30pF - tR=1tF=2.0ns typ.
l Note: All timing measurements are
| i — referenced to 50% input levels.
0.01pF VEE 20V ~ 2783 drw 07
-:I_: “Includes probe and
- jig capacitance
2783 drw 08
RISE/FALL TIME
Symbol Parameter Test Condltion Min. Typ. Max. Unlt
tR Output Rise Time - - 2 - ns
tF Output Fall Time - - 2 - ns
278301 11

FUNCTIONAL DESCRIPTION

The IDT10506LL, IDT100506LL, and IDT101506LL Self-
Timed BiCMOS ECL static RAMs (STRAM) provide high
speed with low power dissipation typical of BICMOS ECL.
On-chip logic additionally helps improve system performance.
The ECL-101K meets electrical specifications that combine
the ECL-100K temperature and voltage compensated output
levels with the high-speed of ECL-10K VEE compatibility
(-5.2V).

As can be seeninthe Functional Block Diagram on the title
page, this device contains level-sensitive latches to sample
and hold addresses, input data, and control status, and hold
output data. Inputs are transparent while the clock (CLK)
input is low (and CLK is high), and then hold their contents

FUNCTIONAL DESCRIPTION TIMING EXAMPLE

when the clock returns high. In the case of a write cycle, the
memory cell is written during the clock-high time, and write
data conductedtothe outputs. Because the outputlatches are
controlled by an inversion of the clock, output data flows out
the output latchwhile clock is high and then is held into the next
cycle during clock low.

The Latch-Latch architecture is most useful when read
access data is needed within the same cycle that addresses
settle. The input latch, when transparent, allows the access
tobeginassoonas addresses settle, allowingdatatobe ready
somewhat sooner in the cycle than would be possible with a
clocked-register implementation.

L/

LATCH O OPEN,
ou-rpm HELD teye
CLK uncu opsn
INPUT HELD

READ, Addr DESELECT  WRITE, Data

cs A‘A‘A’A’A A““.“"‘O“' (] '. " “’ ‘

READ, CLK

AR ARXANRNARXRAXRL AXXRRXRN AXRAXARN

(VA

READ

\ WAV

WRITE, WE WRITE READ

oor YO0 @ XXOOOOOOONNKX @ XXEX e XXX o YRR e X | @ XK e XK

DATAN

GOOUOOGUX_ @ JXXXRXX @ X0 OO

OO0 A0, A0 | iy
[*—tACLK AW —"tAcs}‘—

|<—
DATAouT V""“““‘ DESELECT M WRITg)lN\TA

o 5] (5] (7]
READ DATA/\/\__ WRITE DATA WRITE DATA READ DATA

DATA
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IDT10506LL, IDT100506LL, IDT101506LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

READ TIMING

In a typical read cycle, the read address flows into the
device while clock is low, as at @ below. Read access begins
when the last address has settled. When clock returns high,
the inputs are held so that addresses can begin to change for
the next cycle. :

Clock high also opens the output latches, so the read data
for the read address clocked in at @ is gated through the
output latch to the output pins. There is a short delay from
rising clock to output ready, called tDR (see Read Cycle
Timing). Ifthe clock-low time (twL) is shorterthan the inherent
access-time of the cell, output is guaranteed valid after the
specified tAA. But if twL is longer than the cell access-time,
output data will be valid toR after clock goes high. Thus, the
time it takes from address valid to data ready for any given
address is
) tAA = tAA or (tSA +tDR),

whichever is larger. A permutation of this equation holds for
each read and write access modes. )

Because addresses and control lines (Write Enable and
Chip Select) all must be stable for access to commence, there
are two other read access modes, described as follows.

If addresses and controls are all stable before input latches
are opened by clock going low, as at @ below, access begins
on the low-going edge of clock. Data is available tACLK later,
provided the output latch is opened by clock returning high.

If address and Write Enable are valid after clock-low, but
Chip Select is last to go low, as at @ below, data is available
tAcs after the low-going edge of Chip Select.

The output latch takes some time to change state for the
nextcycle, butthistime is very short. Therefore, dataholdtime
from clock high (tDH) is specified as zero minimum hold time.

DESELECT TIMING

Because the outputs are latched, they will continue to drive
the output pins until a disable state is clocked through the
device. Thedeselected state is achieved by de-asserting chip
select (CS high) before clock returns high. This case occurs
at ©® below. Outputs then attain the disable state (low) toR
later. Status of other inputs do not effect the disabling of the
device whenchip selectis de-asserted withthe properrelation
to clock.

WRITE TIMING

Write cycles are identical to read cycles, except that write
enable and write data need also be supplied, with the appro-
priate setup and hold timing. The device has on-chip timing
that handles all aspects of writing data into the addressed
RAM cell without the need for external write-pulse generation.
The timing logic uses the clock-high time as the write pulse,
and thus determines the minimum clock-high time, twH.

In addition to writing to the RAM cell, the write data is fed
to the output register by a multiplexer, so that write data is
available on the output pins after an access time. Thus the
input data supplied at ® is available on the output tapi after the
input data has settled, while the input data supplied at ® is
available tAw after Write Enable is asserted low.This function
is sometimes called “Transparent Write,” and is useful for
write-through cache applications.

There are no restrictions on the order of read cycles and
write cycles.

5.10 7



IDT10506LL, IDT100506LL, IDT101506LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)
10506LL15 10506LL18
100506LL15 100506LL18
Tost 101506LL15 101506LL18
Symbol Parameter") Conditlon Min. |  Max. Min. [ Max. Unlt
Read Cycle
tcyc Cycle Time - ns
taa? Address Accass Time - ns
tacs® Chip Select Access Time - ns
tACLK4) Access Time from Clock Low - ns
twi Clock Low Pulse Width - ns
twH Clock High Pulse Width - ns
tscs Setup Time for Chip Select - ns
tsA Setup Time for Address - ns
tHCs Hold Time for Chip Select - ns
tHA Hold Time for Address - ns
tOH Data Hold from Clock Low - ns
tor(®) Data Ready from Clock Low - ns
NOTES: 2783 b 12

1. Input and Output reference level is 50% point of waveform.

2. Read Cycle is gated by Address when tsA < twi so that the access begins at the settling of Address. Access time is the larger of tAA or tSA + toR.

3. Read Cycle is gated by Chip Select when tscs < twL so that access begins at the falling edge of Chip Select. Access time is the larger of tacs or tscs +
{DR.

4. Read Cydle is gated by Clock when tsA > twL so that access begins at the falling edge of Clock. Access time is the larger of tACLK or twi + tOR.

§. tor(max) is specified when all other gating conditions have been satisfied, specifically, for READ cycle: when tsa > taa(max) - tDR(max) and tscs > tacs(max)
- toR(max) and twL > tacLk(max) - toR(max); for WRITE cycle: when tsb > tAD(max) - tDR(max) and tSWEe > taw(max) - toR(max).

READ CYCLE GATED BY ADDRESS (Assumes Chip Select and Clock stable before Address)

{CYC:

CLK ~ lNP%‘I;IE:‘TCH OUTP(I)J;ELNATCN \ wngTLLDATCH :
tWH. WL
[ 1 \/ VWWAN WV VWA
soon YRXOUORU_ | XX, XX
I 154~ :——IHA l
oo ] NN T O
| - |- toH |
I i r [
READ CYCLE GATED BY CHIP SELECT (Assumes Address and Clock stable before Chip Select)
(o] [ \_ j , |
I 1SCS - |
tHes
' tor | | toH
| — tacs le—— DR

READ CYCLE GATED BY CLOCK (Assumes Address and Chip Selsct stable before Clock Low)

kTG OO0 XG0

toR
tACLK

2783 drw 09
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IDT10506LL, IDT100506LL, IDT101506LL

COMMERCIAL TEMPERATURE

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT) RANGE
AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)
10506LL15 10506LL18
100506LL15 100506LL18
‘ Test 101506LL15 101506LL18
Symbol Parameter{!) Condition Min. | Max. Min. Max. Unit
Write Cycle@
taw(® Wirite Enable Low to Data Valid - - - ns
taDf*) Data In Valid to Data Out Valid - - - ns
tswe Setup Time for Write Enable - 1 1 - ns
tsb Setup Time for Data In - 1 1 - ns
tHWE Hold Time for Write Enable - 2 2 - ns
tHD Hold Time for Data In - 2 2 - ns
NOTES: 27831113

1. Input and Output reference level is 50% point of waveform.

2. All Setup, Ho

edge of clock.
3. Access time is the larger of taw or tSwe + tDR.
4. Access time is the larger of taDI or tsD + toR.

, and Access timing are the same as the Read Cycle with the addition of above requirements. Write Data appears on output pins after rising

WRITE CYCLE
1CYC
CLK \ INPl‘J)'lF’, ;?‘TCH ouTPsJJEINAmH \ OUTP':JETL IE,ATCH/
tWH - twi -
s NN oo N S O
tscs ’
Le-tHCS
we Y0000 OOCOOCOOOOCONONNONC0N0N00 AX0000000
tSWE .
tHWE .
aoon YOXXXXAR OOOOO00O000OOOORMORA00N XXOO00000NX
1sA :IHA-P .
COOOOC0OOON0ONCONO00O00NN XXO00000NX
tSD - .
- tHD =
-——tAD| ———»
taw
DATAouT OYecr DATA ( OUTPUT LATeHRS
- tOH - toH

2783 drw 10




IDT10506LL, IDT100506LL, IDT101506LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

CLOCK INPUT

The clock input clrcult has been d

d to

CLK ——

CLK —

REF. VOLTAGE
Ves GENERATOR

(a) Ditferential Mode

CLR
CLK
[ReF. voLTace |

Ves |_GENERATOR

(b) Falling-Edge-Active
Single-Ended Mode

] date both single-ended and differentlal mode operation. Differentlal mode
exhiblts better common-mode nolse rejection and Is obtained by driving both true and complement clock lines with a differentlal driver,
as shown In Figure (a). Single-ended operatlon Is achleved as either falling-edge-active or rising-edge-active, as shown In Figures (b)
and (c), respectively. VBBIis designed to drive clock Input only and Is not intended to be used for any other purpose.

CLK—
CLK
|_ REF. VOLTAGE

Ves ° GENERATOR

(c) Rising-Edge-Active
Single-Ended Mode

ORDERING INFORMATION

IDT XXX X X X
Device Type  Architecture  Speed  Package Process/
Temp. Range

2785 drw 11

L—— Blank  Commercial
| C Sidebraze DIP
Iy Small-outline J-bend
—{ :g Speed in Nanoseconds
} LL Latched Inputs, Latched Outputs
josos 258K (64K x 4-bits) BICMOS ECL-10K
Self-Timed Static RAM
100506 256K (64K x 4-bits) BICMOS
ECL-100K Self-Timed Static RAM
101506 256K (64K x 4-bits) BiICMOS
ECL-101K Self-Timed Static RAM
2785 drw 12
5.10 10




SELF-TIMED BiCMOS ECL “1)[1)_'{(1)82822::
STATIC RAM IDT101506RL
256K (64K x 4-BIT) STRAM

Integrated Device Technology, Inc.

FEATURES:
 65,536-words x 4-bit organization
« Self-Timed Write, with registers on inputs and latches on
. outputs
» Balanced Read/Write cycle time: 12/15ns
« Access time: 12/15 ns (max.)
« Low power dissipation: 800mW (typ.)
+ Fully compatible with ECL logic levels
+ Through-hole DIP and surface-mount packages

DESCRIPTION:
The IDT10506RL, IDT100506RL and IDT101506RL are
262,144-bit high-speed BICEMOS™ ECL static random ac-

cess memories organized as 16K x 4, with inputs and outputs
fully compatible with ECL levels. Clocked registers on inputs
and latches on outputs, and the self-timed write operation,
provide enhanced system performance over conventional
RAMSs, providing easier design and improved system level
cycle times.

Inputs are captured by the leading edge of an externally
supplied differential clock. The smali input valid window re-
quired means more marginfor systemskews. Logic-to-memory
propagation delay is included in device cycle time calculation,
allowing this device to deliver better system performance than
asynchronous SRAMs and glue logic.

Write timing is controlled internally based on the clock.
Write Enable has no special requirements. The device aliows
balanced read and write cycle times, and reads and writescan
be inserted in any order.

FUNCTIONAL BLOCK DIAGRAM

ho _: R . °
E
°l s * * 262,144-BIT ~3— Vcc
o o | DECODER| o y
’l : : MEMORY ARRAY a— vee
T
ol E ) ° REF. VOLTAGE
ol r . . GENERATOR |5 Ves
A1is —
RIT {o o 0 o of
Do — E - L
oD — 6 SENSEAMPS  }— — A
o — ! - ANDREADWRITE | | A T
S - CONTROL c
Da — 'é '_}— [ H
R WRITE-PULSE *
GENERATOR MUX |
L4 =
B
WE —| n AB T
] ] |
=D :
G T
TH
H
ok —NC] T
T HOLD/OPEN
CK
2788 drw 01
BICEMOS Is of Integrated Device Technology, Inc.
COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990
© 1990 Integrated Device Technology, nc. 511 DSC-8014/1
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IDT10506RL, IDT100506RL, IDT101506RL
HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION
cs >~ e ] WE
Do ] 2 31 [ Ves
Di[]s 30 |71 CLK
D2 []4 28 [1 CIK
D3 []s 28 [] A1s
Qo s 27 (1 A4
QO 26 [1 A3
Vec [ s 251 Az
Vee O 9 243 Vee
Qz [] 10 2317 An
Qs O n 221 A1
Ao [ 12 21 [] As
Al ] 13 201 As
A2 ] 14 191 A7
As O 15 81 As 400-MIl-Wide 300-Mil-Wide
As [] 16 171 A5 sa34woe CERAMIC PACKAGE PLASTIC SOJ PACKAGE
DIP/SOJ caz Y32
TOP VIEW
PIN DESCRIPTION LOGIC SYMBOL
Symbol Pin Name R
Ao through A1s Address Inputs Do D1 D2 D3
Do through D3 Data Inputs —1A0
Qo through Q3 Data Outputs —qA
WE Write Enable Input ] :
CS Chip Select Input (Internal pull down) : A4
CLK, CLK Differential Clock Inputs ] x ol—
Ves Reference Voltage Output (=1.32V) —{ A7 Q1 f—
VEE More Negative Supply Voltage ] :: 82 [
Vee Less Negative Supply Voltage —J A0
NC No Connect - not internally connected —An
2788 i 01 —] A2
(1) —f A3
AC OPERATING RANGES —A1s
Vo Vee Temperature i G
10K [ -5.2V 5% 0 TO 75°C, air flow exceeding 2 m/sec CLKCLKWECS | 7a34wos
100K] -4.5V 5% 0 TO 85°C, air flow exceeding 2 m/sec I ¢ ? P
101K| -4.75V to -5.46V| 0 TO 75°C, air flow exceeding 2 m/sec 64Kx4
OTE: 2768 I 02 STRAM
1. Referenced to Vcc
CAPACITANCE (TA=+25°C, f=1.0MHz)
DIP soJ
Symbol Parameter Typ. |Max. | Typ. |Max. | Unit TRUTH T ABLE“)
CINCLK | Input 6 - 3 - F e ——
Capacitance P TS | WE | CLK | Dataour® Function
CLK/CLK H X 1 L Deselacted
CiN lcnput " 4 | - | 3 | - |pF L H 1 RAM Data | Read
apacitance -
oxcopt CLK/GIK L | L | t | WRITEData |Write
NOTES: 2783 0N 04
Cout | Qutput 6 | = | 3 | = | PF| 1 H=High, L=Low, X=Don'tCare
Capacitance 2. DATAoUT initiated by an internal timer and gated by falling edge of CLK.
2788 Hl 03
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IDT10506RL, IDT100506RL, IDT101506RL
HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ECL-10K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unlt

VTERM | Terminal Voltage +0.5t0 -7.0 \
With Respect to GND

Ta Operating Temperature 0to +75 °C

TBIAS Temperature Under Bias -65t0 4125 | °C

TsTG Storage Ceramic -65t0 +150 | °C
Temperature Plastic .55 to +125

PT Power Dissipation - 2.0 w

lout DC Output Current -50 mA
(Output High)

NOTE: 2788 1l 05

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

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE =-5.2V, RL=50Q to -2.0V, TA = 0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min.(B) | Typ" | Max.(A)| Unit Ta
VoH Output HIGH Voltage VIN=VIHAOr VILB -1000 -840 mV 0°C
i -960 -885 -810 25°C
-900 -720 75°C
VoL Output LOW Voltage VIN=VIHAOr ViLB -1870 -1665 mV 0°C
-1850 - -1650 25°C
-1830 -1625 75°C
VoHc Output Threshold HIGH Voltage VIN=VIHBOr VILA -1020 mV 0°C
-980 — - 25°C
-920 . 75°C
VoLc Output Threshold LOW Voltage VIN=VIHBoOr VItA -1645 mV 0°C
. . -1630 25°C
-1605 75°C
VH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs{? -1105 - -810 25°C
-1045 -720 75°C
Vit Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mV 0°C
Low for All Inputs(? -1850 - -1475 25°C
-1830 -1450 75°C
LK Input HIGH Current VIN=VHA |CS - - 220 pA -
Others - - 110 pA -
I Input LOW Current VIN=VILB cS 0.5 - 170 pA -
Others -50 - 90 A -
133 Supply Current All Inputs and Outputs -280 -220 - mA -
Open(@
NOTES: 2788 tl 06

1. Typical parameters are specified at VEE = -5.2V, Ta = +25°C and maximum loading.
2. Except CLK and CLK, one of which is tied low and one is tied high.
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IDT10506RL, IDT100506RL, IDT101506RL
HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ECL-100K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit
VTIERM | Terminal Voltage +0.5t0-7.0 \
With Respect to GND
TA Operating Temperature 01to +85 °C
TBlAS Temperature Under Bias -55t0 +125 °C
Ts1G Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55to0 +125
PT Power Dissipation 2.0 w
lout DC Output Current -50 mA
(Output High)
NOTE: 2788 ! 07
1. Stresses greater than those listed under ABSOLUTE MAXIMUM

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

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q to -2.0V, TA = 0 to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ.® Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHAor ViL8 -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHAOr ViLB -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage VIN=VIHBOr ViLA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VHBOr VILA - - -1610 mV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs(@)
viL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs(®
IH Input HIGH Current VIN=VIHA |CS - - 220 HA
Others - - 110
I Input LOW Current VIN=VIB |CS 0.5 - 170 HA
Others -50 - 90
IEE Supply Current All Inputs and Outputs -260 -200 - mA
Open(@
NOTES: 27881108
1. Typical parameters are specified at VEE =-4.5V, TA = +25°C and maximum loading.
2. Except CLK and CLK, one of which is tied low and one is tied high.
5.1 4



IDT10506RL, IDT100506RL, IDT101506RL
HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT)

ECL-101K ABSOLUTE MAXIMUM RATINGS("

COMMERCIAL TEMPERATURE RANGE

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.5t0 -7.0 v
With Respect to GND

TA Operating Temperature 0to +75 °C

TBIAS Temperature Under Bias -55to +125 °C

Ts1G Storage Ceramic -65 to +150 °C
Temperature Plastic -55to +125

PT Power Dissipation 2.0 W

lout DC Output Current -50 mA
(Output High)

NOTE: . 788 1l 08

-

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

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE =-5.2V, RL=50Q to -2.0V, TA = 0to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ." Max. (A) Unit
VoH QOutput HIGH Voltage ViN=VIHAor ViLB -1025 -955 -880 mV
VoL Output LOW Voltage ViN=VIHA or VILB -1810 -1715 -1620 mV
VoHe Output Threshold HIGH Voltage VIN=VHBoOr ViLa -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VHBoOr ViLa - - -1610 mV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs(@
Vi Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs(®
1H Input HIGH Current VIN=VIHA |CS - - 220
Others - - 110
[ Input LOW Current VIN=ViB |[CS 0.5 - 170 BA
Others -50 . 90
IEE Supply Current All Inputs and Outputs -280 -220 - mA
Open(?
NOTES: 2789 ©i 10

1. Typical parameters are specified at VEE = -5.2V, Ta = +25°C and maximum loading.
2. Except CLK and CLK, one of which is tied low and one is tied high.

511



IDT10506RL, IDT100506RL, IDT101506RL
HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION AC TEST INPUT PULSE
Vec(GND) e . !
T -0.9V 80%
20%
DATAGUT 1.7V
1 A .
50Q 30pF* R = tF = 2.0ns typ.
Note: All timing measurements are
_l__i referenced to 50% input levels.
= 2788 drw 07
0.01pF VEE -2.0v
I_ *Includes probe and
- jig capacitance
2788 drw 06
RISE/FALL TIME
Symbol Parameter Test Condition Min. Typ. Max. Unit
tR Output Rise Time - - 2 -~ ns
tF Output Fall Time - - 2 - ns
2788 0l 11

FUNCTIONAL DESCRIPTION

The IDT10496RL, IDT100496RL and IDT101496RL Self-
Timed BiCMOS ECL static RAMs (STRAM) provide high
speed with low power dissipation typical of BICMOS ECL.
On-chip logic additionally helps improve system performance.
The ECL-101K meets electrical specifications that combine
the ECL-100K temperature and voltage compensated output
levels with the high-speed of ECL-10K VEE compatibility
(-5.2V).

As canbe seeninthe Functional Block Diagramon the title
page, this device contains clocked input registers to sample
and hold addresses, input data, and control status. Inputsare
sampled on the rising edge of the clock (CLK) input (falling
edge of CLK). Inthe case of a write cycle, the memory cell is
written during the clock-high time, and write data conducted to

FUNCTIONAL DESCRIPTION TIMING EXAMPLE

ra——L1CY!
CLK \

the outputs. Output data flows out the output latch and is held
into the next cycle.

READ TIMING

In atypical read cycle, the read address is captured by the
rising edge of clock, as at @ below. Then, when clock goes
low, the read data forthe read address clocked in at @ is gated
through the ouptut latch to the output pins. There is a delay
from falling clock to output ready, called tOR (see Read Cycle
Timing). If the clock-high time (iwH) is shorterthanthe inherent
access-time of the cell, output is guaranteed valid after the
specified tAcc. But if twH is longer than the cell access-time,
output data will be valid tbR after clock goes low. Thus, the
time it takes from clock-to-output for any given address (the

\ ' N e e aa

READ DESELECT WRITE READ

S

VWVWV \V
[VVV\ /A
VWV V
\ A‘A’A‘Q.A’A

soon YR XXXXXXXXXXXXXXKXXX @ XX
DATAIN M

YO0 | A0 @ YOONOK00. 000000, 000000, AXH0000, GO0 000000, AXKXN
VAN I ‘YVYV \/ I \/ :: I VVV X I I:: \/

0
XXO0OOXNOCNNN0K e XXXOCRXXXXHNX @ XXXNNX @ XXXRXXNXXCHKXXNNA

WRITE WRITE READ READ

(10X @ XX @ XXX @ XXX @ RXXXXXX

we KON | RAXKHNARRRRNAN CRORKY VXRNAR,  ARAARRD AR YRy VXX

oo JTRTROIEEY

0 (2] ® (1] (>} R ¢ ) (]
READ DATA DESELECT WRITE DATA READ DATA WRITE DATA WRITE DATA READ DATA

[—1ACC:

2788 drw 08
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IDT10506RL, IDT100506RL, IDT101506RL
HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

latency, or tacc) is :
tacc = tacc or (twH + tDR), whichever is larger.

The output latch takes some time to change state for the
next cycle, and this time is controlled by an internal timer.
Therefore, data hold time from clock high at the beginning of
the cycle (tDH) is specified. If the clock-high time (twH) is longer
thanthe tbH , then data will begin to switch immediately upon
the clock-low transition and be steady at tacc.

DESELECT TIMING

Because the outputs are latched, they will continue to drive
the output pins until a disable state is clocked through the
device. The deselected state is achieved by de-asserting chip
select (CS high) at rising edge of clock. This case occurs at
A below. Outputsthen attainthe disable state (low) tacc later.
Status of other inputs do not effect the disabling of the device
when chip select is de-asserted with the proper relation to
clock.

WRITE TIMING

Write cycles are identical to read cycles, except that write
enable and write data need also be supplied, with the appro-
priate setup and hold timing. The device has on-chip timing
that handles all aspects of writing data into the addressed
RAM cell without the need for external write-pulse generation.
The timing logic uses an internal timer to generate the write
pulse, so the falling edge of clock is not critical.

In addition to writing to the RAM cell, the write data is fed
to the output register by a multiplexer, so that write data is
available on the output pins in the appropriate time slot (i.e.
after tAcc or twH + tDR). This function is sometimes called
“Transparent Write,” and is useful for write-through cache
applications. Thusthe input data sampled at @ is available on
the output at the end of the cycle.

There are no restrictions on the order of read cycles and
write cycles.




IDT10506RL, IDT100506RL, IDT101506RL
HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Ranges)

10506RL12 10506RL15
100506RL12 100506RL15
Test 101506RL12 101506RL15
Symbol Parametar(!} Condition Min. I Max. Min. Max. Unlt
Read Cycle
tcye Cycle Time - 12 - 15 - ns
tacci? Access Time from Clock High - - 12 - 15 ns
twL Clock Low Pulse Width - 5 - 6 - ns
twH Clock High Pulse Width - 5 - 6 - ns
tscs Setup Time for Chip Selact - 1 - 1 - ns
tsa Setup Time for Address - 1 - 1 - ns
tHCs Hold Time for Chip Select - 25 - 25 - ns
tHA Hold Time for Address - 25 - 25 - ns
toH Data Hold from Clock Low - 2 - 2 - ns
tDR Data Ready from Clock Low - 0 5 0 5 ns
NOTES: 27880 12
1. Input and Output referenca level is 50% point of waveform.
2. Access time is the larger of tACC or tWH + tDR.
READ CYCLE TIMING DIAGRAM
- tcyc -
CLK ‘ OUTPUT LATCH h OUTPUT LATCH
_4 OPEN HELD \ 2
CS
tscs —
-—tHcs¢|
VVVVWWWIW VVWWW\/
ADDR A‘A‘A’A’A‘A‘A’A‘A’A‘-’A’A’A‘A’A’ W
le— 1SA
a— tHA
DATAouT
- tDH [-tDH 2788 drw 09
tDR
tacc >
5.1 8



IDT10506RL, IDT100506RL, IDT101506RL
HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

et
tHCS

g
_*i

ADDR

e

ra-{SA
tHA

oATAW XXXXXRO0000 XX

[ tSD
tHD

A
g {

(ROCOOOOX_ XXXXXXX

QRN
RN

tswe

1

et
-» tHWE

DATAout

=

r<+ tDH

=<

t—————{ DR~

tacc

10506RL12 10506RL15
100506RL12 100506RL15
Test 101506RL12 101506RL15
Symbol Parameter() Condition Min. [ Max. Min. | Max. Unkt
Write Cycle?
tswe Setup Time for Write Enable - 1 - 1 - ns
tsD Setup Time for Data In ~ 1 - 1 - ns
tHWE Hold Time for Write Enable - 25 - 25 - ns
tHD Hold Time for Data In - 25 - 25 - ns
NOTES: B 13
1. Input and Output reference level is 50% point of waveform.
" 2. All Setup, Hold, and Access timing are the same as the Read Cycle with the addition of above requirements.
WRITE CYCLE TIMING DIAGRAM
fcye >
CLK d \ OUTRUT LATCH OUTPUTLATCH f
- twH - twi
= T 000000
t

e tDH

2788 drw 10




IDT10506RL, IDT100506RL, IDT101506RL
HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

CLOCK INPUT

CLK — CLK
CLK — CLK

REF. VOLTAGE , REF. VOLTAGE
Ves GENERATCR Ves GENERATOR

(a) Differential Mode (b) Falling-Edge-Active

The clock input circult has been designed to accomodate both single-ended and differential mode operation. Differentlal mode
exhiblts better common-mode nolse refection and Is obtalned by driving both true and complemant clock lines with a differentlal driver,
as shown In Figure (a). Single-ended operation Is achieved as either falling-edge-active or rising-edge-active, as shown In Figures (b)
and (c), respoctively. VBB Is designed to drive clock input only and is not Intended to be used for any other purpose.

GENERATOR

CLK—
CLK
[ |REF. VOLTAGE

(c) Rising-Edge-Active

Single-Ended Mode Single-Ended Mode
2788 drw 11
ORDERING INFORMATION
IDT XXX X XX X X
Device Type  Architecture Speed  Package Process/
Temp. Range
L——l Blank Commercial
|C Sidebraze DIP
Iy Small-outline J-bend
| 12 Speed in Nanoseconds
115
| .
— RL Registered Inputs, Latched Outputs
10506 256K (64K x 4-bits) BICMOS ECL-10K
Self-Timed Static RAM
100506 256K (64K x 4-bits) BICMOS ECL-100K
Self-Timed Static RAM
101506 256K (64K x 4-bits) BICMOS ECL-101K
Self-Timed Static RAM
2788 drw 12
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Integrated Device Technology, Inc.

HIGH-SPEED BiCMOS ECL
STATIC RAM 256K (64K x 4-BIT)
with SYNCHRONOUS WRITE

ADVANCE
INFORMATION
IDT10507
IDT100507
IDT101507

FEATURES:

» 65,535-words x 4-bit organization

Address access time: 12/15 ns

Read Data output latch for extended hold time
Short Write Cycle input data and address valid time
Pin compatible with standard 64K x 4
Through-hole DIP and surface-mount packages

DESCRIPTION:

The IDT10507, IDT100507 and IDT101507 are 262,144-
bit high-speed BICEMOS™ ECL static random access
memories organized as 64K x 4, with inputs and outputs fully
compatible with ECL levels. Internal registers on inputs

provide enhanced Write Cycle performance over conven-
tional RAMs, while output read data latch allows longer output
data hold time providing easier design and improved system
level cycle times.

Inthe read mode, this device is pinout and timing compat-
ible with the standard asynchronous SRAMs (IDT10504), yet
the addition of an output latch with separate enable control
allow output data to be captured and held long into the next
cycle. This minimizes noise on the data bus and provides
better set-up time margin for the next logic stage in pipelined
applications.

In the write mode, the device adds an invisible pipeline
stage in the write address and data paths, allowing very short
set-up and hold times for these inputs and less stringent
requirements for the write pulse input.

FUNCTIONAL BLOCK DIAGRAM

ADDRESS |, =
coMPARE[®
Ao
A * L]
Ais L4 .
weur | | oecooer | * 262,144 BIT —— zoc
|| vl o |  MEMORY ARRAY EE
8 [ ] L[]
R . .
£ ° ]
E AB
! Jo o o o o]
s 1 A8
Do T SENSE AMPS LR
D1 E AND READWRTE | A Ale— o
Do R CONTROL THAS— o2
Da r c D Q3
5 ouTPUT H =
—I: MUX *
! B HOLD/OPEN
WE —p
& —
L 1J
OLE
2789 drw 01
BICEMOS ls a trademark of Integrated Device Technology, Inc.
COMMERCIAL TEMPERATURE RANGE AUGUST 1990
@ 1950 Intagrated Device Technology, Inc. 5.12 DSC-8015/1
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IDT10507, 100507, 101507

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION
NC [ 1 ~ 321 CS
Do[]2 31 [J WE
Di[fs 30 1 OLE
D2[] 4 291 NC
Da[s 28 [1 A1s
Qo s 273 Aa
Qi gz 26 [J A3
Vee [ s 251 A2
Vee [} o 24 [ Vee
Q2 [] 10 23] Any 2789 dw 03
Q3 [ n 227 At
Ao ] 12 21 {7 A9
A
e 2B 400-Mil-Wide 300-Mil-Wide
As O s b A CERAMIC PACKAGE PLASTIC SOJ PACKAGE
M c32 Y32
As s T A gsmee
TOP VIEW
PIN DESCRIPTIONS LOGIC SYMBOL
Symbol Pin Name L0
Ao through A1s Address inputs Do D1 D2 Da”
Do through D3 Data Inputs —]Ao
Qo through Q3 Data Outputs : 2;
WE Wirite Enable Input — A3
Cs Chip Select Input (Internal pull down) ] 254
OLE Output Latch Enable —1 As Qo p—
VEE More Negative Supply Voltage ] ﬁ; 8; :
Vce Less Negative Supply Voltage — A Qb—
. 2789 1l 01 —j A10
—JAn
—fA12
AC OPERATING RANGES(" —JAe
—J A4
vo VEE Temperature —Jass
10K | -5.2V 5% 0 TO 75°C, air flow exceeding 2 m/sec CSWEOLE 2780 w05
100K| -4.5V 5% 0 TO 85°C, air flow exceeding 2 m/sec q Q9
101K| -4.75V t0 -5.46V | 0 TO 75°C, air flow exceeding 2 m/sec 64Kx4
NOTE: 2783 I 02 SRAM
1. Referenced to Vcc
TRUTH TABLE(")
CAPACITANCE (TA=+25°C, f=1.0MHz) TS | WE | OLE DataouT? Function
oie soJ H X X L Deselected
Symbol | Parameter Typ. . |Max. | Typ. [Max. | Unit L H L RAM Data Read
CN  |lnput 41 -8 | - |°#F L H H RAMData | Output Held
Capacitance T L X 1 Write
Cout | Output 6 - 3 - pF NOTES P
Capacitance 1. H=High, L=Low, X=Don't Care
27890103 2 DATAouT initiated by falling edge of OLE.
5.12 2



IDT10507, 100507, 101507
HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE

COMMERCIAL TEMPERATURE RANGE

ECL-10K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Valus Unit

VTERM | Terminal Voltage +0.51t0 -7.0 V.
With Respect to GND

TA Operating Temperature 0to +75 °C

TeiAs Temperature Under Bias -55t0 +125 | °C

Ts1G Storage Ceramic -65t0 +150 | °C
Temperature Plastic .551t0 +125

PT Power Dissipation 2.0 w

lour DC Output Current -50 mA
(Output High)

NOTE: 2789 b1 05

e

. Stresses greater than those listed under ABSOLUTE MAXIMUM

RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of ¢
conditions above those indicated in the operational sections of this

specification isnotimplied. Ex
for extended periods may affect reliability.

device at these or any other

ure to absolute maximum rating conditions

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q to -2.0V, TA =0to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min.(B) | Typ{" | Max.(A)| Unit Ta
VoH Output HIGH Voltage VIN=VIHAOr VitB -1000 -840 mV 0°C
-960 -885 -810 25°C
-900 -720 75°C
Vot Output LOW Voltage VIN=VHAOr VILB -1870 -1665 mV 0°C
-1850 - -1650 25°C
-1830 -1625 75°C
VoHe Output Threshold HIGH Voltage VIN=VIHBOr ViLA -1020 mV 0°C
-980 - - 25°C
) -920 75°C
Voie Output Threshold LOW Voltage VIN=VHBoOr Vita -1645 mV 0°C
- - -1630 25°C
-1605 75°C
VIH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs -1105 - -810 25°C
-1045 -720 75°C
ViL Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mV 0°C
Low for All Inputs -1850 - -1475 25°C
-1830 -1450 75°C
IH Input HIGH Current VIN=VHA |CS - - 220 BA -
Others - - 110 HA -
(R Input LOW Current VIN=VILB |TS 0.5 - 170 pA -
Others -50 - 90 HA -
leE Supply Current All Inputs and Outputs Open -280 -220 - mA -
NOTE: 2789 bl 06
1. Typical parameters are specified at VEE =-5.2V, TA = +25°C and maximum loading.
5.12 3



IDT10507, 100507, 101507

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE

COMMERCIAL TEMPERATURE RANGE

ECL-100K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit
VTERM | Terminal Voltage +0.510-7.0 v
With Respect to GND
TA Operating Temperature 0to +85 °C
TBIAS Temperature Under Bias -55t0 +125 | °C
Ts1G Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55to0 +125
PT Power Dissipation w
lout DC Output Current mA
(Output High)
NOTE: 789 1 07
1. Stresses greater than those listed under ABSOLUTE MAXIMUM

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

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q to -2.0V, TA =0 to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ.(V Max. (A) Unit
VoH Output HIGH Voltage VIiN=VIHAor ViLB -1025 -955 -880 mV
Vot Output LOW Voltage VIN=VIHA Or VILB -1810 -1715 -1620 mV
Vouc Output Threshold HIGH Voltage VIN=VIHB or VILA -1035 - - mV
Voic Output Threshold LOW Voltage VIN=ViHBOr VILA - - -1610 mV
VH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
ViL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
1H Input HIGH Current ViIN=VHA |CS - - 220 pA
Others - - 110
e Input LOW Current VIN=Vis [CS 0.5 - 170 RA
Others -50 - 90
IEE Supply Current All Inputs and Outputs Open -260 -200 - mA
NOTE: Zrsanics
1. Typical parameters are specified at VEE = -4.5V, TA = +25°C and maximum loading.
5.12 4




IDT10507, 100507, 101507

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE
ECL-101K ABSOLUTE MAXIMUM RATINGS'"
Symbol Rating Value Unit
VTERM | Terminal Voltage +0.5t0 -7.0 \"
With Respect to GND
TA | Operating Temperature 0to +75 °C
TBlAs Temperature Under Bias -551t0 +125 °C
Ts1G Storage Ceramic -65t0 +150 | °C
Temperature Plastic -5510 +125
PT Power Dissipation 2.0 w
lout DC Output Current -50 mA
(Output High)
NOTE: 7890109

-

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

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q to -2.0V, TA = 0to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Condition Min. (B) Typ) Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHAOr ViLB -1025 -955 -880 mV
VoL QOutput LOW Voltage ViN=VIHAor VILB -1810 -1715 -1620 mV
VoHe Output Threshold HIGH Voltage VIN=VIHB Or VILA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VHBOr ViLA - - -1610 mV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
ViL Input LOW Voltage ‘Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
1H Input HIGH Current VIN=VIHA |CS - - 220 pA
. Others - - 110
i Input LOW Current VN=Vie |CS 0.5 - 170 pA
Others -50 - 90
lee Supply Current All Inputs and Outputs Open -280 -220 - mA
NOTE: 2789 bl 10

1. Typical parameters are specified at VEe = -5.2V, TA = +25°C and maximum loading.




IDT10507, 100507, 101507

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION AC TEST INPUT PULSE
Vecc(GND) T 0QV cmmmmmmmmm ey
% ) 0.9V 80%
20%
DATAoUT v
tR tF
50Q 30pF* 1R = tF = 2.0ns typ.
Note: All timing measurements are
[ i referenced to 50% input levals.
— 2789 drw 07
0.01uF VEE -2.0V
—:[:—_ *Includes probe and
- jig capacitance
2789 drw 06
RISE/FALL TIME
Symbol Parameter Test Condition Min. Typ. Max. Unit
tR Output Rise Time - - 2 - ns
tF Output Fall Time - - 2 - ns
2789 ol 11

FUNCTIONAL DESCRIPTION

The IDT10507, IDT100507 and IDT101507 BiCMOS ECL
static RAMs (SRAM) with SYNCHRONOUS WRITE provide
high speed with low power dissipation typical of BICMOS
ECL. On-chip logic additionally helps improve system per-
formance, yet the device is pinout-compatible with asynchro-
nous equivalents (i.e...IDT10504, IDT100504, and IDT101504
respectively). The ECL-101K meets electrical specifications
that combine the ECL-100K temperature and voltage com-
pensated output levels with the high-speed of ECL-10K VEE
compatibility (-5.2V).

As canbe seen inthe Functional Block Diagramon the title
page, this device contains clocked input registers to sample
and hold addresses and input data, during a write cycle only.

FUNCTIONAL DESCRIPTION TIMING EXAMPLE

e XXZXZ I \

Inputs are sampled on the rising edge of the Write Enable
(WE). The write cycle is pipelined: the memory cell is written
during the WE-low time in the next cycle.

Read cycles are not pipelined and operate identically to an
asynchronous device, except that an output latch is provided
to capture and hold Read data.

READ TIMING

The read timing on the device is asynchronous. Dataout
is held low until the device is selected by Chip Select (CS).
Then Address (ADDR) settles and data appears on the output
after time tAA, as at © below.

DataourT is held for a short time (tOH) after the address

WRITE READ

READ DESELECT
= XX

1 I 11111 N

WRITE WRITE READ READ
N
11110 S G

oaran JOQGCORCOR0OOCOROANOAONK

tRes

DATAouT

(2]
(OLE Disabled) DESELECT

P KON
(RN

R @ XXX @ X RRXRRRXXRRXXKRRRRARX
(2,)

/S

DESELECT

DATAout

\/

5.12 6



IDT10507, 100507, 101507

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE

COMMERCIAL TEMPERATURE RANGE

begins to change for the next access, as canbe seen at @ —
allowing addresses to begin to change early for the next cycle
— then ambiguous data is on the bus until a new time tAA.

To avoid this noise on the bus and provide for longer output
hold time, this device includes an output Read data latch
which allows Read data to flow out while Output Latch Enable
(OLE) is low, and then hold when OLE is high. Thus in the
example below Read data at @ is held until Read data at ® is
ready for output. . -

Note that DataouTis disabled (held low) by CS high or WE
low, regardless of the state of the Output Latch.

DESELECT TIMING

Deselect timing is identical to a standard asynchronous
device. This case occurs at @ below. Outputs attain the
disable state (low) tRcs later Chip Select (CS) is taken to a
high logic state. Status of other inputs do not effect the
disabling of the device when chip select is de-asserted.

WRITE TIMING
Write cycles pipelined to. allow easier design and higher
systemperformance. The write pulse created onthe WE input

is used as a strobe to clock in the Write Address and Data into
aregister. This address and data are held in the register until
the next write cycle, when they are used to write into the
memory array through the Input Multiplexor.

Notethe very short valid window required for Write Address
and Data inputs. This is because these signals are captured
by the input register. This means that input data may arrive
lateinthe cycle, as at @ below, ordata and address may arrive
late, as at © below. e

Dataour is disabled during the Write Cycle. If CS is held
low (active) and addresses remain unchanged, the DataouT
pins will output the written data after “Write Recovery Time”
(twR), as for a standard asynchronous device.

There is a special case when a Read cycle follows directly
a Write Cycle to the same address. The memory array has not
yet been updated with the Write data — it is still in the input
register. This case is handled by including an address com-
parator and Output Multiplexor on the device: if the address
being presented on the input pins is the same as the address
stored in the input register, the data presented to the output
pins is also from the input register.




IDT10507, 100507, 101507
HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10507512 10507S15
100507512 100507515
Test 101507812 101507815
Symbol Parameter(! Condition Min. | Max. Min. Max. Unit
Read Cycle
taa(? Address Access Time - - ns
tacs Chip Select Accass Time - - ns
tRCS Chip Select Recovery Time - - ns
toH Data Hold from Address Change| - 3 ns
tOLEL Latch Enable Low Pulse Width - 5 ns
tAHO Address Valid to OLE High - 17 ns
toH Data Hold from Clock Low - 0 - | ns
toR Data Ready from Clock Low - 0 4 ns
NOTES: 2789 bl 12

1. Input and Output reference level is 50% point of waveform.
2. Read Data is valid at taa or tAHO - tOLEL + tDR, whichever is larger; that is, Read Data is valid at the access time unless Qutput Latch Enable is high, and
then access is toR after OLE goes low.

READ CYCLE GATED BY CHIP SELECT

(&
tacs tRC
DATAout
READ CYCLE GATED BY ADDRESS
ADDR \\ X

DATAouT
|
OUTPUT LATCH TIMING |
orE /
i . tAHO -
[ {OLEL— ™
DATAour
—T tDH
e tDR 2789 drw 08




IDT10507, 100507, 101507

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE

COMMERCIAL TEMPERATURE RANGE

erating Range)

AC ELECTRICAL CHARACTERISTICS (Over the AC Op

10507512 10507515
100507512 100507S15
Test 101507S12 101507515
Symbol Parametert" Condition Min. |  Max Min. | Max Unit
Write Cycle
tw Write Pulse Width - ns
twscs Setup Time for Chip Select - ns
twsa Setup Time for Address - ns
twsD Setup Time for Data In - ns
twHCS Hold Time for Chip Select - ns
tWHA Hold Time for Address - ns
tWHD Hold Time for Data In - ns
tws Write Disable Time 5 ns
twa Write Recovery Time - - 5 - 5 ns
NOTE: 2789 bl 13
1. Input and Output reference level is 50% point of waveform.
WRITE CYCLE TIMING DIAGRAM
w XXXXXXXXXXXX@ KORRRRRRARR
[<— twscs —™1 twHCs [*— .
oo O00OXXXCCCOXXNCCXXXRXNCH) (OO0
twsaA *mw\ L
oaTan XN (ORCOMCRNQK
twsp —
— twHD
WE /
tw
yrr O
wwwwwwiwiwWwwwiwWwWWWWWWAY
DATAoUT A‘A A’A‘A‘A‘A‘A‘A‘A‘A‘A‘A.A‘A‘A‘A’A‘A‘A.A‘A‘A’A’A’A‘A‘
2789 drw 10




IDT10507, 100507, 101507
HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION
IDT XXX X XX X X

Device Type  Architecture  Speed  Package Process/
Temp. Range

Blank

| C
Iy

| 12
1 15

S

10507

100507

101507

Commercial

Sidebraze DIP
Small-outline J-bend

Speed in Nanoseconds

Standard (Write Logic, Read Latch)

256K (64K x 4-bits) BICMOS ECL-10K
Static RAM with Synchronous Write
256K (64K x 4-bits) BICMOS ECL-100K
Static RAM with Synchronous Write

256K (64K x 4-bits) BICMOS ECL-101K

Static RAM with Synchronous Write
2789 drw 11

5.12

10



Integrated Device Technology, Inc.

HIGH-SPEED BiCMOS ECL
STATIC RAM 256K (64K x 4-BIT)
with CONDITIONAL WRITE

ADVANCE
INFORMATION
IDT10508
IDT100508
IDT101508

FEATURES:

65,535-words x 4-bit organization

Address access time: 12/15 ns

Read Data output latch for extended hold time
Short Write Cycle input data and address valid time
Write Cycle may be terminated very late in the cycle
Pin compatible with standard 64Kx4

Through-hole DIP and surface-mount packages

DESCRIPTION:

The IDT10508, IDT100508 and IDT101508 are 262,144-
bit high-speed BICEMOS™ ECL staticrandom access memo-
ries organized as 64K x 4, with inputs and outputs fully
compatible with ECL levels. Internal registers on inputs
provide enhanced Write Cycle performance over conven-

tional RAMs, while output read data latch allows longer output
data hold time providing easier design and improved system
level cycle times.

Inthe read mode, this device is pinout and timing compat-
ible with the standard asynchronous SRAMs (IDT10504), yet
the addition of an output latch with separate enable control
allow output data to be captured and held long into the next
cycle. This minimizes noise on the data bus and provides
better set-up time margin for the next logic stage in pipelined
applications.

In the write mode, the device adds an invisible pipeline
stage in the write address and data paths, allowing very short
set-up and hold times for these inputs and less stringent
requirements for the write pulse input. Additionally, the
address and data paths to the input register are gated by the
Conditional Write Multiplexor, which allows termination of a
Write cycle late in the cycle.

FUNCTIONAL BLOCK DIAGRAM

ADDRESS],, =
COMPARI
Ao - _—
A - A - L]
[ ] L]
* . . €5,536-BIT vee
— I;ILI;T o |pecooen | * MEHORY ARRAY ~— e
| A | B . .
ot BCOND —— R . ]
WRITE 3 A8
Do < Mux 1 e o o o of
A 8
L] _— —v
D T SENSE AMPS AB L L2 Qo
_ | — € ANDREADWRITE [~ A A > Q
i . CONTROL T IS Q
SIS o
A8 5 | outpur H
T MUX *
'
B HOLD/OPEN
WE
o 2792 dw 01
BICEMOS s a of Devkcs Technology, Inc.
COMMERCIAL TEMPERATURE RANGE AUGUST 1990
© 1990 Integrated Device Technology, Inc. 5.13 DSC-801611
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IDT10508, IDT100508, IDT101508
HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with CONDITIONAL WRITE COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

U/

NC Ot 32 [1 CS
Do[2 a1 [ WE
D10s 30 [ OLE
D2 [] 4 20 [1 NC
Da Qs 28 [ Ass
Qo s 27 E Avs
Qi gvz 26 A3
Vec [} 8 251 A1z
Vec O o 24 1 VEE
Q2 010 23] An
Qs g n 22 {7 Ao
Ao [ 12 217 Ag
A1 13 20 [ As
Az [ 14 1wl Az 400-Mil-Wide 300-Mil-Wide
Az ] 15 1817 As CERAMIC PACKAGE PLASTIC SOJ PACKAGE
As 16 17 As 2792dw02 C32 Y32
TOP VIEW
PIN DESCRIPTIONS LOGIC SYMBOL
Symbol Pin Name Pl
Ao through A1s Address Inputs : Do D1 D2 D3
Do through D3 Data Inputs —j Ao
Qo through Q3 Data Outputs =] ﬁ;
WE Write Enable Input —aa
Ccs Chip Select Input (Internal pull down) - 2;
OLE Output Latch Enable e Qo l—
VEE More Negative Supply Voltage —A7 Qi —
- —As Q2}—
Vcc Less Negative Supply Voltage Ao Qal—
2792 bl 01 —Hao
— A1
—{A12
(1) — A3
AC OPERATING RANGES — A4
vo VEE Temperature —qAs_
10K | -5.2V £5% 0 TO 75°C, air flow exceeding 2 m/sec CS WE OLE 2792 drw 05
100K| -4.5V 5% 0 TO 85°C, air flow exceeding 2 m/sec v ? ?
101K| -4.75V to -5.46V| 0 TO 75°C, air flow exceeding 2 m/sec ggth:
NOTE: 2792 10l 02
1. Referenced to Vcc
CAPACITANCE (TA=+25°C, f=1.0MHz) TRUTH TABLE("
DIP soJ CS | WE | OLE | Dataour® Function
Symbol Parameter Typ. |Max. | Typ. |Max. |Unit H X X L Deselected
CIN Input ) 4 - 3 - pF L H L RAM Data Read
Capacitanca L H H RAM Data | Output Held
Court Output 6 - 3 - pF "
Capacitance L L X L Write
7emioa NOTES: 2782161 04

1. H=High, L=Low, X=Don't Care
2. DATAoUT initiated by falling edge of OLE.

5.13 2



IDT10508, IDT100508, IDT101508
HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with CONDITIONAL WRITE COMMERCIAL TEMPERATURE RANGE

ECL-10K ABSOLUTE MAXIMUM RATINGS("!

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.5t0 -7.0 \
With Respect to GND

TA Operating Temperature 0to +75 °C

TBIAS Temperature Under Bias -55t0 +125 | °C

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

PT Power Dissipation 2.0 w

lout DC Output Current -50 mA
(Output High)

NOTE: 27921l 05

-

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

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL= 50Q to -2.0V, TA = 0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min.(B) | Typ{" |[Max.(A)| Unit TA
VoH Output HIGH Voltage VIN=VIHAOr VIiLB -1000 -840 mV 0°C
-960 -885 -810 25°C
-900 =720 75°C
Vou Output LOW Voltage VIN=VHAOr ViLB -1870 -1665 mV 0°C
-1850 - -1650 25°C
-1830 -1625 75°C
VoHc Output Threshold HIGH Voltage VIN=VHBoOr Vita -1020 mV 0°C
-980 - - 25°C
-820 75°C
VoLc Output Threshold LOW Voltage ViIN=VHBOr VILA -1645 mVv 0°C
- - -1630 25°C
-1605 75°C
VH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs -1105 - -810 25°C
-1045 -720 75°C
ViL Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mV 0°C
Low for All Inputs -1850 - -1475 25°C
-1830 -1450 75°C
] Input HIGH Current ViN=VHA |CS - - 220 RA -
Others : - - 110 pA -
N8 Input LOW Current ViN=Vie |CS 0.5 - 170 HA -
Others -50 - 90 HA -
IEE Supply Current All Inputs and Outputs Open -280 -220 - mA -
NOTE: 279210106

1. Typical parameters are specified at VEE =-5.2V, Ta = +25°C and maximum loading.




IDT10508, IDT100508, IDT101508

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with CONDITIONAL WRITE COMMERCIAL TEMPERATURE RANGE

ECL-100K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.510-7.0 Vv
With Respect to GND

TA Operating Temperature
TaIAS Temperature Under Bias

0to +85 °C
-55t0 +125 °C

Tsta Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55to +125
PT Power Dissipation 2.0 w
lout DC Output Current -50 mA
(Output High)
NOTE: 792 bl 07

ey

. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specificationis notimplied. Exposure to absolute maximum rating conditions
for extended periods may aftect reliability.

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = 4.5V, RL=50Q to -2.0V, TA = 0to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ.tY Max. (A) Unit
Vor Output HIGH Voltage VIN=VIHAOr ViLB -1025 -955 -880 mV
VoL QOutput LOW Voltage ViN=VIHAOr ViLB -1810 -1715 -1620 mV
VoHe Qutput Threshold HIGH Voltage VIN=VIHBOr ViLA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VIHBoOr VILA - - -1610 mvV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

. High for All Inputs
ViL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs h

(] Input HIGH Current ViIN=VHA [CS - - 220 HA
Others - - 110

It Input LOW Current VIN=Vie |CS 0.5 - 170 HA
Others -50 - 90

15 Supply Current All Inputs and Outputs Open -260 -200 - mA

NOTE: 2792 1 08

1. Typical parameters are specified at VEE = -4.5V, TA = +25°C and maximum loading.




1DT10508, IDT100508, IDT101508

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with CONDITIONAL WRITE COMMERCIAL TEMPERATURE RANGE
ECL-101K ABSOLUTE MAXIMUM RATINGS("
Symbol Rating Value Unit
VTERM | Terminal Voltage +0.5t0 -7.0 A
With Respect to GND
TA Operating Temperature 0to +75 °C
TeiAs Temperature Under Bias -55t0 +125 | °C
TsTG Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55t0 +125
PT Power Dissipation 2.0 w
lout DC Output Current -50 mA
(Output High)
NOTE: areenim

oy

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

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q to -2.0V, TA = 0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Tost Condition Min. (B) Typ" Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHAOr ViLB -1025 -955 -880 mV
Vou Output LOW Voltage VIN=ViHAOr ViLB -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage VIN=ViHBOr VILA -1035 - - mV
VoLc Qutput Threshold LOW Voltage ViIN=VIHBOr ViLA - - -1610 mV
ViH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
ViL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
1 Input HIGH Current VIN=VHA |CS - - 220 nA
Others - - 110
L Input LOW Current VIN=Vis |CS 0.5 - 170 HA
Others -50 - 90
IEE Supply Current All Inputs and Outputs Open -280 -220 - mA
NOTE: 2792 i 10

1. Typical paraméters are specified at VEE =-5.2V, TA = +25°C and maximum loading.

5.13 5



IDT10508, IDT100508, IDT101508

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with CONDITIONAL WRITE

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION
Vee (GND)

f

DATAouT

1

500 30pF*

3

AC TEST INPUT PULSE -
<0.9V -----meeaoo-y 80%
1.7V 20%
R tF
R = tF = 2.0ns typ.

Note: All timing measurements are
referenced to 50% input levels.

0 — 2792 drw 07
.01puF VeE -2.0V
I__ *Includes probe and
= jig capacitance
2792 drw 06
RISE/FALL TIME
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
R Output Rise Time — — 2 — ns
r Output Fall Time — — 2 - ns
2792 0i 1.

FUNCTIONAL DESCRIPTION

The IDT10508, IDT100508, and IDT101508 BiCMOS ECL
static RAMs (SRAM) with CONDITIONAL WRITE provide
high speed with low power dissipation typical of BICMOS
ECL. On-chip logic additionally helps improve system per-
formance, yet the device is pinout-compatible with asynchro-
nous equivalents (i.e...IDT10504, IDT100504,and IDT101504
respectively). The ECL-101K meets electrical specifications
that combine the ECL-100K temperature and voltage com-
pensated output levels with the high-speed of ECL-10K VEE
compatibility (-5.2V).

As can be seen inthe Functional Block Diagram on the title
page, this device contains clocked input registers to sample
and hold addresses and input data, during a write cycle only.

FUNCTIONAL DESCRIPTION TIMING EXAMPLE

o L

Inputs are sampled on the rising edge of the Write Enable
(WE). The write cycle is pipelined: the memory cell is written
during the WE-low time in the next cycle. Additionally, the
address and data paths to the input register are gated by the
Conditional Write Multiplexor, which allows termination of a
Write cycle late in the cycle.

Read cycles are not pipelined and operate identically to an

asynchronous device, except that an output latch is provided

to capture and hold Read data.

READ TIMING
The read timing on the device is asynchronous. Dataout
is held low until the device is selected by Chip Select (CS).

DESELECT WRITE READ

K N

A1 G 11111} D)

WRITE yREFTEAD READ
A /C

_..I twrcs
X o el o Y o X

oaran XOUROOOCOOCOOUOOOCOCKXOND

P XXX 101010101010601010101010106

—»{ tRCS twR — W
CORN2 N oceBecr G,

SN A N A A

/

S 1) EAW e
DATA, DESELECT DATA DATA
2792 drw 08
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IDT10508, IDT100508, IDT101508

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with CONDITIONAL WRITE

COMMERCIAL TEMPERATURE RANGE

Then Address (ADDR) settles and data appears on the output
after time taa, as at © below.

DataouT is held for a short time (toH) after the address
begins to change forthe next access, as canbe seenat @ —
allowing addresses to begin to change early for the next cycle
— then ambiguous data is on the bus until a new time tAA.

To avoidthis noise on the bus and provide for longer output
hold time, this device includes an output Read data latch
which allows Read data to flow out while Output Latch Enable
(OLE) is low, and then hold when OLE is high. Thus in the
example below Read data at @ is held until Read dataat @ is
ready for output. . .

Note that DataouTis disabled (held low) by CS high or WE
low, regardless of the state of the Output Latch.

DESELECT TIMING

Deselect timing is identical to a standard asynchronous
device. This case occurs at @ below. Outputs attain. the
disable state (low) tRcs later Chip Select (CS) is taken to a
high logic state. Status of other inputs do not effect the
disabling of the device when chip select is de-asserted.

WRITE TIMING

Write cycles pipelined to allow easier design and higher
system performance. The write pulse created on the WE input
is used as a strobe to clock in the Write Address and Data into
aregister. This address and data are held in the register until
the next write cycle, when they are used to write into the
memory array through the Input Multiplexor.

Note the very short valid window required for Write Address
and Data inputs. This is because these signals are captured
by the input register. This means that input data may arrive
late inthe cycle, as at @ below, ordata and address may arrive
late, as at @ below.

DataouT is disabled during the Write Cycle. If CS is held
low (active) and addresses remain unchanged, the Dataocut
pins will output the written data after “Write Recovery Time”
(twR), as for a standard asynchronous device.

There is a special case when a Read cycle follows directly
aWrite Cycle to the same address. The memory array has not
yet been updated with the Write data — it is still in the input
register. This case is handled by including an address com-
parator and Output Multiplexor on the device: if the address
being presented on the input pins is the same as the address
stored in the input register, the data presented to the output
pins is also from the input register.

CONDITIONAL WRITE

In certain system architectures, the decision whether to
write data within a cycle occurs late inthe cycle. An example
might be cache hit logic taking time to decide if a cache line
needs to be updated. This device allows awriteto be initiated,
yet terminated very late in the cycle by using Chip Select
should a write not be required by the system.

The Conditional Write Multiplexor controlled by Chip Select
makes this possible. Inanormal Write cycle, CSislowandthe
Multiplexordelivers the state of the addresses anddata onthe
input pins to the Input Multiplexor and Input Register, respec-
tively. Because CS does not gate the Write Pulse logic, it has
a short valid window requirement.

To terminate the Write cycle, as shown at @ below, all that
is required is to bring CS to a high logic state. This switches
the Conditional Write Multiplexor to circulate the previously
written address and data (held in the input Register) around to
be clocked again into the Input Register. No Write cycle is
apparent to the system.




IDT10508, IDT100508, IDT101508
HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with CONDITIONAL WRITE

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10508512 10508S15

100508512 100508515

Test 101508512 101508515

Symbol Paramater(!) Condition Min. | - Max Min. [ Max. Unit
Read Cycle
taa(? Address Accass Time - ns
tacs Chip Select Access Time - ns
tRCcs Chip Select Recovery Time - ns
toH Data Hold from Address Change - ns
tOLEL Latch Enable Low Pulse Width - ns
tAHO Address Valid to OLE High - ns
toH Data Hold from Clock Low - ns
toR Data Ready from Clock Low - ns
NOTES: 27921 12

1. Input and Output reference level is 50% point of waveform.

2. Read Data is valid at taa or taHO - tOLEL + DR, whichever is larger; that is,

then access is tor after OLE goes low.

READ CYCLE GATED BY CHIP SELECT

cs

DATAouT

tACs

tRCS

READ CYCLE GATED BY ADDRESS

ADDR )(

DATAouT

OUTPUT LATCH TIMING

Read Data is valid at the access time unless Output Latch Enable is high, and

OLE ) f
tAHO
tOLEL
DATAout
—>1{DH 2792 drw 09
r*—tDR
5.13 8



1DT10508, IDT100508, IDT101508

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with CONDITIONAL WRITE COMMERCIAL TEMPERATURE RANGE
AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)
10508512 10508515
100508512 100508515
Test 101508512 101508515
Symbol Parameter(! Condition Min. [ Max. Min. Max. Unit
Write Cycle
tw Write Pulse Width - 10 - 12 - ns
twscs Setup Time for Chip Select - 1 - 1 - ns
twrcs CS Set-Up, Terminated Write - 2 2 - ns
twsa Setup Time for Address - 1 1 - ns
twsd Setup Time for Data In - 1 1 - ns
tWHCS Hold Time for Chip Select ~ 2 2 - ns
tWHA Hold Time for Address - 2 2 - ns
tWHD Hold Time for Data In - 2 2 - ns
tws Write Disable Time - - - ns
tWR Write Recovery Time - - 5 - ns
NOTE: 279211 13
1. Input and Output reference level is 50% point of waveform.
WRITE CYCLE TIMING DIAGRAM
twics pe—

s RN ;_'J@W
roon LK RRRR m

onrane. XXXXOORORCRXXXXXXXXXXXXXNNXRNN

twsD

WE \ /

tw -

oniour YY) M

2792drw 10




IDT10508, IDT100508, IDT101508

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with CONDITIONAL WRITE COMMERCIAL TEMPERATURE RANGE
ORDERING INFORMATION
DT XXX X XX X X
Device Type  Architecture  Speed  Package Process/
Temp. Range

Blank Commercial

| C Sidebraze DIP
Iy Small-outline J-bend
{ 12 Speed in Nanoseconds
15
{'s - standard (Write Logic, Read Latch)
10s0s 256K (64K x 4-bits) BICMOS ECL-10K
Static RAM with Conditional Write
100508 256K (64K x 4-bits) BICMOS ECL-100K
Static RAM with Conditional Write
101508 256K (64K x 4-bits) BICMOS ECL-101K

Static RAM with Conditional Write
2762 dew 11

513 10



HIGH-SPEED BiCMOS PRELIMINARY
256K (32K x 9-BIT) SRAM IDT101509D
Integrated Device Technology, Inc.

FEATURES:

+ 32,768-words x 9-bit organization

+ Address access time: 8/10/12/15

» Wide word for reduced address loading

+ Guaranteed Output Hold time

« Differential Write Clock and Single-Ended Write Enable
« Fully compatible with ECL logic levels

+ Separate data input and output

« Standard pinouts

DESCRIPTION:

The IDT10509D, IDT100509D and IDT101509D are
294,912-bit high-speed BICEMOS™ ECL static random ac-
cessmemories organized as 32Kx9, with separate datainputs
and outputs. All I/Os are fully compatible with ECL levels.

These devices are part of a family of nine-bit-wide ECL

SRAMs. The devices have been configured to follow the
proposed ECL SRAM JEDEC pinout. Because they are
manufactured in BICEMOS™ technology, however, power
dissipation is similar to CMOS devices of equivalent density.

The asynchronous SRAMs are the most straightforward to
use because no additional clocks or controls are required:
DataourT is available an access time after the last change of
address.

The fast access time and guaranteed Output Hold time
allow greater margin for system timing variation.

Towrite data into this device requires the creation of a Write
Pulse, which is the combination of the Write Enable and the
Write Clock. The differential Write Clock ensures easy crea-
tion of a clean write pulse throughout the memory array,
reducing requirements on the skew of Write Enable with
respect to addresses.  Write cycles can be operated in
traditional manner by disabling the Write-Clock and using the
Write Enable only. Write cycle disables the output pins in
conventional fashion.

FUNCTIONAL BLOCK DIAGRAM

Ao
[ ] [
[ ] L ]
. pecooer | o 294,912-BIT --— \/cc
MEMORY ARRAY - i
[ ] [ ]
[ ] [
[ ] [ ]
A4
o o o o o]
Do ‘ — Qo
D1 Q1
p— -
D2 Q2
p— -
Ds - SENSE AMPS - 3
AND READ/WRITE
D - CONTROL - Qs
Ds Qs
p—i —
De Qs
- —
Dr Q7
— —
Ds Qs
WE - [~
WCLK D [
WCLK
cs _.JI
2810 drw 01
BICEMOS is a of Integrated Device Tech: gy, Inc.
COMMERCIAL TEMPERATURE RANGES AUGUST 1990

© 1990 Integrated Device Technology, Inc.

DSC-8017/-
1



IDT10509D, IDT100509D, IDT101509D
HIGH SPEED BICMOS ECL STATIC RAM 256K (32K x 9-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION
(As)NC []1 ~ 48 [1 A1t
A4 [ 2 47 ] Ao
A2 [} 3 48 (1 As
A3 [] 4 451 WE
A1sa s 44 1] Ds
€S s 4[] D3
Dz} 7 421 D2
De [] s 40 Qe
Q7 Qs 00 Qs
Vee [ 10 38 [J Vee
Qs ] 1 38 1] Q2
\‘fc g 12 a7 Vee 300-Mil-Wide
EE [ 13 36 [1 Vec
as O 14 s a Plastic SS:)SP Package
Vee [ 15 343 Vee
Qs [ 18 33 Qo
Ds ] 17 2] D1
Ds ] 18 310 Do
Ao [] 19 30 [ WCLK
At 2 2 M WCLK
A2 g 2t 28] As LOGIC SYMBOL
A3 [ 22 271 A7
(As)NC [ 2 27 As N I Y A |
NC [ 24 B0 As o awo2 Do D1 D2 D3 D4 Ds De D7 Ds
—{ Ao
TOP VIEW 1A
— A2 do f—
— A3 Qi }p—
— A4 Qap—
—As Q3f—
PIN DESCRIPTIONS — Ae Qsf—
Symbol Pin Name ] 2: 8: —
Ao through A14 Address Inputs —{ A9 Q7 b—
Do through De Data Inputs - 2“’ Qsf—
— A1
Qo through Qe Data Outputs A
CS Chip Select Input (Internal pull down) —]A13
WE Write Enable Input A —
- - CS WE WCLK WCLK 2810w 04
WCLK, WCLK Differential Write Clock Inputs o o T
VEE More Negative Supply Voltage
vee Less Negative Supply Voltage 32Kx9
NC No Connect (Not internally bonded) SRAM
. 2810 bl 01
AC OPERATING RANGES("
Vo VEE Temperature TRUTH TABLE(
10K | -5.2V £5% 0 TO 75°C, air flow exceeding 2 m/sec CS |WE |WCLK |WCLK Data out Function
100K} -4.5V £5% 0 TO 85°C, air flow exceeding 2 m/sec H | x X X L Deselected
101K| -4.75V 10 -5.46V | 0 TO 75°C, air flow exceeding 2 n/sec L|H X X RAM Data Read
NOTE: 2810 bl 02
1. Referenced to Voo L] X L H RAM Data Read
L|L H L L Write, Diff. Clock
CAPACITANCE (Ta=+25°C, f=1.0MHz) T e C Wiie Low Giook
SSop L]|L H VEE L Write, High Clock
Symbol Parameter Typ. Max. Unit LT L vee | vee L Write, Single
CiN Input Capacitance TBD - pF Enable
Cout | Output Capacitance TBD - pF | NOTE: ‘ 2810mi04
280603 1. H=High, L=Low, X=Don't Care
5.14 2



IDT10509, IDT100509D, IDT101509D

HIGH SPEED BICMOS ECL STATIC RAM 256K (32K x 9-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-10K ABSOLUTE MAXIMUM RATINGS("
Symbol Rating Value Unit
VTERM | Terminal Voltage +0.510 -7.0 \"
With Respect to GND
TA Operating Temperature 0to +75 °C
TeiAs Temperature Under Bias -55t0 +125 | °C
Ts1G Storage Ceramic -65t0 +150 | °C
Temperature
PT Power Dissipation 2.0 w
lout DC Output Current (Output -50 mA
High)
NOTE: 20605

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE = -6.2V, RL=50Q to -2.0V, TA = 0 to +75°C, air flow exceeding 2 m/sec)

Symbol Paramater Test Conditions Min.(B) | Typ{V |Max.(A)| Unit Ta
VoH Output HIGH Voltage ViN=VIiHAOr VILB -1000 -840 mV 0°C
-960 -885 -810 25°C
-900 -720 75°C
Vou Output LOW Voltage VIN=VIHA or VILB -1870 -1665 mV 0°C
-1850 - -1650 . 25°C
-1830 -1625 75°C
VoHe Output Threshold HIGH Voltage VIN=ViHBor Vita - -1020 mV 0°C
-980 - - 25°C
-920 75°C
VoLc Output Threshold LOW Voltage VIN=VIHBoOr Vita -1645 mV 0°C
: - - -1630 25°C
-1605 75°C
VH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs -1105 - -810 25°C
-1045 -720 75°C
viL Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mV 0°C
Low for All Inputs -1850 - -1475 25°C
-1830 -1450 75°C
fH Input HIGH Current VIN=VHA |CS - - 220 HA -
Others - - 110 HA -
(TR Input LOW Current VIN=ViB |CS 0.5 - 170 pA -
Others -50 - 90 RA -
(43 Supply Current All Inputs and Outputs Open -280 -220 - mA -
NOTE: 2610 bl 06

1. Typical parameters are specified at VEE =-5.2V, Ta = +25°C and maximum loading.




IDT10509D, IDT100509D, IDT101509D

HIGH SPEED BICMOS ECL STATIC RAM 256K (32K x 9-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-100K ABSOLUTE MAXIMUM RATINGS("
Symbol Rating Value Unit
VTERM | Terminal Voltage +0.510-70 | V
With Respect to GND
TA Operating Temperature 0to +85 °C
TaiAs Temperature Under Bias -55to +125 | °C
TsTG Storage Ceramic -65to +150 °C
Temperature
PT Power Dissipation 2.0 w
lout DC Output Current -50 mA
(Output High)
NOTE: 281011 07

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

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = 4.5V, BRL=50Q to -2.0V, TA = 0 to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) TypV Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHA or VILB -1025 -955 -880 mV
Vou Output LOW Voltage VIN=VIHA or ViLB -1810 -1715 -1620 mV
VoHe Output Threshold HIGH Voltage VIN=VHBor VILA -1035 - - mV
VoLc Qutput Threshold LOW Voltage VIN=VIHBor VILA - - -1610 mV
ViH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mVv

High for All Inputs
Vie Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs )
IH Input HIGH Current VIN=VIHA |CS - - 220 HA
Others - - 110
s Input LOW Current ViN=Vus |CS 05 - 170 pA
Others -50 - 90
IEE Supply Current All Inputs and Qutputs Open -260 -200 - mA
NOTE: 2810 i 08

1. Typical parameters are specified at VEE = -4.5V, TA = +25°C and maximum loading.

5.14 4



IDT10509, IDT100509D, IDT101509D
HIGH SPEED BICMOS ECL STATIC RAM 256K (32K x 9-BIT) COMMERCIAL TEMPERATURE RANGE

ECL-101K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.510-7.0 v
With Respect to GND

TA Operating Temperature 0to +75 °C

TBIAS Temperature Under Bias -55t0 +125 { °C

TsTG Storage Ceramic -65to +150 °C
Temperature

PT Power Dissipation 2.0 w

lout DC Output Current (Output -50 mA
High)

NOTE: 2810l 09

1. Stresses greater thanthoselisted under ABSOLUTE MAXIMUM RATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above thoseindicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q 10 -2.0V, TA = 0 to +75°C, air flow exceeding 2 m/sec)

Symbol - Parameter Test Condition - Min. (B) TypiV Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHAOr VILB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHA Or VILB -1810 -1715 -1620 mV
VoHe Output Threshold HIGH Voltage VIN=VIHBoOr ViLA -1035 - - mvV
VoLc Output Threshold LOW Voltage ViN=VIHBoOr VILA - - -1610 mV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
viL i Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
I Input HIGH Current VIN=ViHA |CS - - 220 pA
Cthers - - 110
I Input LOW Current VIN=Vus |[CS 0.5 - 170 pA
‘ Cthers -50 - 90
IEE ' Supply Current All Inputs and Outputs Open -280 -220 - mA

NOTE: L - 2810l 10
1. Typical parameters are specified at VEE = -5.2V, Ta = +25°C and maximum loading. :

5.14 5



1DT10509D, IDT100509D, IDT101509D
HIGH SPEED BICMOS ECL STATIC RAM 256K (32K x 9-BIT)

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION AC TEST INPUT PULSE
Vece (GND) L0.QY -cccmmeccmmen} i
T 0.9V 80%
20%
DATAOUT 1.7V
' tR F
500 30pF* tR = {F = 2.0ns typ.
I Notae: All timing measurements are
L referenced to 50% input levels.
0.01pF VEE 20V~ 2810 drw 08
:_E *Includes probe and
- jig capacitance
2810 drw 05
RISE/FALL TIME
Symbol Parameter Test Condition Min. Typ. Max. Unit
tR Output Rise Time - - 2 - ns
tF Output Fall Time - - 2 - ns
2810mI 11

FUNCTIONAL DESCRIPTION

The IDT10509D, IDT100509D, and IDT101509D BiCMOS
ECL static RAMs (SRAM) provide high speed with low power
dissipation typical of BICMOS ECL. These devices follow the
proposed pinout and functionality for 32Kx9 ECL SRAMs.
The ECL-101K meets electrical specifications that combine
the ECL-100K temperature and voltage compensated output
levels with the high-speed of ECL-10K VEE compatibility
(-5.2V).

READ TIMING

The read timingonthese asynchronous devices is straight-
forward. DataouT is held low until the device is selected by
Chip Select (CS). Then Address (ADDR) settles and data
appears on the output aftertime tAA. Notethat DataouTis held
forashorttime (toH) afterthe address beginsto change forthe
next access, then ambiguous data is on the bus until a new
time tAA. :

WRITE TIMING

To write data to the device, a Write Pulse need be formed
to control the write to the SRAM array. This device includes
on-board logicthat provides aninternal Write Pulse defined as
the logical NOT-AND combination (i.e. NOR, see block dia-
gram) of Write Clock (WCLK) asserted low and the Write
Enable (WE) asserted low. Note that the Write Clock is a
differential input allowing for greater noise rejection and
cleaner signal forming over the memory array. This combina-
tion of signals is useful for the development of the very short
Write Pulse that asynchronous SRAMs need: Write Clockis a
carefully formed free-running signal that is de-skewed over
the memory array layout; Write Enable is a control signal that

canbe generated and delivered withthe same skew tolerance
as address signals.

While CS, ADDR, and DataiN must be valid when Write
Pulse (see definition above) goes low. Data is written to the
memory cell at the end of the Write Pulse, and inputs must be
held after the rising edge of the Write Pulse to ensure satisfac-
tory completion of the cycle. _

DataouTis disabled (held low) during the Write Cycle. ifCS
is held low (active) and addresses remain unchanged, the
DataouT pins will output the written data after “Write Recov-
ery Time” (tWR).

Because of the very short Write Pulse requirement, these
devices can be cycled as quickly for Writes as for Reads.
Balanced cycles mean simpler timing in cache applications.

ALTERNATIVE WRITE OPERATION

The device may.also be used other Write Pulse modes, if
preferred. The Write Clock input may be converted from
differential to single-ended operation as describedinthe Truth
Table. The Write Clock may be disabled altogether, and only
the Write Enable used to form Write Pulse, by externally
connecting both inputs of the differential Write Clock (WCLK
and WCLK) to the VEE supply voltage.

Tying the positive side of the differential Write Clock
(WCLK) to the VEE voltage will allow for two single-ended write
enables, WE and WCLK. The internal Write Pulse is in Write
mode when both are low. :

Tying the negative side of the differential Write Clock
(WCLK) to the VEE voltage will allow for two single-ended write
enables, WE and WCLK. The internal Write Pulse is in Write
mode when WE is low and WCLK is high.




IDT10509, IDT100509D, IDT101509D
HIGH SPEED BICMOS ECL STATIC RAM 256K (32K x 9-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10509D8 10509D10 10509D12 10509D15
100509D8 100509D10 100509D12 100509D15
Test 101509D8 101509D10 101509D12 101509D15
Symbol Parameter(!) Condition | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | unit
Read Cycle
tACS Chip Select Access Time - - ns
tRCcs Chip Select Recovery Time - ns
tAA Address Access Time - ns
tOH Data Hold from Address Change - ns
NOTE: 281011 12
1. Input and Output reference level is 50% point of waveform.
READ CYCLE GATED BY CHIP SELECT
TS
tACS I tRCS -
DATAout
READ CYCLE GATED BY ADDRESS
ADDR
tAA
[*—toH
: VWWWWWWWWWV
DATAouT ‘A’A‘A‘A‘A‘A‘A‘A‘A’A‘A‘A‘A‘A’A’A‘
2810 drw 07
5.14 7



1DT10509D, IDT100509D, IDT1015090

HIGH SPEED BICMOS ECL STATIC RAM 256K (32K x 9-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10509D8 10509D10 10509D12 10509D15
100509D8 100509D10 100508D12 100509D15
Test 101509D8 101509D10 101509D12 101509D15
Symbol Paramoter (V) Condition | Min. [Max. | Min. [Max. | Min. |Max. | Min. [Max. | unit
Write Cycle :
tcyc Cycle Time - 8 - 10 - 12 - 15 ns
tw Write Enable Pulse Width 6 8 10 : 13 ns
twi WCLK Low Pulse Width - 6 8 10 13 ns
twH WCLK High Pulse Width 2 2 ns
twscs Chip Select Set-up Time - 0 0 ns
twsa Address Set-up Time - 0 0 ns
twsD2 Data Set-up Time - 6 8 ns
tWSWE Write Enable Set-up Time - 0 0; ns
twhcs@ Chip Select Hold Time - 1, ns
twHA(?) Address Hold Time - - ns
twHD(2) Data Hold Time - - ns
twhwe®@ | Write Enable Hold Time - - ns
tws Write Disable Time - . 5 ns
twa® Write Recovery Time - - 5 - 5 ns
NOTES: e

1. Input and Output reference level is 50% point of waveform.
2. Write Pulse Width is the logical NOT-AND of WET and WEZ, that s, when both are logical low.
3. twris defined as the time to reflect the newly written data on the Data Outputs (Qo to Q3) when no new Address Transition occurs.

WRITE CYCLE TIMING DIAGRAM
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IDT10509, IDT100509D, IDT101509D
HIGH SPEED BICMOS ECL STATIC RAM 256K (32K x 9-BIT)

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION

IDT XXX X XX X X
Device Type . Architecture  Speed  Package Process/
: Temp. Range
Blank Commercial
v SSOoP
8
10 Speed in Nanoseconds
12
15
D Differential and Single-Ended Write Enables
256K (32K x 9-bits) BICMOS ECL-10K
10509 gratic RAM
256K (32K x 9-bits) BICMOS
100509 £¢).100K Static RAM
256K (32K x 9-bits) BICMOS
101509 £cL.101K Static RAM
2810 6w 09
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FIFO MEMORIES

Integration of IDT high-speed static RAM technology with
internal support logic yields high-performance, high-density
FIFO memories. AFIFQ is used as amemory buffer between
two asynchronous systems with simultaneous read/write
access. The data rate between the two systems can be
regulated by monitoring the status flags and throttling the read
and write accesses. Since these FIFOs are built with an
internal RAM pointer architecture, there is no fall-through time
between a write to a memory location and a read from that
memory location. System performance is significantly im-
proved over the shift register-based architecture of previous
FIFO designs which are handicapped with long fall-through
times.

IDT offers the widest selection of monolithic FIFOs, rang-
ing from shallows 64x4 and 64x5 to the high-density 16Kx9.
Shallow FIFOs regulate data flow in tightly couped computa-
tional engines. High-density FIFOs store large blocks in
networking, telecommunication and data storage systems.
The IDT7200 FIFO family (256x9 through the 16Kx9 FIFOs)
are all pin and function compatible, making density upgrades
simple. AllIDT FIFOs canbe cascadedto greaterword depths
and expanded to greater word widths with no external support
logic.

IDT's high-speed SyncFIFO™ is ideal for multiprocessor
systems, workstations and high-end graphics. The innovative
architecture of the SyncFIFO (internal /O registers with sepa-
rate clock and enable inputs), along with wider data bus, sim-
plifies design and reduces interface logic.

The Parallel-Serial FIFOs incorporate a serial input or a
serial output shifter for serial-to-parallel or parallel-to-serial
bus interface. The Parallel-Serial FIFOs also offer six status
flags for flexible data throttling.

A variety of packages are available: standard plastic DIP
and CERDIP, surface mount ceramic LCC, PLCC and SOIC,
and high-reliability flatpack. Increasing board density is the
overwhelming goal of IDT's package development efforts, as
demonstrated by the introduction of the 300 mil ThinDIP.

FIFO modules, composed of four LCC devices mountedon
a mutlti-layer co-fired ceramic substrate, increase densities to
32Kx18 which are pin-compatible with current monolithic
versions.

IDT is committed to offering FIFOs of increasing density,
speed and enhanced architectural innovations, such as Flex-
ishift™ and the BiFIFO, for easier system interface.
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256 x 9-BIT &

CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO

IDT7200S/L
IDT7201SA/LA

512 x 9-BIT

FEATURES

First-In/First-Out dual-port memory

256 x 9 organization (IDT7200)

512 x 9 organization (IDT7201A)

Low power consumption

— Active: 770mW (max.)

— Power-down: 27.5mW (max.)

Ultra high speed—15ns access time

Asynchronous and simultaneous read and write
Fully expandable by both word depth and/or bit width
Pin and functionally compatible with 720X family
Status Flags: Empty, Half-Full, Full

Auto-retransmit capability

High-performance CEMOS™ technology

Military product compliant to MIL-STD-883, Class B
Standard Military Drawing #5962-87531,
5962-89666, and 5962-89863 are listed on this function.

DESCRIPTION:

The IDT7200/7201A are dual-port memories that load and
empty data on a first-in/ffirst-out basis. The devices use Full
and Empty flags to prevent data overflow and underflow and
expansion logic to allow for unlimited expansion capability in
both word size and depth.

The reads and writes are internally sequential through the
use of ring pointers, with no address information required to
load and unload data. Dataistoggledinand outof the devices
through the use of the Write (W) and Read (R) pins. The
devices have a read/write cycle time of 25ns (40MHz).

The devices utilizes a 9-bit wide data array to allow for
control and parity bits at the user's option. This feature is
especially useful in data communications applications where
it is necessary to use a parity bit for transmission/reception
error checking. It also features a Retransmit (RT) capability
that allows for reset of the read pointer to its initial position
when RT is pulsed low to allow for retransmission from the
beginning of data. A Half-Full Flag is available in the single
device mode and width expansion modes.

The IDT7200/1A is fabricated using IDT's high-speed
CEMOS technology. They are designed for those _
applications requiring asynchronous and simultaneous read/ §
writes in multiprocessing and rate buffer applications. Military
grade product is manufactured in compliance with the latest &
revision of MIL-STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 8-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

DIP/SOIC/FLATPACK
TOP VIEW

ABSOLUTE MAXIMUM RATINGS("

8822

8

<«
>00

LCC/PLCC
TOP VIEW

2679 drw 01

RECOMMENDED DC OPERATING

Symbol Rating Com'l. M. |unt| CONDITIONS
VTERM | Terminal Voltage -0.51047.0| -0.5t0 +7.0| V Symbol Parameter Min. | Typ. | Max. | Unit
with Respect Veeu Military Supply 45 | 50 | 55 | V
to GND' Voltage
Ta Operating 0to+70 |-55t0o+125| °C Vooo Commercial Supply| 45 | 50 | 55 v
Temperature Voltage
TeIAS :’Jir;gf;;ire -55t0 +125| 6510 +135| °C GND Supply Vofiage 0 0 0 v
Tste | Storage —55t0+125| —65t0 +155| °c | [V Input High Voltage | 2.0 | — | — | V
Temperature Commercial
lout DC Output 50 50 mA VIH(D Input High Voltage | 2.2 | — —_ v
Current Miitary -
NOTE: xromior | VIL@ Input Low Voltage | — — | o8 v
1. Stresses greater thanthose listedunder ABSOLUTE MAXIMUMRATINGS Commercial and
may cause permanent damage to the device. This is a stress rating only Military
and functional operation of the device at these or any other conditions NOTE: 26795103
above those indicatedin the operational sections of this specificationis not ) XM ial
implied. Exposure to absolute maximum rating conditions for extended 1.Vi=26V form[nput (oqrpmercn ).
periods may affect reliabilty. ViH = 2.8V for X input (military).
2. 1.5V undershoots are aflowed for 10ns once per cycle.
CAPACITANCE (T = +25°C, f = 1.0 MHz)
Symbol Parameter(" Condition | Max. | Unlt
CIN Input Capacitance VIN = OV 8 pF
Cout Output Capacitance | VouT = OV 8 pF .
NOTE: 2679 ©l 02
1. This parameter is sampled and not 100% tested.
6.1 2



IDT7200S/L, IDT7201SA/LA CMOS PARALLEL
FIRST-INFIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5.0V+£10%, TA = 0°C to +70°C; Military: Vcc = 5.0V+10%, TA = —55°C to +125°C)

IDT7200 IDT7200 IDT7200
IDT7201 IDT7201 IDT7201
Commerclal Military Commercial
ta = 15,20ns tA = 20ns tA = 25,35ns
Symbol Parameter Min. | Typ. [Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Unit
I Input Leakage Current (Any Input) -1 — 1 -10 | — 10 -1 — 1 pA
Lot Output Leakage Current -10 | — 10 | =10 | — 10 | -10 — 10 | pA
VoH Output Logic “1" Voltage I0H = -2mA 24 | — — | 24 — — 24 — | - \
VoL Output Logic “0" Voltage IoH = 8mA —_ —_— 0.4 —_ — 04 — — | 04 \'J
icc1@ Active Power Supply Current — | — 1409} — | — J160®]| — | — |125¥ | mA
Icc2® Standby Current (R=W=RS=FL/RT=VIH) — | -]l 15]| — ]| —] 2| —| —|15 |mA
lcea{)®® | Power Down Current (All Input = Vcc - 0.2V) — —_— 5 — — 9 — — | 05 {mA
icca(S)® | Power Down Current (Al Input = Vcc - 0.2V) — -— 5 mA
267910104
DC ELECTRICAL CHARACTERISTICS (Continued)
(Commercial: Vce = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5.0V+10%, TA = -55°C to +125°C)
IDT7200 IDT7200 IDT7200
1DT7201 IDT7201 IDT7201
Military Commercial Military
tA = 30,40ns tA = 50,65,80,120ns | tA = 50,65,80,120ns
Symbol Parameter Min. | Typ. |Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Unit
i Input Leakage Current (Any Input) -10 | — 10 -1 — 1 -10 — 10 { pA
ILo® Output Leakage Current 10| —|1o)-10| —[10]-10] — |10 |pA
VoH Output Logic “1” Voltage IOH = -2mA 24 — — 24 — —_ 24 - | — \"
VoL Output Logic “0” Voltage IoH = 8mA — — 0.4 — — 0.4 —_ — | 0.4 \
lec1® Active Power Supply Current — | — |140®} — | 50 | 80 | — | 70 | 100 | mA
Icca® Standby Current (R=W=RS=FL/RT=VIH) — | — ]2 | — 5 8 | — 8 | 15 | mA
leea(L)® | Power Down Current (Al Input = Vcc - 0.2V) — | —J]og | — | —]o5] — ] —}jo9 |{mA
1cc3(S)®| Power Down Current (All Input = Vcc - 0.2V) — ] -1 9| =1]-= 5 — | —] 9 |mA
NOTES: 267911 05
1. Measurements with 0.4 < VIN s Vce.
2. R2VH, 0.4 < Vout £ Vce.
3. lcc measurements are made with outputs open (only capacitive loading).
4. Tested at f = 20MHz.
6.1 3




IDT7200S/L, IDT7201SA/LA CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5.0V£10%, TA = 0°C to +70°C; Military: Vcc = 5.0V+10%, TA = -55°C to +125°C)

Com’'l. Com'l. & Mil. Com’l. MiL Com'L
7200L15 7200L20 7200S/L25 7200S/L30 7200S/L35
7201LA15 7201LA20 |7201SA/LA25|7201SA/LA30|7201SA/LA35

Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. { Unlt
ts . Shift Frequency . — | 40 | — |333)] — J285] — J 25 | — |22} MHz
tRC Read Cycle Time 25 — 30 — 35 — 40 — 45 — ns
tA Access Time — 15 20 — 25 — 30 —_ 35 ns
tRR Read Recovery Time — 10 — 10 — ns
tRPw | Read Pulse Width® — s | —]3}f—] n
1RLZ Read Pulse Low to Data Bus at Low Z® — — | s —_ ns
twiz | Write Pulse High to Data Bus at Low Z%) — 5 — | 10| — ns
tov Data Valid from Read Pulse High — 5 — 5 — ns
1RHZ Read Pulse High to Data Bus at High 2 18] — 2] — ]2 ns
twe Wirite Cycle Time — 40 — 45 — ns
twpw | Write Pulse Width® — |30 | -3} —]| n
tWR Wirite Recovery Time — 10 — 10 — ns
s Data Set-up Time — 18 — 18 — ns
1DH Data Hold Time — 0 — 0 —_ ns
tRSC Reset Cycle Time — 40 — 45 — ns
tRS Reset Pulse Width® — s | =] 3| =] ns
tRss Reset Set-up Time®® — |30 | —| 3 | — ns
tRSR Reset Recovery Time — 10 — 10 - ns
tRTC Retransmit Cycle Time — 40 — 45 —_ ns
tRT Retransmit Pulse Width® — |3 | —| 3 | — ns
tars | Retransmit Set-up Time® — |3 | —| 3| — ns
tRTR Restransmit Recovery Time - 10 — 10 - ns
tEFL Resst to Empty Flag Low 35 — 40 — 45 ns
tHFH,FFH| Reset to Half-Full and Full Flag High 35 — 40 — 45 ns
tREF Read Low to Empty Flag Low 25 — 30 — 30 ns
tRFF Read High to Full Fiag High 25 — 30 — 30 ns
tRPE Read Pulse Width after EF High — |3 | -] 3| — ns
tWEF Wirite High to Empty Flag High 25 — 30 —_ 30 ns
tWFF Write Low to Full Flag Low 25 — 30 — 30 ns
tWHF Write Low to Half-Full Flag Low 35 — 40 —_ 45 ns
tRHF Read High to Half-Full Flag High 35 — 40 —_ 45 ns
tWPF Wiite Pulse Width after FF High — | 30 — | 3| - ns
txoL Read/Wirite to XO Low 25 — |3 —| 3 ns
tXOH Read/Write to XO High 25| — |3 ]| —| 3 ns
Xt X1 Pulse Width® 5| —[20| -] =[] —{3]—]n
tXIR X1 Recovery Time 10| —| 10| —|10]—]10)]—1]1]|— ns
xis X1 Set-up Time | —}1w0|—|[100]—j1t00]]—]1]— ns
NOTES: 26791105

1. Timings referenced as in AC Test Conditions.

2. Pulse widths less than minimum value are not allowed.
3. Values guaranteed by design, not currently tested.

4. Only applies to read data flow-through mode.
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL B . -
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Continued) .
(Commercial: Vcc = 5.0V+10%, TA = 0°C to +70°C; Military: VcC = 5.0V+10%, TA = -55°C to +125°C)

Military Commmerclal and Military
7200S/L40 7200S/L50 | 7200S/L65 7200S/L80 | 7200S/L120
7201SA/LA40|7201SA/LAS0|7201SA/LAGS5 | 7201SA/LABO|[7201SA/LA12
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
1S Shift Frequency — 20 — 15 — | 125 | — 10 — 7 MHz
tRC Read Cycle Time 50 — 65 — 80 — | 100 | — 140 | — ns
1A Access Time — 40 — 50 - 65 —_ 80 _— 120 ns
1RR Read Recovery Time 10 — 15 — 15 — 20 — 20 — ns
tRew | Read Pulse Width®® 40 | — | s0 | — | 65 | — |8 | —(120] —| ns
tRLZ Read Pulse Low to Data BusatLowZ® | 5 — 1] —~]1w0] —=]10]—=1]1]— ns
twiz Wiite Pulse Highto DataBusatlowZ®* 10 | — | 5 | — | 158 | — | 20 | — | 20 | — ns
tov Data Valid from Read Pulse High 5 —_ 5 — 5 — 5 —_ 5 — ns
tRHZ Read Pulse Highto DataBusatHighz®| — | 25 | — | 30 | — | 30 | — J 3% | — ] 35 ns
twc | Write Cycle Time 50 |' — | es | — | 80 | — | 100} — | 140 | — ns
twew | Write Pulse Width'? 0 | — | 50| — |6 | — |86 | —]120] —| ns
tWR Write Recovery Time 10 — 15 — 15 — 20 — 20 — ns
DS Data Set-up Time 20 — 30 — 30 — 40 — 40 — ns
1DH Data Hold Time ' 0 | —| 5 | —]J10 ] —=]10]—]10]—=1]ns
tRSC Reset Cycle Time 50 — 65 — 80 — | 100 | — 140 | — ns
tRS Reset Pulse Width® 40 | — | 50| — | 65| —]8 ] —1]120] — ns
tRSS Reset Set-up Time™® 490 | — [ s0o | — |65 { — | 80 | — | 120] — ns
tRSR Reset Recovery Time 10 — 15 — 15 — 20 —_ 20 — ns
tRTC Retransmit Cycle Time 50 — 65 — 80 — | 100 | — | 140 | — ns
tRT Retransmit Pulse Width®® 40 — 50 — 65 — 80 —_ 120 —_ ns
tATs | Retransmit Set-up Time® 40 | — | 50| — ]| es | — |86 | —]120f—1| ns
tRTR Retransmit Recovery Time 10 — 15 — 15 — 20 — 20 —_ ns
tEFL Reset to Empty Flag Low — 50 — 65 — 80 — J 100 | — | 140 ns
tHFHFFH| Resetto Half-Full and Full Flag High — 50 — 65 — 80 — | 100 | — | 140 ns
tREF Read Low to Empty Flag Low ) — 30 — 45 — 60 — 60 — 60 ns
RFF Read High te Full Flag High — 35 — 45 — 60 —_ 60. | — 60 ns
tRPE Read Pulse Width after EF High 40 — 50 — 65 — 80 — 120 | — ns
tWEF Write High to Empty Flag High — 35 — 45 — 60 — 60 — 60 ns
tWFF Wirite Low to Full Flag Low — 35 — 45 — 60 — 60 — 60 ns
tWHF Write Low to Half-Full Flag Low — 50 — 65 — 80 — | 100 | — | 140 ns
1RHe | Read High to Hali-Full Flag High — | s0o { — | e | — | 80| — 10| — {140 ns
tWPF Write Pulse Width after FF High 40 — | 50 — | 65 — | 80 | — | 120 | — ns
txoL | Read/Mrite to XO Low — |40 | — | s0 | — |6 | — 18} —[120] ns
tXOH Read/Write to XO High — {40 | — |50 | — |6 | — |8 ]| —]12] ns
I Xi Pulse Width® 40 | — | 50 | — | es | — ] 8 [ —]120f — ] ns
tXIR XI Recovery Time 0] —lwol —]w]—]1w]l—=]10]— ns
txis X Set-up Time 10 | — 15 — | 15 — 15 — 15 | — ns

NOTES: 26790106
1. Timings referenced as in AC Test Conditions. . )

2. Pulse widths less than minimum value are not allowed.

3. Values guaranteed by design, not currently tested.

4. Only applies to read data flow-through mode.




IDT7200S/L, IDT7201SA/LA CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times Sns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Output Load See Figure 1

26791bl08

SIGNAL DESCRIPTIONS

INPUTS:
DATA IN (Do - Ds)
Data inputs for 9-bit wide data.

CONTROLS:
RESET (RS)

Reset is accomplished whenever the Reset (RS) input is
takento alow state. During reset, both internal read and write
pointers are set to the first location. A reset is required after
power up before a write operation can take place. Both the
Read Enable (R) and Write Enable (W) inputs must be In
the high state during the window shown in Figure 2, (L.e.,
trss before the rising edge of RS) and should not change
until trsR after the rising edge of RS. Half-Full Flag (HF)
will be reset to high after Reset (RS).

WRITE ENABLE (W)

Awrite cycle is initiated onthe falling edge of this input if the
Full Flag (FF) is not set. Data set-up and hold times must be
adhered to with respect to the rising edge of the Write Enable
(W). Data is stored in the RAM. array sequentially and
independently of any on-going read operation.

After half of the memory is filled and at the falling edge of
the next write operation, the Half-Full Flag (HF) will be set to
low and will remain set until the difference between the write
pointer and read pointeris less than or equal to one half of the
total memory of the device. The Hali-Full Flag (HF) is then
reset by the rising edge of the read operation.

To prevent data overflow, the Full Flag (FF) will go low,
inhibiting further write operations. Upon the completion of a
valid read operation, the Full Flag (FF) will go high after tRFF,
allowing a valid write to begin. When the FIFO is full, the
internal write pointer is blocked from W, so external changes
in W will not affect the FIFO when it is 1uII

READ ENABLE (R)

A read cycle is initiated on the falling edge of the Read
Enable (R) provided the Empty Flag (EF) is not set. The data
is accessed on a First-In/First-Out basis, independent of any
ongoing write operations. After Read Enable (R) goes high,

5V
% 1.1K
TO
OUTPUT )
PIN Lo
680Q T30

= 2679 drw 03
or equivalent circuit

Flgure 1. Output Load

* Includes scope and jig capacitances.

the Data Outputs (Qo — Qs) will return to a high impedance
condition until the next Read operation. When all data has
been read from the FIFO, the Empty Flag (EF) will go low,
allowing the ‘tinal” read cycle but inhibiting further read
operations with the data outputs remaining in a high imped-
ance state. Once a valid write operation has been accom-
plished, the Empty Flag (EF) will go high after twer and a valid
Read can then begin. When the FIFO is empty, the internal
read pointeris blocked from R so external changes in Rwill not
affect the FIFO when it is empty.

FIRST LOAD/RETRANSMIT (FL/RT)

Thisis adual-purpose input. Inthe Depth Expansion Mode,
this pin is grounded to indicate that it is the first loaded (see
Operating Modes). Inthe Single Device Mode, this pin acts as
the restransmit input. The Single Device Mode is initiated by
grounding the Expansion In (XI).

The IDT7200/7201A can be made to retransmit data when
the Retransmit Enable control (RT) input is pulsed low. A
retransmit operation will setthe internal read pointerto the first
location and will not affect the write pointer. Read Enable (R)
and Write Enable (W) must be in the. high state during
retransmit. This feature is useful when less than 256/512
writes are performed between resets. The retransmit feature
is not compatible with the Depth Expansion Mode and will
affect the Half-Full Flag (HF), depending on the relative
locations of the read and write pointers.

EXPANSION IN (XI) .
This input is a dual-purpose pin. Expansion In (XI) is
grounded to indicate an operation in the single device mode.
Expansion In (XI) is connected to Expansion Out (XO) of the
previous device inthe Depth Expansion or Daisy Chain Mode.

OUTPUTS:
FULL FLAG (FF) -

The Full Flag (FF) will go low, inhibiting further write
operation, when the write pointer is one location less thanthe
read pointer, indicating that the device is full. If the read
pointer is not moved after Reset (RS), the Full-Flag (FF) will
go low after 256 writes for IDT7200 and 512 writes for the
IDT7201A. )
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

EMPTY FLAG (EF)

The Empty Flag (EF) will go low, inhibiting further read
operations, when the read pointer is equal to the write pointer,
indicating that the device is empty.

EXPANSION OUT/HALF-FULL FLAG (XO/HF)

This is a dual-purpose output. In the single device mode,
when Expansion In (XI) is grounded, this output acts as an
indication of a half-full memory.

After half of the memory is filled and at the falling edge of
the next write operation, the Half-Full Flag (HF) will be set low
and will remain set until the difference between the write

pointer and read pointer is less than or equal to one half of the
total memory of the device. The Half-Full Flag (HF) is then
reset by using rising edge of the read operation.

In the Depth Expansion Mode, Expansion In (X is con-
nected to Expansion Qut (XO) of the previous device. This
output acts as a signal to the next device in the Daisy Chain
by providing a pulse to the next device when the previous de-
vice reaches the last location of memory.

DATA OUTPUTS (Qo — Qs)
Data outputs for 8-bit wide data. This data is in a high
impedance condition whenever Read (R) is in a high state.

] hs T
W XXX, mstsass msa—;(_—
R X000
2 XXXXX)(WOOOOO LA :t:EF:L (
. £ -

1. EF, T HF may change status during Reset, but flags will be valid at trsc.
2. Wand R = Vi around the rising edge of RS.

[ tWPW ———— M ¢——t WR—¥

A \

TS

——1t RHZ —¥

108 TS ) S—

1DS —»t¢— tDH
Do-Ds DATA IN VALID DATA IN VALID

2679 drw 08

Figure 3. Asynchronous Write and Read Operation

6.1



IDT7200S/L, IDT7201SA/LA CMOS PARALLEL .
MILITARY AND COMMERCIAL TEMPERATURE RANGES

FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT
LAST WRITE IGNORED FIRST READ ADDITIONAL FIRST
: WRITE READS WRITE

| ) S
_.-,\_/JWF \__/|

—ItWFFle— . : ‘
] “F
' 2679 drw 06

Figure 4. Full Flag From Last Write to First Read

o e]]

=l

LAST READ IGNORED FIRST WRITE ADDITIONAL| FIRST
AD WRITES | READ

RE

W \ \__/

J tWEF?P
paTA ouT ————(XXvauo XX —X VAL XX)

2679 drw 07

Figure 5. Empty Flag From Last Read to First Write

tRTC
tRT
RT 5{ 7£
. - RTS +—t RATR—]
75 KRR s %

. .77 XXORRRR XXX KRR RRRX XX KRR RRX XXX KRR KKK LA v

Figure 6. Retransmit
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL

FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

. ]

|

ZALARLARAARARRARRARRARRRRRARRANAN S

Figure 7. Empty Flag Timing

N 1
‘ t RFF
FE
twpF
ZZAREA11111ERLALRRRRRARARARRARRNRS ;]‘
Figure 8. Full Flag Timing e
w F_; t RHF —>|
R
HALF-FULL OR LESS t WHF
HFE MORE THAN HALF-FULL
. HALF-FULL OR LESS
2678 drw 11
Figure 9. Half-Full Fiag Timing
WRITE TO
LAST PHYSICAL
LOCATION .
W SR,
_ LOCATION
R L

txoL tXOH txoL 1 X0H

Figure 10. Expansion Out

2679 drw 12
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL :
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

I* tx

Xl
t xIs:
WRITE TO
FIRST PHYSICAL
L e
—'X's—q& FIRST PRYSICAL
5 LOCATION /
2679 drw 13
Figure 11. Expanslon In

OPERATING MODES isina Single Device Configuration when the Expansion In (XI)
SINGLE DEVICE MODE control input is grounded (see Figure 12). In the mode the

Asingle IDT7200/7201Amay be usedwhenthe application  Hali-Full Flag (HF), which is an active low output, is shared
requirements for 256/512 words or less. The IDT7200/7201A  With Expansion Out (XO).

(HALF—FULL FLAG) (T)

WRITE (W) READ (R)
9 9,
DATA IN (D) 77— bt /> DATAOUT(Q)
FULL FLAG (FF) < 720011A EMPTY FLAG (EF)
RESET (RS) e RETRANSMIT (RT)

EXPANSION IN (X1) -T-

2679 orw 14

Figure 12. Block Diagram of Single 256/512 x 9 FIFO

WIDTH EXPANSION MODE 13demonstrates an 18-bitword width by usingtwo IDT7201As.
Word width may be increased simply by connecting the Any word width can be attained by adding additional

corresponding input control of multiple devices. Status flags IDT7201As.

(EF, FF and HF) can be detected from any one device. Figure

AF HF
18 | |9 t 9 t
DATAN (D)
WRITE (W) S e 1 ______] e READ(R)
o IDT DT =
FULLFLAG (FF) ———  700011A 72001A [——* EMPTY FLAG (EF)

RESET(RS) ——————#-~—~————

_______ +5—— RETRANSMIT (RT)
yi
7

N0

7 7

18
/7 > DATAouT(Q)

2679 drw 15
Figure 13. Block Diagram of 256/512 x 18 FIFO Memory Used In Width Expansion Mode
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT

MIUTARY AND COMMERCIAL TEMPERATURE RANGES

DEPTH EXPANSION (DASIY CHAIN) MODE
The IDT7200/7201A can easily be adapted to applications
where the requirements are for greater than 256/512 words.

Figure 14 demonstrates Depth Expansionusingthree IDT7200/

7201As. Any depth can be attained by adding additional

IDT7200/7201As. The IDT7200/7201A operates inthe Depth

Expansion configuration when the following conditions are

met:

1. The first device must be designed by grounding the First

Load (FL) control input. _

All other devices must have FL in the high state.

The Expansion Qut (XO) pin of each device must be tied

to the Expansion In (XI) pin of the next device. See

Figure 14.

. External logic is needed to generate a composite Full
Flag (FF) and Empty Flag (EF). This requires the ORing
of all EFs and ORing of all FFs (i.e. all must be set to
generate the correct composite FF or EF). See Figure
14.

. The Retransmit (RT) function and Half-Full Flag (HF) are
not available in the Depth Expansion Mode.

For additional information refer to Tech Note 9: “Cascad-
ing FIFOs or FIFO Modules”.

2,
3.

COMPOUND EXPANSION MODE

The two expansion techniques described above can be
applied together in a straight forward manner to achieve large
FIFO arrays (see Figure 15).

BIDIRECTIONAL MODE

Applications which require data buffering between
two systems (each system capable of Read and Write opera-
tions) can be achieved by pairing IDT7200/7201As as shown
in Figure 16. Care must be takento assure that the appropri-

TABLE I—RESET AND RETRANSMIT
Single Device Configuration/Width Expansion Mode

ate flag is monitored by each system (i.e., FF is monitored on
the device where W is used; EF is monitored on the device
where R is used). Both Depth Expansion and Width Expan-
sion may be used in this mode.

DATA FLOW-THROUGH MODES

Two types of flow-through modes are permitted: a
read flow-through and write flow-through mode. Forthe read
flow-through mode (Figure 17), the FIFO permits the reading
of a single word after writing one word of data into an empty
FIFO. The data is enabled on the bus in (tWEF +1,) ns afterthe
rising edge of W, called the first write edge, and it remains on
the bus until the R line is raised from low-to-high, after which
the bus would go into a three-state mode after tRHz ns. The
EF line would have a pulse showing temporary de-assertion
and then would be asserted. In the interval of time that R is
low, more words can be written to the FIFO (the subsequent
writes after the first write edge will be de-assert the Empty
Flag); however, the same word (written on the first write edge)
presented to the output bus as the read pointer, would not be
incremented when R was low. Ontoggling R, the other words
that are written to the FIFO will appear on the output bus as in
the read cycle timings.

In the write flow-through mode (Figure 18), the FIFO
permits the writing of a single word of data immediately after
reading one word of data from a full FIFO. The Rline causes
the FF to be de-asserted but the W line, being low, causes it
tobe asserted again in anticipation of anew dataword. Onthe
rising edge of W, the new word is loaded in the FIFO. The W
line mustbe toggled when FF is not asserted to write new data
in the FIFO and to increment the write pointer.

For additional information refer to Tech Note 8:
“Operating FIFOs on Full and Empty Boundary Conditions”
and Tech Note 6: “Designing with FIFOs".

Inputs Internal Status Outputs ]
Mode RS AT Xi Read Polnter Write Polnter EF FF HF
Reset 0 X 0 Location Zero Location Zero 0 1 1
Retransmit 1 0 0 Location Zero Unchanged X X X
Read/Write 1 1 0 Increment(" Incrementt"! X X X
NOTE: 2679 11 09
1. Pointer will increment if flag is High.
TABLE II—RESET AND FIRST LOAD TRUTH TABLE
Depth Expansion/Compound Expansion Mode
Inputs Internal Status Outputs
Mode RS FL Xi Read Polinter Write Pointer EF FF
Reset First Device 0 0 (1) Location Zero Location Zero 0 1
Reset All Other Devices 0 1 (1) Location Zero Location Zero 0 1
Read/Write 1 X (1) X X X X
NOTE: 267911 10

1. Xlis connectedto XOo! %ekusdevrce See Figure 15. RS =Reset Input FL/RT =First Load/Retransmit, EF = Empty Flag Output, FF =Flag Full Output,

XI = Expansion Input, HF = Half-Full Flag Output

6.1
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL

FIRST-INFIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

o .
w ’ — - R
FF EF
/ | /N IDT | /
D 9/ /9/ 72001A 9 / >Q
4 4 — 7
FL Vee
X
X0
—1 — — —4 .
EULC — 1] FE EF =5y
FULL «—C 5 N N D—> EMPTY
9 ,/ / IDT
7200/1A = ]
Xi
X0
| & EF
/ IDT
‘9]-/—‘/ 72001A
RS —
— FL
Xl - 2679 drw 16
Figure 14. Block Diagram of 1538 x 9 FIFO Memory (Depth Expansion)
Qo-Qs Q9-Q17 Q(N-8) -QN
Qo-Qs | | Q9-Q17 I | Q(N-8) -QN
IDT7200/1A IDT7200/1A IDT7200/1A
R W, RS DEPTH DEPTH L vee —f DEPTH
EXPANSION EXPANSION EXPANSION
BLOCK BLOCK BLOCK
{} Do -Ds {} D9 -D17 {T D(N-8)-DN
Do-DN : cee
Ds -DN D1e -DN D(N-8)-DN
2679drw 17

NOTES:

Figure 15. Compound FIFO Expansion

1. For depth expsansion block see section on Depth Expansion and Figure 14.
2. For Flag detection see section on Width Expansion and Figure 13.
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL )
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

Wa— le— Rs
IDT —>EFB
ﬁ-’A < 720011A > HFs

DAo-8 : QBo-8
SYSTEMA < > SYSTEMB

QA0-8 2 DBo-8
— N——
RA—* T Ws
AEA+—]72001A
-E_F At — ﬁB 2679 drw 18

Figure 16. Bldirectional FIFO Mode
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Figure 17. Read Data Flow-Through Mode

tweF
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. 2679dw 20
Figure 18. Write Data Flow-Through Mode
13
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT  XXXX X XXX X

X

Device Type Power Speed Package

Process/
Temperature
Range

Blank

.t

| sA

I LA
7200

* "A" to be included for 7201 ordering part number only.

| 7201

Commercial (0°C to + 70°C)
Military (-565°C to + 125°C)
Compliant to MIL-STD-883, Class B

Plastic DIP

Plastic THINDIP

CERDIP

Sidebraze THINDIP

Plastic Leaded Chip Carrier
SolIC

SoJ
Leadless Chip Carrier
CERPACK

Commercial Only Y

Commercial Only

Military Only
Commercial Only .

o Access Time (A )
Miltary Only > Speed in Nanoseconds

Standard Power*
Low Power*

256 x 9-Bit FIFO

512 x 9-Bit FIFO 2679 drw 21
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1024 x 9-BIT

Integrated Device Technology, Inc.

CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO

IDT7202SA/LA

FEATURES:

* First-In/First-Out dual-port memory

* 1024 x 9 organization

* Low power consumption

— Active: 770mW (Max.)

— Power-down: 27.5mW(Max.)

Ultra high-speed: 15ns access time

Asynchronous and simultaneous read and write
Fully expandable by both work depth and/or bit width
Pin and functionality compatible with 720X family
Status Flags: Empty, Hali-Full, Full

Auto retransmit capability

High-performance CEMOS™ technology

Military product compliant to MIL-STD-883, Class B
Standard Military Drawing #5962-89536 is listed on this
function

FUNCTIONAL BLOCK DIAGRAM

DESCRIPTION:

The IDT7202A is a dual-port memory that loads and
empties data on a first-in/first-out basis. The device uses Full
and Empty flags to prevent data overflow and underflow and
expansion logic to allow for unlimited expansion capability in
both word size and depth.

- The reads and writes are internally sequential through the
use of ring pointers, with no address information required to
load and unload data. Data is toggledin and out of the device
through the use of the Write (W) and Read (R) pins. The
device has a read/write cycle time of 25ns (40MHz).

The device utilizes a 9-bit wide data array to allow for
control and parity bits at the user's option. It also features a
Retransmit (RT) capability that allows for reset of the read
pointer to its initial position when RT is pulsed low to allow for
retransmission from the beginning of data. A Half-Full Flagis
available in the single device mode and width expansion
modes. :

The IDT7202Aisfabricatedusing IDT's high-speed CEMOS
technology. It is designed for those applications requiring

DATS INSUTS asynchronous and simultaneous read/writes in multiproces-
(Do-De) sing and rate buffer applications. The 1024 x 9 organization
w WRITE 1 [T of the IDT7202A allqws a 1024 deep word structure without
CONTROL| 2 $ the need for expansion.
H Military grade product is manufactured in compliance with
m Aggbiﬁw the latest revision of MIL-STD-883, Class B.
POINTER|N] 1024 'x 9
[
3
1024 IO PIN CONFIGURATIONS
T |
BUFFERS U/
DATA OUTPUTS wo 28 [1 Ve
A READ (Qo-Qs8 Ds[]2 27[] D4 INDEX
CONTROL! D33 26 ] Ds
D2[]4 2517 Ds D2
__»FF D1[s 241 D7 D1
—=FF Do[]s ggg:;' BOFLRT Do
: EXPANSION p)%l: . 83?;}: = g § FXIF’
Cls , 21
X XO/HF olls 59288 2 [ XO/AF Qo
Q1[]10s028-5 191 Q7 Q1
2678 drw 02 QZE 1 18 D QG NC
Qa2 17 Qs Q
Qs []13 16 ] Qs
GND []14 sR
DIP/SOIC/SOJ/FLATPACK LCC/PLCC
TOP VIEW TOP VIEW

CONSULT FACTORY FOR CERPACK PINOUT

2678 drw 01
CEMOS s a tradermark of Integrated Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1990
6.2 08C-200272

©1990 Integrated Device Technology, Inc.
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IDT7202SA/LA CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 1024 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS(" RECOMMENDED DC

Symbol Rating Coml. M Junit] OPERATING CONDITIONS

Vierm | Terminal Voltage -0.5t0+7.0|-05t0+7.0] V Symbol Parameter Min. | Typ.| Max.] Unit
with Respact Vcce | Miltary Supply 45 [ 50| 55| V
to GND | Vottage

Ta Operatin Oto+70 |-55to+125| °C -
Tomporature Voom | Commercial Supply | 45 | 50| 55| V

Toias Temperature ~551t0 +125| -651t0 +135| °C Vottage
Under Bias GND Supply Voltage 0 0 0 \')

Tsta Storage -55t0 +125 | -651t0 +150 | °C v Input High Votage 2.0 — —_ \
Temperature . Commercial .

lour | DCOQutput 50 50 mA VIHY [ Input High Votage 22 | — | — v
Current Military

NOTE: : C 2678 11 01 (2) — —

1. Stresses greater than those listed under ABSOLUTE MAXIMUM A Input Low Voltage 08 v
RATINGS may cause permanent damage to the device. This is a sttess  NOTE: ) . 2678 bi 02
rating only and functional operation of the device at these or any other 1. ViH = 2.6V for XT input (commercial).
conditions above those indicated in the operational sections of this ViH = 2.8V for XJ input (military).
specificationis notimplied. Exposure toabsolute maximumratingconditions 2. 1.5V undershoots are allowed for 10ns one per cycle.
for extended periods may affect reliabilty.

DC ELECTRICAL CHARACTERISTICS

(Commercial: Vcc = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5V+10%, TA = -55°C to +125°C)

IDT7202LA IDT7202LA | | IDT7202SA/LA | IDT7202SA/LA | IDT7202SA/LA | IDT7202SA/LA
Commerclal Military Commerclal Milltary Commerclal " Military
tA =15,20ns tA =20ns tA =25,35ns tA =30,40ns A =50,65,80ns | ta =50,65,80,120
Symbol | Parameter Min. | Typ. |Max. [Min. | Typ.| Max.| Min. | Typ. | Max.| Min.| Typ.|Max.| Min.| Typ.| Max.| Min.| Typ. | Max.| Unit
[T Input Leakage 1y —-]t1[-0] —fJ1w0] 4] =] 1f{-10] —]10]-1]~—~] 1 [-10] —] 10]pA
Current .
(Any Input) .
1.o@ OutputLeakage [-10] — [ 10 ]-10] —[ 10| -t0] —[ 10| -t0] — [ 10[-10] —[ 10[-10] —] 10[pA
Current
VoH Output Logic 24 | — | — 24| — | — 24| — | — 1 24] — | —|24] — | — |24} —} — |V
*1" Voltage
l0H = —2mA
VoL Output Logic — | — |04 | — —|o4| —| — |04 —| — 04| —| — |04 — | —|O4] V
“0" Voltage
loH = 8mA
lcc1® | Active Power — | = hao®] = =T1e0™ — | = [125® —| — |[140®™ — [ 50| 80| — | 70 | 100 mA
Supply Current
lcca® | Average — | —=f19|—]—-J2o]~-]—-1]15] -] —]20o]—-]5]8]—] 8] 15]mA
Standby Current ‘
(R=W=RS=
FURT = Vi)
leca(L)™] Power Down —t=1s5]=]—=-}9e¢[—f—]05] =] —]os8| —| —[o05] —] —]098]mA
Current
(All Input =
Vce - 0.2V)
Icca(S)‘T”‘ Power Down — | - 5 —| - 9 — | — 5 —| —1 9 |mA
Current
(Al Input =
Veec - 0.2V)

NOTES: 2678 i 03

1. Measurements with 0.4 <ViN < Vce.

2. R2VH, 0.4 sVout s Vcee.

3. lec measurements are made with outputs open.

4. Tested atf = 20MHz.

6.2 2



IDT7202SA/LA CMOS PARALLEL

FIRST-INFIRST-OUT FIFO 1024 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS

(Commercial: Vcc = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5V+10%, TA = -55°C to +125°C)

Com'l, Com’l & MIl. Com'l Mit. Com’l
7202SA/LA15 T202SA/LA20 7202SA/LA2S 7202SA/LA30 7202SA/LA35
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit
ts Shift Frequency — 40 — 333 — 28.5 — 25 — 222 MHz
tRC Read Cycle Time 25 — 30 — 35 — 40 — 45 — ns
tA Access Time —_ — 25 — 30 — 35 ns
tRR Read Recovery Time 10 10 — 10 — 10 — ns
RPW Read Pulse Widh® _ 15 25 — 30 — 35 — ns
tRLZ Read Pulse Low to 5 5 — 5 — 5 — ns
Data Bus at Low Z®
twiz Write Pulse High to 5 5 —_ 5 — 10 — ns
Data Bus at Low Z*4
tov Data Valid from Read 5 - 5 — 5 - ns
Pulse High
tRHZ Read Pulse High to —_ 18 — 20 — 20 ns
Data Bus at High 2%
twe Write Cycle Time 35 — 40 — 45 — ns
twpw Write Pulse Width® 25 — 30 — 35 — ns
tWR Write Recovery Time 10 — 10 — 10 — ns
o] Data Set-up Time 15 — 18 - 18 — ns
toH Data Hold Time 0 — 0 — 0 — ns
tRSC Reset Cycle Time 35 — 40 — 45 — ns
tRs Reset Pulse Width® 25 — 30 — 35 — ns
tRSS Reset Set-up Time®® 25 — 30 — 35 — ns
tRSR Reset Recovery Time 10 — 10 — 10 — ns
tRTC Retransmit Cycle Time 35 — 40 — 45 — ns
tAT Retransmit Pulse Width® 25 — 30 — 35 — ns
tATS Retransmit Set-up Time® 25 — 30 — 35 — ns
tRTR Retransmit Recovery 10 — 10 —_ 10 — ns
Time
tEFL Reset to Empty Flag Low — 35 — 40 — 45 ns
tHFH,FFL Reset to Half-Full and — 35 — 40 - 45 ns
Full Flag High
tREF Read Low to — 25 — 30 - 30 ns
Empty Flag Low
tRFF Read High to — 25 — 30 — 30 ns
Full Flag High
tRPE Read Pulse Width 25 — 30 — 35 - ns
after EF High
IWEF Write High to - 25 — 30 — 30 ns
Empty Flag High
WFF Write Low to — 25 — 30 — 30 ns
Empty Flag Low
WHF Write Low to — 35 — 40 —_ 45 ns
Half-Full Flag Low
tRHF Read High to — 35 —_ 40 —_ 45 ns
Half-Full Flag High
tweF Write Pulse Width 25 — 30 — 35 — ns
after FF High
txoL Read/Write to XO Low — 25 — 30 — 35 ns
tXOH Read/Write to XO High — 25 — 30 — 35 ns
i Xi Pulse Width® 25 — 30 — 35 — ns
tXIR Xi Recovery Time 10 —_ 10 —_ 10 — ns
txis Xi Set-up Time 10 — 10 — 10 — ns
NOTES: 2678 11 04
1. Timings referenced as in AC Test Conditions. 3. Values guaranteed by design, not currently tested.
2. Pulse widths less than minimum value are not allowed. 4. Only applies to read data flow-through mode.
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IDT7202SA/LA CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 1024 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Continued)
(Commercial: Vcc = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5V+10%, TA = -55°C to +125°C)

Milltary Mllitary and Commercial
7202SA/LA40 7202SA/LAS0 7202SA/LAGS 7202SA/LA8D 7202SA/LA120
Symbol Parameter Min. Max, Min. Max. Min. Max, Min. Max. Min. Max. Unit
ts Shift Frequency —_ 20 - 15 — - —_ 10 —_ 7 MHz
trRC Read Cycle Time 50 —_ 65 — 80 — 100 — 140 — ns
tA Access Time — 40 — 50 — — — 80 — 120 ns
tRR Read Recovery Time 10 — 15 — 15 — 20 — 20 — ns
tRPW Read Pulse Width® 40 - 50 — 65 —_ 80 —_ 120 — ns
tRLZ Read Pulse Low to 5 — 10 —_ 10 —_ 10 - 10 - ns
Data Bus at Low Z&
twiz Write Pulse High to 10 — 15 — 15 - 20 — 20 — ns
Data Bus at Low 24
tov Data Valid from 5 — 5 — 5 — 5 — 5 —_ ns
Read Pulse High
tRHZ Read Pulse High to — 25 — 30 - — —_ 30 — 35 ns
Data Bus at High 2%
twe Write Cycle Time 50 — 65 — 80 -— 100 —_ 140 —_ ns
twew Write Pulse Width® 40 — 50 —_ 65 - 80 —_ 120 — ns
twR Wirite Recovery Time 10 — 15 — 15 — 20 — 20 — ns
tos Data Set-up Time 20 — 30 — 30 — 40 — 40 —_ ns
toH Data Hold Time 0 — 5 — 10 — 10 — 10 — ns
tRSC Reset Cycle Time 50 — 65 — 80 — 100 — 140 — ns
tRS Reset Pulse Width®! 40 — 50 — 65 —_ 80 — 120 — ns
tRSS Reset Set-up Time™ 40 — 50 - 65 — 80 — 120 — ns
tRSR Reset Recovery Time 10 — 15 — 15 — 20 — 20 - ns
tRTC Retransmit Cycle Time 50 — 65 — 80 — 100 — 140 — ns
tRT Retransmit Pulse Width®| 40 — 50 — 65 —_ 80 — 120 — ns
tRTS Retransmit Set-up Time®| 40 — 50 — 65 — 80 — 120 — ns
tRTR Retransmit Recovery 10 — 15 — 15 - 20 - 20 —_ ns
Time
tEFL Resst to Empty Flag Low — 50 — 65 — — — 100 — 140 ns
tHFH,FFL Reset to Half-Full and — 50 - 65 — — — 100 - 140 ns
Full Flag High
tREF Read Low to — 30 - 45 — — — 60 — 60 ns
Empty Flag Low
tRFF Read High to - 35 — 45 — — — 60 —_ 60 ns
Full Flag High
tRPE Read Pulse Width 40 —_ 50 —_ 65 —_ 80 —_ 120 - ns
after EF High
tWEF Write High to —_ 35 —_ 45 — —_ — 60 -_ 60 ns
Empty Flag High
tWFF Write Low to — 35 — 45 —_ — —_ 60 — 60 ns
Empty Flag Low
tWHF Write Low to — 50 — 65 — — —_— 100 —_ 140 ns
Half-Full Flag Low
tRHF Read High to — 50 — 65 — — — 100 - 140 ns
Half-Full Flag High
twpF Write Pulse Width 40 — 50 — 65 — 80 — 120 — ns
after FF High
txoL Read/Write to XO Low — 40 — 50 — — — 80 — 120 ns
XOH Read/Write to XO High — 40 — 50 —_ — — 80 — 120 ns
I Xi Pulse Width® 40 — 50 — 65 — 80 — 120 — ns
IR XI Recovery Time 10 — 10 — 10 —. 10 — 10 — ns
txis XI Set-up Time 10 —_ 10 — 10 — 10 — 10 — ns
NOTES: 2878 tbl 05
1. Timings referenced as in AC Test Conditions. . 3. Values guaranteed by design, not currently tested.
2. Pulse widths less than minimum value are not allowed. 4. Only applies to read data flow-through mode.
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IDT7202SA/LA CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 1024 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Output Load See Figure 1
267811 06

CAPACITANCE (Ta = +25°C, f = 1.0 MHz)

Symbol Parameter" Condition Max. | Unit

CIN Input Capacitance VIN = OV 8 pF

Cout Output Capacitance { VouT = 0V 8 pF
NOTE: ) 2678 bl 07

1. This parameter is sampled and not 100% tested.

SIGNAL DESCRIPTIONS

INPUTS:
DATA IN (Do-Ds)
Data inputs for 9-bit wide data.

CCNTROLS:
RESET (RS)

Reset is accomplished whenever the Reset (RS) input is
takento alow state. During reset, both internal read and write
pointers are set to the first location. A reset is required after
power up before a write operation can take place. Both the
Read Enable (R) and Write Enable (W) inputs must be in
the high state during the window shown In Figure 2, (i.e.,
trss before the rising edge of RS) and should not change
until trRsR after the rising edge of RS. Half-Full Flag (HF)
will be reset to high after Reset (RS).

WRITE ENABLE (W)

Awrite cycle is initiated on the falling edge of this input if the
Full Flag (FF) is not set. Data set-up and hold times must be
adhered to with respect to the rising edge of the Write Enable
(W). Data is stored in the RAM array sequentially and
independently of any on-going read operation.

After half of the memory is filled and at the falling edge of
the next write operation, the Half-Full Flag (HF) will be set to
low and will remain set until the difference between the write
pointer and read pointer is less than or equal to one half of the
total memory of the device. The Half-Full Flag (HF) is then
reset by the rising edge of the read operation.

To prevent data overflow, the Full Flag (FF) will go low,
inhibiting further write operations. Upon the completion of a
valid read operation, the Full Flag (FF) will go high after tRFF,
allowing a valid write to begin. When the FIFO is full, the
internal write pointer is blocked from W, so external changes
in W will not affect the FIFO when it is full.

5V
1.1K

OUTPUT
PIN

6800 30pF*

or equivalent circuit

Figure 1. Output Load
*Includes Jig and scopa capacitances.

‘2678 drw 03

READ ENABLE (R)

A read cycle is initiated on the falling edge of the Read
Enable (R) provided the Empty Flag (EF) is not set. The data
is accessed on a First-In/First-Out basis, independent of any
ongoing write operations. After Read Enable (R) goes high,
the Data Outputs (Q0 — Q8) will return to a high impedance
condition until the next Read operation. When all data has
been read from the FIFO, the Empty Flag (EF) will go low,
allowing the “final” read cycle by inhibiting further read opera-
tions with the data outputs remaining in a high impedance
state. Once a valid write operation has been accomplished,
the Empty Flag (EF) will go high after tWeF and a valid Read
can then begin. When the FIFO is empty, the internal read
pointer is blocked from R so external changes in R will not
affect the FIFO when it is empty.

FIRST LOAD/RETRANSMIT (FL/RT)

This is a dual-purpose input. In the Depth Expansion
Mode, this pin is grounded to indicate that it is the first loaded
(see Operating Modes). In the Single Device Mode, this pin
acts as the restransmit input. The Single Device Mode is
initiated by grounding the Expansion In (XI).

The IDT7202A can be made to retransmit data when the
Retransmit Enable Control (RT) input is pulsed low. A
retransmit operation will set the internal read pointerto the first
location and will not affect the write pointer. Read Enable (R)
and Write Enable (W) must be in the high state during
retransmit. This feature is useful when less than 1024 writes
are performed between resets. The retransmit feature is not
compatible with the Depth Expansion Mode and will affect the
Half-Full Flag (HF), depending on the relative locations of the
read and write pointers.

EXPANSION IN (XI) .
This input is a dual-purpose pin. Expansion In (XI) is
grounded to indicate an operation in the single device mode.
Expansion in (XI) is connected to Expansion Out (XO) of the
previous device inthe Depth Expansion or Daisy ChainMode.




IDT7202SA/LA CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 1024 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

OUTPUTS:
FULL FLAG (FF) _

The Full Flag (FF) will go low, inhibiting further write
operation, when the write pointer is one location less than the
read pointer, indicating that the device is full. If the read
pointer is not moved after Reset (RS) the Full-Flag (FF) will
go low after 1024 writes.

EMPTY FLAG (EF)

The Empty Flag (EF) will go low, inhibiting further read
operations, when the read pointer is equalto the write pointer,
indicating that the device is empty.

EXPANSION OUT/HALF-FULL FLAG (XO/HF)

This is a dual-purpose output. In the single device mode,
when Expansion In (XI) is grounded, this output acts as an
indication of a half-full memory.

After half of the memory is filled and at the falling edge of
the next write operation, the Half-Full Flag (HF) will be set low
and will remain set until the difference between the write
pointer and read pointer is less than or equalto ong half of the
total memory of the device. The Half-Full Flag (HF) is then
reset by using rising edge of the read operation. __

In the Depth Expansion Mode, Expansion In (X) is con-
nected to Expansion Put (XO) of the previous device. This
output acts as a signal to the next device in the Daisy Chain
by providing a pulse to the next device when the previous
device reaches the last location of memory.

Data outputs for 9-bit wide data. This data is in a high
impedance condition whenever Read (R) is in a high state.

DATA OUTPUTS (Qo-Qs)
= ——
e KR KRR KKK KKK
AF, FF Q'NNNN'““A““'O0'0'0'“0'“'0'0“'0

NOTE:

2678 drw 04

1. EF, FF and HF may change status during Re Reset, but flags will be valid at tRsc.

2. Wand R = ViH around the rising edge of RS.

Figure 2. Reset




IDT7202SA/LA CMOS PARALLEL
FIRST-INFIRST-OUT FIFO 1024 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

¢—————— tRC tRPW ——¥
T\t —
R N
- {RLZ re—t RHZ —1
Qo-Qs ———:kX)( DATA OUT VALID DATA OUT VALID)@—
twe

< twpw i tWR—¥

F—— tDs jﬁ—“ tDH
Do-Ds {__DATAIN VALlD‘;———< DATAINVALID }——

Figure 3. Asynchronous Write and Read Operation 2678 drw 05
LAST WRITE IGNORED FIRST READ ADDITIONAL FIRST
WRITE READS WRITE
g ) \_/
w F /_ _\ / \__/
tWFFE* tRFF F
-F_F.
2678 drw 08

Figure 4. Fuli Flag From Last Write to First Read

LAST READ IGEISEDED FIRST WRITE ADDITIONAL | FIRST

WRITES | READ
\ 4{—
tREF 4" tWEF
EF J
tA
DATAOUT — (XX vaup XX XX vaLo XX)

Figure 5. Empty Flag From Last Read to First Write

=l

i

2678 drw 07
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IDT7202SA/LA CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 1024 x 9-BIT MILUTARY AND COMMERCIAL TEMPERATURE RANGES

tRTC
. tRT
RT S( 7£

; tRTS tRTR —;
e, ER.FE - XOXOXKXKXXXOOORXKOOONKOOKK FLas v

NOTE: _ 2678 drw 08
1. EF, FF and HF may change status during Retransmit, but flags will be valid at tRTC.

pel]

w,

Figure 6. Retransmit

g

| T

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\i T

Figure 7. Empty Flag Timing

]l

2678 drw 09

o]

\ 1.

JARAAARARTARTARARRARAARARRARARNAN S

Figure 8. Full Flag Timing

=

2678 drw 10
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IDT7202SA/LA CMOS PARALLEL
FIRST-INFIRST-OUT FIFO 1024 x 9-BIT MILUTARY AND COMMERCIAL TEMPERATURE RANGES

gl

t RHF —.l

R L_
HALF-FULL OR LESS t WHF
HF ‘gﬁ MORE THAN HALF-FULL
HALF-FULL OR LESS
2678 drw 11
Figure 9. Half-Full Flag Timing 2678 dw 11
WRITE TO
LAST PHYSICAL
LOCATION
W READ FROM
LAST PHYSICAL
LOCATION
R
t xoL t XOH t XxoL t XOH
X0

Figure 10. Expanslon Out 2678 dow 12

[V

¢ txi e tXIR
X 7# y 7

txis
WRITE TO
FIRST PHYSICAL
LOCATION
le-1 XIS READ FROM
FIRST PHYSICAL
LOCATION I

Figure 11. Expansion In

=l

o]

2678 drw 13
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IDT7202SA/LA CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 1024 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

OPERATING MODES
SINGLE DEVICE MODE

A single IDT7202A may be used when the application control input is grounded (see Flgure 12). In the mode the
requirements for 1024 words or less. The IDT7202A isina Half-Full Flag (HF), which is an active low output, is shared
Single Device Configuration when the Expansion In (XI) with Expansion Out (XO).

(HALF-FULL FLAG) HEF

WRITE (W) — «—5—— READ ®R)
DATA IN (D) :i: N DT :ﬁ> DATA OUT (Q)
— 7202A ——
FULL FLAG (FF) +———— —————— EMPTY FLAG (EF)
RESET (RS) ————+| le————— RETRANSMIT (RT)

EXPANSION IN (X1) :I_—

2678 Drw 14

Figure 12. Block Diagram of Single 1024 x 9 FIFO 2678 dw 14

WIDTH EXPANSION MODE

Word width may be increased simply by connecting the Figure 13 demonstrates an 18-bit word width by using two
corresponding input control of multiple devices. Status flags IDT7202As. Any word width can be attained by adding
(EF, FF and HF) can be detected from any one device. additional IDT7202As.

18}9 T 9 f

DATA IN (D)
WRITE (W) ———————-——— - — -

——————— le—————— READ (R)

FULL FLAG (FF) +————— IDT IDT .
7202A 7202A. —— EMPTY FLAG (EF)

RESET (R§) ————#-———~— -

_______ +5—— RETRANSMIT RT)

\\(g

_T_Y:' ___T__W' "

7

DATA OUT (Q)

NOTE: 2678 drw 15
1. Flag detection is accomplished by monitoring the FF, EF and the HF signals on either (any) device used in the width expansion configuration. Do not

connect any output control signals together.

Figure 13. Block Diagram of 1024 x 18 FIFO Memory Used in Width Expansion Mode
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IDT7202SA/LA CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 1024 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DEPTH EXPANSION (DAISY CHAIN) MODE
The IDT7202A can easily be adapted to applications where

the requirements are for greater than 1024 words. Figure 14

demonstrates Depth Expansion using three IDT7202As. Any

depth can be attained by adding additional IDT7202As. The

IDT7202As operate in the Depth Expansion configuration

when the following conditions are met:

1. The first device must be designed by grounding the First
Load (FL) control input. .

2. All other devices must have FL in the high state.

3. The Expansion Out (XO) pin of each device must be tied
to the Expansion In (XI) pin of the next device. See
Figure 14.

4. External logic is needed to generate a composite Full
Flag (FF) and Empty Flag (EF) This requires the ORing
of all EFs and ORing of all FFs (i.¢. all must be set to
generate the correct composite FF or EF). See Figure
14.

5. The Retransmit (RT) function and Half-Full Flag (HF) are
not available in the Depth Expansion Mode.

For additionalinformation refer to Tech Note 9: “Cascading
FIFOs or FIFO Modules™.

COMPOUND EXPANSION MODE

The two expansion techinques described above can be
applied together in a straightforward manner to achieve large
FIFO arrays (see Figure 15).

BIDIRECTIONAL MODE

Applications which require data buffering between two
systems (each system capable of Read and Write operations)
canbe achieved by pairing IDT7202As as shown in Figure 16.
Care must be taken to assure that the appropriate flag is
monitored by each system (i.e., FF is monitored onthe device

TABLE I—-RESET AND RETRANSMIT
Single Device Configuration/Width Expansion Mode

where W is used; EF is monitored on the device where R is
used). Both Depth Expansion and Width Expansion may be
used in this mode.

DATA FLOW-THROUGH MODES

Two types of flow-through modes are permitted: a read
flow-through and write flow-through mode. Forthe read flow-
through mode (Figure 17), the FIFO permits the reading of a
single wors after writing one word of data into an empty FIFO.
The data is enabled onthe bus in (tWEF +tA) ns after the rising
edge of W, called the first write edge, andit remains onthe bus
until the R line is raised from low-to-high, after which the bus
would go into a three-state mode after tRHz ns. The EF line
would have apulse showing temporary de-assertionandthen
would be asserted. Inthe interval of time that R is low, more
words can be written to the FIFO (the subsequent writes after
the firstwrite edge will be de-assert the Empty Flag); however,
the same word (writtenon the firstwrite edge) presentedto the
output bus as the read pointer, would not be incremented
when R was low. On toggling R, the other words that are
writtento the FIFO will appear on the output bus as inthe read
cycle timings.

In the write flow-through mode (Figure 18), the FIFO
permits the writing of a single word of data immediately after
reading one word of data from a full FIFO. The Rline causes
the FF to be de-asserted but the W line, being low, causes it
tobe asserted againinanticipation of anew dataword. Onthe
rising edge of W, the new word is loaded in the FIFO. The W
line must be toggled when FF is not asserted to write new data
in the FIFO and to increment the write pointer.

For additional information refer to Tech Note 8: “Operating
FIFOs on Full and Empty Boundary Conditions” and Tech
Note 6: “Designing with FIFOs".

Inputs Internal Status Outputs
Mode RS RT Xi Read Pointer Write Pointer EF FF HF
Reset 0 X 0 Location Zero Location Zero 0 1 1
Retransmit 1 0 0 Location Zero Unchanged X X X
Read/Write 1 1 0 Increment! Increment! X X X
NOTE: 2678 thl 08
1. Pointer will increment if flag is High.
TABLE II—RESET AND FIRST LOAD TRUTH TABLE
Depth Expansion/Compound Expansion Mode
Inputs Internal Status Outputs
Mode RS RT Xi Read Pointer Write Polnter EF FF
Reset First Device 0 0 n Location Zero Location Zero 0 1
Reset All Other Devices 0 1 M Location Zero Location Zero 0 1
Read/MWrite 1 X M X X X X
NOTE: 2678 tl 09

1. Xiis connected to XO of previous device. See Figure 14. RS = Reset Input FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Flag Full Output,

X1 = Expansion Input, HF = Half-Full Fiag Output

6.2 1"




IDT7202SA/LA CMOS PARALLEL

FIRST-IN/FIRST-OUT FIFO 1024 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

[%5 _
W —4 R
FFl ot EFE ‘
B N 7202A 5 > Q
FL Vee
Xi
X0
— — — [
e | FF EF " —_—
FuLL — & N I EMPTY
. ) 7202A
FL| |||
Xi
XO
L] FF EF
N 0T
9 A 7202A
RS —
— & |
]‘ Xi =
2678 Drw 18
Figure 14. Block Diagram of 3072 x 9 FIFO Memory (Depth Expansion) 2678 drw 16
Qo8 Q917 _e°- Q(N-8)-QN
Qo-Qs | | Qo-Q17 | Q(N-8)-QN
anm_ iy o
R.W,RS EXPANSION EXPANSION [~ °"" ™™ EXPANSION
BLOCK BLOCK BLOCK

{} Do-Ds {} Do-D17 {T D(N-8)-DN
Do-DN Do-DN Di1s-DN_ <+« Dn-8)-DN
NOTE:

1. For depth expansion block see section on Depth Expansion and Figure 14.
2. For Flag detection see section on Width Expansion and Figure 13.

2678 drw 17

Figure 15. C:

pound FIFO Expansi
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IDT7202SA/LA CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 1024 x 9-BIT- MILITARY AND COMMERCIAL TEMPERATURE RANGES

Wa— +<— Rs
IDT |—EFs
EFA 7202A| . Fs

Daos QBo8

SYSTEMA <):‘ :> SYSTEMB

QA 08 DBo-8

S.,—> DT |l 5
RA” 172004 We
HFA _
EFA* ] —* FFs

Flgure 16. Bidirectional FIFO Mode 2678 drw 18

DATAIN :}{
w __\_71

[— tRPEJ
—» tREF
EF /_—3[___

DATAouT

=

Figure 17. Read Data Flow-Through Mode 2678 drw 18
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IDT7202SA/LA CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 1024 x 9-BIT ' MILITARY AND COMMERCIAL TEMPERATURE RANGES

R \ /

» e—— tWPF  ——>
w N Y,

le—— tRFF —»

FF b j{
fe— tWFF

—> |4~ t DH
DATAIN ATAN
tos
re—— t A
\/
DATAOUT XXX DATAuUTVALID XXX
Figure 18, Write Data Fiow-Through Mode 2678 dw 20
ORDERING INFORMATION
IDT XXXX XX XXX X X
Device Type Power Speed Package Process/
Temperature
Range

| Blank Commercial (0°C t0+70°C)
B Military (-55°C to+125°C)
Compliant to MIL-STD-883, Class B

P Plastic DIP

TP Plastic THINDIP

D CERDIP

TC Sidebraze THINDIP

J Plastic Leaded Chip Carrier
L Leadless Chip Carrier

Y SOoJ

SO SOIC

XE Cerpack

15 Commercial Only

25 Commercial Only

30 Military Only )

35 Commercial Only Access Time (1A)

40 Military Only Speed in Nanoseconds

SA Standard Power
LA Low Power

| 7202 1024 x 98t FIFO

6.2 14



Integrated Device Technology, Inc.

CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO
2048 x 9-BIT and 4096 x 9-BIT

IDT7203S/L
IDT7204S/L

FEATURES:

First-In/First-Out dual-port memory

2048 x 9 organization (IDT7203)

4096 x 9 organization (IDT7204)

Ultra high-speed: 15ns access time

Low power consumption

— Active: 880mW (max.)

— Power-down: 44mW (max.)

Asynchronous and simultaneous read and write
Fully expandable by both word depth and/or bit width
Pin and functionally compatible with IDT720X family
Status Flags: Empty, Half-Full, Full

Auto retransmit capability

High-performance CEMOS™ technology

Military product compliant to MiL-STD-883, Class B
Standard Military Drawing #5962-88669, 5962-89567,
and 5962-89568 are listed on this function.

DESCRIPTION:

The IDT7203/7204 are dual-port memories that load and
empty data on a first-in/first-out basis. The device uses Full
and Empty flags to prevent data overflow and underflow and
expansion logic to allow for unlimited expansion capability in
both word size and depth.

The reads and writes are internally sequential through the
use of ring pointers, with no address information required to
load and unload data. Data is toggled in and out of the device
through the use of the Write (W) and Read (R) pins. The
device has a read/write cycle time of 25ns (40MHz).

The device utilizes a 9-bit wide data array to allow for
control and parity bits at the user’s option. It also features a
Retransmit (RT) capability that allows for reset of the read
pointer to its initial position when RT is pulsed low. AHalf-Full
Flag is available in the single device and width expansion
modes.

The IDT7203/7204 is fabricated using IDT's high-speed
CEMOS technology. They are designed for those applica-
tions requiring asynchronous and simultaneous read/writes in
multiprocessing and rate buffer applications.

"+ Military grade product is manufactured in compliance with
the latest revision of MIL-STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM

DATA INPUTS
(Do-Ds)
- WRITE
W —>
CONTROL L NEERRRREELN|
T F i —
L ]
WRITE N . READ
POINTER )] BAM K 552
3 2048 x 9
4096 x 9
L ]
L
2048/4096
THREE. ??ﬂ
STAT % __
BUFFERS ¥ <_b RS
DAT(%OUTP)UTS ]
= READ o8
R - coNTRoL ngllzg
1 il
FLAG . EF FI/RT
LOGIC TEE FURT
_ EXPANSION [+ .
i———— LOGIC |——— XOMF
2661 drw 01

CEMOS s a trademark of Integrated Device Techology, Inc.

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SEPTEMBER 1990

©1990 Integrated Device Technology, Inc.
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IDT7203S/L, IDT7204S/L CMOS PARALLEL

FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS
U moex 3822 855
=k 2 vee LRI
Ds [0 2 271 D4 D2 [15 = 29[]Ds
Ds O3 26 [1 Ds Ds [1s (] D7
D2 [ 4 251 Ds Do [17 27[INC
D1 g5 p2g1, 24 D7 Xi [18 321 28] FURT
Do Ojs ngif' 23] FURT FF [19 L32-1 25[1RS
X g7 gy 2P RS Qo fl10 24[1EF
FF [ s 21 [ EF Q1 [In 23[] XO/HF
Qo o 20 [ XO/HF NC [112 22(1Q7
Qi g 1o 911 Qr Q2 :]18"""""”"’821[: Qs
Q2 g1 “’%QG NN alalalninlainiig
Qs [ 170 Qs
Qs O 13 16 [J Qa4 Sagglméa 2661 drw 20
GND O 14 151 R
DIP PLCC/LCC
) TOP VIEW TOP VIEW
Consult Factory for CERPACK Pinout.
: RECOMMENDED DC OPERATING
ABSOLUTE MAXIMUM RATINGS" CONDITIONS
Symbol Rating Commercial | Military | Unit Symbol Parameter Min. | Typ. | Max. | Unit
VTERM | Terminal Voltage | -0.5t0+7.0 [ -0.5t0+7.0] V Voem Military Supply 4.5 5.0 55 v
with Respect to : Voltage
GND
ial S | 4.5 5.0 .5 \
TA Operating 010 470 5510 +125 |- °C Vece Sglg'g:’c'a upply 5
Temperature :
TeiAs | Temperature 5510 +125 | -6510+135 | °C GN? Supply Voltage 0 0 0 v
Under Bias ViH() Input High Voltage | 2.0 — — v
Tsta Storage 5510+ 125 | -65t0+155] °C Commercial
Temperature ViH" Input High Voltage | 2.2 | — — v
lout DC Output 50 50 mA Military
Current : Vi (@) Input Low Voltage | — — 0.8 v
NOTE: : 2651 5101 (h:Aci)ﬁ'tl;mercnal and
1. Stresses greater than those listed under ABSOLUTE MAXIMUM L v
RATINGS may cause permanent damage to the device. This is a stress NOTES: _ ] 2661 1102
rating only and functional operation of the device at these or any other 1. ViH = 2.6V for Xl input (commercial).
condiions above those indicated in the operational sections of this ViH = 2.8V for X input (military).

specification is not implied. Exposure to absolute maximum rating 2. 1.5V undershoots are allowed for 10ns once per cycle.
conditions for extended periods may affect reliability.
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IDT7203S/L, IDT7204S/L CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS

(Commercial: Vcc =5V 10%, TA = 0°C to +70°C; Military: Vcc = 5V £ 10%, TA= -55°C to +125°C)

IDT7203, IDT7204 IDT7203, IDT7204
Commaercial Military
tA =15, 20ns tA = 20ns
Symbol Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | Unlt
Tu Input Leakage Current (Any Input) -1 — 1 -10 - 10 pA
o @ Output Leakage Current -10 — 10 -10 — 10 pA
VoH Output Logic "1" Voltage, IOH = -2mA 2.4 — — 24 — — Vv
VoL Output Logic "0" Voltage, loL = 8mA — — 0.4 — — 0.4 '
lcci34) Active Power Supply Current — — 160 — — 200 mA
lcc2® Average Standby Current, (R = W= RS = FL/RT = ViH) — — 14 —_ - 19 mA
leca (L)@ Power Down Current (All Input = Vcc - 0.2V) - — 8 — — 12 mA
NOTES: 2661 bl 03
1. Measurements with 0.4 S VIN < Vec.
2. R2VIH, 0.4 < Vout s Vee.
3. lcc measurements are made with outputs open (only capacitive loading).
4. Tested atf=20 MHz
DC ELECTRICAL CHARACTERISTICS (Continued)
(Commercial: VcC =5V = 10%, TA = 0°C to +70°C; Military: VcC = 5V + 10%, TA = -55°C 10 +125°C)
IDT7203, IDT7204 IDT7203, IDT7204
Commercial Military
ta = 25, 35, 50, 65 tA = 30, 40, 50, 65
80, 120ns 80, 120ns
Symbol Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | Unit
ity Input Leakage Current (Any Input) -1 — -1 -10 — 10 nA
Lo @ Output Leakage Current -10 — 10 -10 — 10 pA
VoH Output Logic "1" Voltage, IoH = 2mA 2.4 — — 2.4 — — Vv
VoL Output Logic “0" Voltage, oL = 8mA — — 0.4 — — 0.4 \
lcc1@.4) Active Power Supply Current — 75 120 — 100 | 150 mA
Icc2®® Average Standby Current, (R = W = RS = FL/RT = ViH) — 8 12 —_ 12 25 mA
lcea (L)@ Power Down Current (All Input = Ve - 0.2V) _ —_ 2 — — 4 mA
lcca(S) | Power Down Current (All Input = Vce - 0.2V) — —_— 8 — — 12 mA
NOTES: 2661 thl 04
1. Measurements with 0.4 SVINS Vce
2. R2ViH,0.4 s Vour < Vee.
3. lcc measurements are made with outputs open.
4. Tested at f = 20MHz.
3
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IDT7203S/L, IDT7204S/L CMOS PARALLEL

FIRST-INFIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS(™"

-55°C to +125°C)

(Commercial: Vcc =5V + 10%, TA = 0°C to +70°C; Military: VcC =5V £ 10%, TA=
' Commercial | Com’l. & Mil. | Commercial Military
7203/04L15 7203/04L20 7203/04L25 7203/04L30

Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unlt"
fs Shift Frequency ' — 40 — | 333 — 28.5 25 | MHz
tRC Read Cycle Time 25 — 30 — 35 — — ns
tA Access Time — 15 - 20 - 25 30 ns’
tRR Read Recovery Time 10° - 10 — 10 — ns
tRPW Read Pulse Width(? 15 — 20 ns
tRLZ Read Low to Data Bus Low Z(3) 5 — |- 5 ns
twiLz Write High to Data Bus Low Z3 4 5 | — 5 ns
tov Data Valid from Read High 5 — 5 ns
tRHZ Read High to Data Bus High Z® — 15 — ns
twe Write Cycle Time 25 — 30 ns
twpw Write Pulse Width@ 15 — 20 ns
tWR Write Recovery Time 10 — 10 ns
tos Data Set-up Time 1. — 12 ns
tDH Data Hold Time 0 —_ 0 ns
tRsc Reset Cycle Time 25 — 30 ns
tRS .Reset Pulse Width(? 15 — 20 ns
tRSS Reset Set-up Time 15 — 20 ns
tRSR Reset Recovery Time 10 — 10 — 10 — ns
tRTC Retransmit Cycle Time 25 — 30 — 40 — ns
tRT Retransmit Pulse Width(2) 15 — 25 — 30 — ns
tRTS Retransmit Set-up Time 15 25 — 30 — ns
tRTR Retransmit Recovery Time 10 — 10 — ns
tEFL Reset to Empty Flag Low - 35 — 40 ns
tHFH,tFFH | Reset to HF and FF High — 35 . 40 ns
tREF Read Low to Empty Flag Low — .25 — 30 ns
tRFF Read High to Full Flag High — 25 — 30 ns
tRPE Read Pulse Width after EF High 25 — 30 - ns
tWEF Wirite High to Empty Flag High — 25 — 30 ns
tWFF Write Low to Full Flag Low — 25 — 30 ns
tWHF Wirite Low to Half-Full Flag Low — 35 —_ 40 ns
tRHF Read High to Half-Full Flag High - 35 — 40 ns
tWPF Write Pulse Width after FF High 25 — 30 — ns
txoL Read/Write Low to XO Low — 25 — 30 ns
tXOH Read/Write High to XO High — 15 —_ 20 — 25 — 30 ns
txt Xl Pulse Widtht?) 15 — 20 — 25 — 30 — ns
tXIR XI Recovery Time 10 — 10 — 10 — 10 - ns
txis Xi Set-up Time 10 — 10 — 10 — 10 — ns

NOTES: 26611105

1. Timings referenced as in AC Test Conditions.

2. Pulse widths less than minimum are not allowed.

3. Values guaranteed by design, not currently tested.

4. Only applies to read data flow-through mode.
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IDT7203S/L, IDT7204S/L CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS™ (Continued)
(Commercial: Vcc =5V £ 10%, TA = 0°C to +70°C; Military: Vcc = 5V + 10%, TA = -55°C to +125°C)

Com'l. Military Commercial and Military
7203S/L35 7203S/L40 7203S/L50 7203S/L65 7203S/L80 7203S8/L120
7204S/L35 7204S/L40 7204S/L50 7204S/L65 7204S/L80 7204S/L120

Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
fs Shift Frequency — 22.2 — 20 — 15 — 12.5 — 10 — 7 MHz
tRC Read Cycle Time 45 — 50 — 65 — 80 — 100 — 140 — ns
tA Access Time — 35 — 40 — 50 — 65 — 80 — 120 ns
tRR Read Recovery Time 10 — 10 - 15 — 15 - 20 — 20 - ns
tRPW Read Pulse Width{2) 35 — 40 — 50 — 65 — 80 — 120 — ns
tALZ Read Low to Data Bus Low Z% 5 — 5 — 10 — 10 — 10 — 10 —_ ns
twiz Write High to Data Bus Low Z84 10 - 10 — 5 — 5 — 5 — 5 — ns
tov Data Valid from Read Pulse High 5 — 5 — 5 — 5 — 5 — 5 — ns
tRHZ Read High to Data Bus High z®) — 20 — 25 — 30 - 30 — 30 — 35 ns
twe Write Cycle Time 45 — 50 - €5 — 80 —_ 100 —_ 140 — ns
twew | Write Pulse Width@ 35 — 40 — 50 — 65 — 80 — 120 | — ns
twR Write Recovery Time 10 — 10 — 15 — 15 —_ 20 —_ 20 - ns
tos Data Set-up Time 18 —_ 20 — 30 — 30 — 40 — 40 — ns
tDH Data Hold Time 0 — 0 — 5 — 10 — 10 — 10 — ns
tRSC Reset Cycle Time 45 — 50 - 65 -— 80 — 100 = 140 — ns
tRS Reset Pulse Width(@ 35 — 40 — 50 — 65 — 80 — 120 | — ns
tRSS Reset Set-up Time 35 — 40 — 50 — 65 — 80 — 120 — ns
tRSR Reset Recovery Time 10 — 10 — 15 — 15 — 20 — 20 — ns
tRTC Retransmit Cycle Time 45 — 50 — | 65 — 80 — 100 — 140 — ns
tAT Retransmit Pulse Width® 35 | — 40 | — 50 | — 65 | — 80 | — | 120 — ns
tRTS Retransmit Set-up Time 35 — 40 — 50 — 65 — 80 — 120 | — ns
tRTR Retransmit Recovery Time 10 — 10 - 15 —_ 15 — 20 — 20 — ns
{EFL Reset to Empty Flag Low —_ 45 — 50 - 65 — 80 - 100 — 140 ns
tHFH, Reset to AF and FF High — 45 - 50 — 65 — 80 — 100 | — 140 | ns
tFFH

tREF Read Low to Empty Flag Low — 30 — 35 — 45 — 60 — 60 — 60 ns
tRFF Read High to Full Flag High - 30 —_ 35 - 45 — €0 - 60 —_ 60 ns
{RPE Read Pulse Width after EF High 35 —_ 40 — 50 — 65 — 80 — 120] — ns
tWEF Write High to Empty Flag High — 30 — 35 — 45 — 60 — 60 — 60 ns
tWFF Write Low to Full Flag Low —_ 30 — 35 — 45 — 60 - 60 —_ 60 ns
tWHF Write Low to Half-Full Flag Low —_ 45 — 50 - 65 - 80 — 100 — 140 ns
RHF Read High to Half-Full Flag High — 45 — 50 — 65 — 80 — 100 —_ 140 ns
twPF Write Pulse Width after FF High 35 — 40 — 50 - 65 — 80 — 120 — ns
txoL Read/Write Low to XO Low — 35 - 40 — 50 — 65 — 80 — 120 | ns
tXOH Read/Write High to XO High — 35 — 40 - 50 - 65 - 80 —_ 120 ns
[ XI Pulse Width® 35 — 40 — 50 — 65 — 80 — 120 | — ns
tXIR Xl Recovery Time 10 - 10 — 10 —_ 10 — 10 — 10 — ns
txis Xl Set-up Time 15 — 15 — 15 — 15 — 15 — 15 — ns

NOTES: 26611l 05

1. Timings reterenced as in AC Test Conditions.

2. Pulse widths less than minimum are not allowed.
3. Values guaranteed by design, not currently tested.
4. Only applies to read data flow-through mode.
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IDT7203S/L, IDT7204S/L CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS

Input Pulse Levels GND to 3.0V

Input Rise/Fall Times 5ns

Input Timing Reference Levels 1.5V

Output Reference Levels 1.5V

Output Load See Figure 1

2661 bl 08

CAPACITANCE" (Ta= 4+ 25° C, f = 1.0MHZ)

Symbol Parameter Conditions | Max. | Unit
CIN Input Capacitance VIN = OV 8 pF
Couti@ Output Vourt = oV 12 pF

Capacitance
NOTES: 2661 11 09

1. This parameter is sampled and not 100% tested.
2. With output deselected.

SIGNAL DESCRIPTIONS:

Inputs:
DATA IN (Do-Ds) — Data inputs for 9-bit wide data.

Controls:

RESET (RS) — Reset is accomplished whenever the
Reset (RS) input is taken to a low state. During reset, both
internal read and write pointers are set to the first location. A
reset is required after power-up before a write operation can
take place. Both the Read Enable (R) and Write Enable (W)
Inputs must be inthe high state during the window shown
In Figure 2 (i.e. trss before the rising edge of RS) and
should not change until trRsr after the rising edge of RS.
Half-Full Flag (HF) will be reset to high after master Reset
(RS).

WRITE ENABLE (W) — A write cycle is initiated on the
falling edge of this input if the Full Flag (FF) is not set. Data
set-up and hold times must be adhered to with respect to the
rising edge of the Write Enable (W). Datais storedinthe RAM
array sequentially and independently of any on-going read
operation.

After half of the memory is filled, and at the falling edge of
the next write operation, the Half-Full Flag (HF) will be set to
low and will remain set until the difference between the write
pointer and read pointer is less than or equal to ong half of the
total memory of the device. The Half-Full Flag (HF) is then
reset by the rising edge of the read operation.

To prevent data overflow, the Full Flag (FF) will go low,
inhibiting further write operations. Upon the completion of a
valid read operation, the Full Flag (FF) will go high after {RFF,

allowing a valid write to begin. When the FIFO is full, the -

internal write pointer is blocked from W, so external changes
in W will not affect the FIFO when it is full.

5v
1.1KQ

D.U.T.

680Q2 30pF*

2661 drw 02

or equivalent circuit
Figure 1. Output Load

* Includes jig and scope capacitances.

READ ENABLE (R) — A read cycle is initiated on the
falling edge of the Read Enable (R) provided the Empty Flag
(EF) is not set. The data is accessed on a First-In/First-Out
basis independent of any ongoing write operations. After
Read Enable (R) goes high, the Data Outputs (Qo through Qs)
will return to a high impedance condition until the next Read
operation. When allthe data has beenread fromthe FIFO, the
Empty Flag (EF) will go low, allowing the “final” read cycle but
inhibiting further read operations, with the data outputs re-
maining in a high impedance state. Once a valid write
operation has been accomplished, the Empty Flag (EF) willgo
high after tWer and a valid Read can then begin. When the
FIFO is empty, the internal read pointer is blocked from R so
external changes will not affect the FIFO when it is empty.

FIRST LOAD/RETRANSMIT (FL/RT) — This is a dual-
purpose input. In the Depth Expansion Mode, this pin is
grounded to indicate that it is the first device loaded (see
OperatingModes). Inthe Single Device Mode, this pin acts as
the retransmit input. The Single Device Mode is initiated by
grounding the Expansion In (XI).

The IDT7203/7204 can be made to retransmit data when
the Retransmit Enable Control (RT) input is pulsed low. A
retransmit operation will set the internal read pointerto the first
location and will not affect the write pointer. Read Enable (R)
and Write Enable (W) must be in the high state during
retransmit. This feature is useful when less than 2048/4096
writes are performed between resets. The retransmit feature
is not compatible with the Depth Expansion Mode and will
affect the status of the flags depending on the relative
locations of the read and write pointers.

EXPANSION IN (XI) — This input is a dual-purpose pin.
Expansion In (X1} is grounded to indicate an operation in the
Single Device Mode. Expansion In (XI) is connected to
Expansion Out (XO) of the previous device in the Depth
Expansion or Daisy Chain Mode.
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IDT7203S/L, IDT7204S/L CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

Outputs:

FULL FLAG (FF) — The Full Flag (FF) will go low,
inhibiting further write operations, when the write pointer is
equal to the read pointer, indicating that the device is full. If
the read pointer is not moved after Reset (RS), the Full Flag
(FF) will go low after 2048 writes for the IDT7203 and 4096

writes for the IDT7204.

EMPTY FLAG (EF) — The Empty Flag (EF) will go low,
inhibiting further read operations, when the read pointer is
equal to the write pointer, indicating that the device is empty.

Expansion Out/Half Full Flag (XO/HF)

This is a dual-purpose output. In the single device mode,
when Expansion In (XI) is grounded, this output acts as an
indication of a half-full memory.

After half of the memory is filled, and at the falling edge of
the next write operation, the Half-Full Flag (HF) will be set to

low and will remain set until the difference between the write
pointer and read pointer is less than or equal to one half of the
total memory of the device. The Half-Full Flag (HF) is then
reset by the rising edge of the read operation.

In the Depth Expansion Mode, Expansion In (XI) is con-
nected to Expansion Out (XO) of the previous device. This
output acts as a signal to the next device in the Daisy Chain
by providing a pulse to the next device when the previous
device reaches the last location of memory. There will be an
XO pulse when the Write pointer reaches the last location of
memory, and an additional XO pulse when the Read pointer
reaches the last location of memory.

Data Outputs (Qo-Qs)

Qo-Qs are data outputs for 9-bit wide data. These outputs
are in a high impedance condition whenever Read (R) isin a
high state.

tRsC
tRs —
RS ] I
tRsSS tRSR —¥
_ 4 N
" XK -
<+ tRss
R XXX A
tEFL
EF N
N tHFH, tFFH
HF, FF ‘
2661 drw 11
NOTES:
1. EF, FF and HF may change status during Reset, but flags will be valid at tRSO.
2. Wand R = VIH around the rising edge of RS.
Figure 2. Reset
<+ tRC tRPW
tRR—¥™ .
_ ____\4——“\——’ l¢—— t A ——>] l
R N N
tov [¢——— t RHZ

—»|tRLZ
Qo-Qs DATAoUT VALID

Py
(XX

¢ ~_ 7

twe
twpw tWR——»
L
r— 1DS—dre— toH—»l
Do-Ds DATAIN VALID

DATAIN VALID

2661drw 12

Figure 3. Asynchronous Write and Read Operation




IDT7203S/L, IDT7204S/L CMOS PARALLEL

FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

IGNORED
LAST WRITE WRITE FIRST READ

FF

2|

=

2661drw 13
Flgure 4. Full Flag From Last Write to First Read
IGNORED
LAST READ READ FIRST WRITE
W N/
R

tREF tWEF’?
ﬁ

DATAOUT ———SCXVALIDK X
. 2661 drw 14
Figure 5. Empty Flag From Last Read to First Write
tRTC
— ﬁ_ tRT
RT N 7[
tRTS t RTR —¥

WA XX/ N3

:

2661drw 08

al
m

HF,

NOTE: ‘
1. EF, FF and HF may change status during Retransmit, but flags will be valid at tRTC.

Figure 6. Retransmit




IDT7203S/L, IDT7204S/L CMOS PARALLEL

FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
w T\ Z{‘
tWEF [e—
EF A
_ x<—l RPE
B NN N\ %
2661 Drw 09

Figure 7. Empty Flag Timing

A\ lhw

FF P4
AN NN NN NN RN N e

2661, drw 10

Figure 8, Full Flag Timing

w
. t RHF -
R L
t WHF
HF HALF-FULL OR LESS MORE THAN HALF-FULL 74
HALF-FULL OR LESS
2661 drw 05
Figure 9. Half-Full Flag Timing
WRITE TO'
_ LAST PHYSICAL
w LOCATION
READ FROM
_ LAST PHYSICAL
R . LOCATION
t XOH
R txoL t XOH
o = T

2661 drw 06

Figure 10. Expansion Out
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IDT7203S/L, IDT7204S/L. CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

le txi »e t XIR +

Xi

txis WRITE TO
_ LAST PHYSICAL
w LOCATION

-» tXIS
READ FROM

— LAST PHYSICAL
R LOCATION

2661 drw 07

Figure 11. Expansion In

OPERATING MODES:

Single Device Mode

A single IDT7203/7204 may be used when the application
requirements are for 2048/4096 words or less. The
IDT7203/7204 are in a Single Device Configuration when the
Expansion In (XI) control input is grounded (see Figure 12).

Width Expansion Mode

Word width may be increased simply by connecting the
corresponding input control signals of multiple devices. Status
flags (EF, FF and HF) can be detected from any one device.
Figure 13 demonstrates an 18-bit word width by using two
IDT7203/7204s. Any word width can be attained by adding
additional IDT7203/7204s.

Depth Expansion (Daisy Chain Mode)

The IDT7203/7204 can easily be adapted to applications
when the requirements are for greater than 2048/4096 words.
Figure 14 demonstrates Depth Expansion using three
IDT7203/7204s. Any depth can be attained by adding addi-
tional IDT7203/7204s. The IDT7203/7204 operates in the
Depth Expansion configuration when the following conditions
are met:

1. Thefirstdevice mustbe designated by grounding the First
Load (FL) control input. .

All other devices must have FL in the high state.

The Expansion Out (XO) pin of each device must be tied
to the Expansion In (XI) pin of the nextdevice. See Figure
14.

Externallogicis needed to generate acomposite Full Flag
(FF) and Empty Flag { EF) This requires the ORing of all
EFs and ORing of all FFs Fs (i.e. all must be set to generate
the correct composite FF or EF). See Figure 14.

The Retransmit (RT) function and Hal- -Full Flag (HF) are
not available in the Depth Expansion Mode.

2.
3.

For additional information, refer to Tech Note 9:
Cascading FIFOs or FIFO Modules.

Compound Expansion Mode

The two expansion techniques described above can be
applied together in a straightforward manner to achieve large
FIFO arrays (see Figure 15).

Bidirectional Mode

Applications which require data buffering between two
systems (each system capable of Read and Write operations)
can be achieved by pairing IDT7203/7204s as shown in
Figure 16. Care must be taken to assure that the appropriate
flag is monitored by each system (i.e. FF is monitored on the
device where W is used; EF is monitored on the device where
Risused). Both Depth Expansion and Width Expansion may
be used in this mode.

Data Flow-Through Modes

Two types of flow-through modes are permitted, a read
flow-through and write flow-through mode. Forthe read flow-
through mode (Figure 17), the FIFO permits a reading of a
single word after writing one word of datainto an empty FIFO.
The data is enabled on the bus in (tWEF +1A) ns after the rising
edge of W, called the first write edge, and it remains on the bus
until the R line is raised from low-to-high, after which the bus
would go into a three-state mode after tRHZ ns. The EF line
would have a pulse showing temporary deassertion and then
would be asserted. Inthe interval of time that Rwas low, more
words can be written to the FIFO (the subsequent writes after
the first write edge will deassert the empty flag); however, the
same word (written on the first write edge), presented to the
output bus as the read pointer, would not be incremented
whenRislow. Ontoggling R, the otherwords that were written
to the FIFO will appear on the output bus as in the read cycle
timings.

In the write flow-through mode (Figure 18), the FIFO
permits the writing of a single word of data immediately after
reading one word of data from a full FIFO. The R line causes
the FF to be deasserted but the W line being low causes it to
be asserted again in anticipation of a new dataword. Onthe
rising edge of W, the new word is loaded in the FIFO. The W
line must be toggled when FF is not asserted to write new data
in the FIFO and to increment the write pointer.

For additional information, referto Tech Note 8: Operating
FIFOs on Full and Empty Boundary Conditions and Tech
Note 6: Designing with FIFOs.

6.3
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IDT7203S/L, IDT7204S/L. CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

(HALF-FULL FLAG) HF

WRITE (W) R) READ
9 9

DATAN ©) 70008 |_(Q) / DATAqur

FULLFLAG (FP) (EF) EMPTY FLAG_

RESET (RS) (RT) RETRANSMIT

EXPANSION IN (X]) _I_

= 2661 diw 03

Figure 12. Block Diagram of 2048 x 9/4096 x 9 FIFO Used In Single Device Mode.

18/ o T HF 9 1 HF
DATAN /D)
/ A

WRITE w) R)

FULL FLAG (FF) . .I.E;1-' """""" = e

; e o 72|%T/04 (EF) EMPTY FLAG,
....... . T | (RT) RETRANSMIT

B .

(Q) DATAour

18/

2661 drw 04
NOTE:

1. Flag detection is accomplished by monitoring the FF, EF and HF signals on either (any) device used in the width expansion configuration.
Do not connect any output control signals together. ’

Figure 13. Block Diagram of 2048 x 18/4096 x 18 FIFO Memory Used in Width Expansion Mode
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IDT7203S/L, IDT7204S/L CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TRUTH TABLES

TABLE | - RESET AND RETRANSMIT
SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE

Inputs Internal Status Outputs
Mode RS RT XI | Read Polnter | Write Pointer EF FF HF
Resst 0 X 0 Location Zero | Location Zero 0 1 1
Retransmit 1 0 0 Location Zero | Unchanged X X X
Read/Write 1 1 0 Increment() | Increment(") X X X
NOTE: 2661 1 10
1. Pointer will Increment if flag is high.
TABLE I - RESET AND FIRST LOAD TRUTH TABLE
DEPTH EXPANSION/COMPOUND EXPANSION MODE
Inputs Internal Status Outputs
Mode RS RT X Read Pointer Write Polnter EF FF
Reset First Device 0 (4] (1) Location Zero Location Zero 4] 1
Reset all Other Devices 0 1 (1) Location Zero Location Zero 0 1
Read/Write 1 X (1) X X X X
NOTES: 2661l 11

1. Xlis connected to XO of previous device. See Figure 12. -
2. RS = Resetinput, FURT = First Load/Retransmit, EF = Empty Flag Output, FF = Full Flag Output, Xi = Expansion Input, HF = Half-Full Flag Output

— X_o —
W — — R
FF EF
— 9, 9, DT : 9,
D VA Wi > 7203/04 [ — Vi °>
FL Voo
X
X0
. . l am — < 9
FULL gFF EF :;D_o EMPTY
\-&q—: > DT
~ 7203104 [ —
FL
X
X0
i i
9 DT
7203/04 | —
— FL
RS I ]
X =
2661 drw 15

Figure 14. Block Diagram of 6,144 x 9/12,288 x 9 FIFO Memory (Depth Expansion)
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IDT7203S/L, IDT7204S/L CMOS PARALLEL

FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

Qo-Qs Qs—Qi17 o000 Qn-8-QN >
Qo-Qs Qg-Q17 Qn-8-QN
o IDT[7)%(})$1{Z*204 IDT['S'2E%2}|/_;/{204 IDTSZE%S]{Z’ZOA
R W, RS— ExpANSION EXPANSION [ ®°° ™" EXPANSION
BLOCK BLOCK BLOCK
Do-Ds Dg-D17 Dn-s-DN
Do-DN Dg-DN "D1s-DN © 0 0 DN8-DN
2661drw 16
NOTES:
1. For depth expansion block see section on Depth Expansion and Figure 14.
2. For Flag detection see section on Width Expansion and Figure 13.
Figure 15. Compound FIFO Expansion
Wa — Rs
_ IDT [— EFs
FFA +— 7203/04 [—» FiFg
DA 0-8 ) QB o-8
SYSTEM A SYSTEM B
QA 0-8 K Dso-s ' |
= IDT
_RA=7203/04 e—Wa
HF A +—] F
plly L >
EFA +—] B 2661 dw 17

Figure 16, Bidirectional FIFO Mode

o

tRPE

DATA out

twiz—» ta

4

ﬁ_—
[¢——— LWEF ——¥ tRer

\ij(

DATAoUT v;qu—

Figure 17. Read Data Flow-Threugh Mode

2661drw 18
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IDT7203S/L, IDT7204S/L CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

R N
N twer

ZANNN A

L—lHFF“"

FF A j(
[ twrF —» je—tpH

DATAIN CDATAIN VALID)

<—1A—b' L—tos—’
SO TR XX
DATAOUT X DATAIN VALID ’A :

Figure 18. Write Data Flow-Through Mode

2661drw 19

ORDERING INFORMATION

IDT  XXXX X XXX X X
Device Power Speed Package Process/
Type Temperature
Range
Blank  Commercial (0°C to +70°C)
B Military (-55°C to +125°C)
Compliant to MIL-STD-883, Class B

P Plastic DIP
TP Plastic THINDIP
D CERDIP
TC Sidebraze THINDIP
J Plastic Leaded Chip Carrier
L Leadless Chip Carrier
XE Cerpack
15 Commercial Only )
20
25
30 Commercial Only .
35 Military Only Access Time (ta)
40 Commercial Only ( Speedinns
55 Military Only
65 :
80
120 J

| s Standard Power

L Low Power

| 7203 2048 x 9-Bit FIFO

| 7204 4096 x 9-Bit FIFO
2661 drw 21
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8192 x 9-BIT

Integrated Device Technology, Inc.

CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO

IDT7205

FEATURES:

First-In/First-Out dual-port memory

8192 x 9 organization '

Uitra high-speed: 20ns access time

Low power consumption

— Active: 770mW (max.)

— Power-down: 27.5mW (max.)

Asynchronous and simultaneous read and write
Fully expandable by both word depth and/or bit width
Pin and functionally compatible with IDT720X family
Status Flag: Empty, Half-Full, Full

Auto retransmit capability

High-performance CEMOS™ technology

Military product compliant to MIL-STD-883, Class B

DESCRIPTION:

The IDT7205 is a dual-port memory that loads and empties
data on a first-inffirst-out basis. The device uses Full and
Empty flags to prevent data overflow and underflow and
expansion logic to allow for unlimited expansion capability in
both word size and depth.

The reads and writes are internally sequential through the
use of ring pointers, with no address information required to
load and unload data. Data is toggled in and out of the device
through the use of the Write (W) and Read (R) pins. The
device has a read/write cycle time of 30ns (33MHz).

The device utilizes a 9-bit wide data array to allow for
control and parity bits at the user’s option. It also features a
Retransmit (RT) capability that allows for reset of the read
pointer to its initial position when RT is pulsed low.- A Half-Full
Flag is available in the single device and width expansion
modes.

The IDT7205 isfabricated using IDT’s high-speed CEMOS
technology. It is designed for those applications requiring
asynchronous and simultaneous read/writes in
multiprocessing and rate buffer applications.

Military grade product is manufactured in compliance with
the latest revision of MIL-STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM

DA'BA INPUTS

(Do-Ds)
W — WRITE
CONTROL [T
7 2 .
WRITE N ° READ
POINTER [V/] RAM <: POINTER
ARRAY
8192x 9
*
8192 LTTITTITITIT
THREE-
STATE SN _
BUFFERS Fls
DATAOUTPUTS
R —» READ ¢ ) RESET
CONTROL LoGIC
! f
FLAG — —
» EE FLRT
LOfIC > FF
_ EXPANSION .
XIl——* LoGic |[——* XOHF
2662 drw 01
CEMOS is atradi of | Device Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1990
©1990 Integrated Devics Technokgy, Inc. 6.4 DSC-2008/1
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IDT7205 CMOS PARALLEL
FIRST-INFIRST-OUT FIFO 8192 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

w ~ 28 [J Vee
Ds O 2 271 D4
Ds O3 26 [1 Ds
D2 O 4 25[1 Ds
D1 E 5 24 g D7
Do 6 28 FLRT
i e Ry
FF O s cosq 2 ] EF
Q Os Dog-1 2 [ XO/HF
Qi O 19 [] Q7
Q On 18 Qs
Qs 0 r2 1711 Qs
Qg 13 163 Qs .

GND [ 14 s R

DIP

TOP VIEW
Consult Factory for CERPACK Pinout ‘

ABSOLUTE MAXIMUM RATINGS("

moex 8322834
IS
D2 [1s ';;;' 85 Bx01ps
D1 [ls ' 28] D7
Do [17 27[1 NC
X [18 Jaz-1 26[] FURT
FF [10 & 2s[]Rs
Qo [110 L32-1 24[ E_F
Qi [In 23[] XO/HF
NC [112 22{] Q7
Q2 :]13~t wOoN~NDO 821[ Qs
(EAARAAR
mDenQk '
cc % =z 68 2662 drw 20
PLCC/LCC
TOP VIEW

RECOMMENDED DC OPERATING
CONDITIONS

Symbol Rating Commercial Military Unit Symbol Parameter Min. | Typ. | Max. | Unit
VTERM Terminal 05t0+7.0 |-05t0+7.0( V Veem Military Supply 4.5 5.0 55 \
Voltage with Voltage
Respect to vcee Commercial Supply| 45 | 50 | 565 | V
GND Voltage
TA Operating 0to +70 -55t0+125| °C GND Supply Voltage 0 0 0 v
Temperature 7 -
ViH() Input High Voltage | 2.0 — — v
TBiAS Temperature -5510+125 |-65t0+135( °C Commerdial
Under Blas
ViH(1) Input High Voltage | 2.2 — — v
Tsta Storage -55t0+ 125 |[-65t0+155( °C M{i‘iltlary 9 9
Tomperature viL@ input Low Voltage | — | — | 08 | V
lout DC Output 50 50 mA Commerdial and
Current Military
:‘os.l;fc:sses greater than those listed under ABSOLUTE M:;GIZMTJ:;I NOTES: Feemioz
. under _ . :
RATINGS may cause permanent damage to the device. This is a stress 1 \cH - Z?\ll l'or gl'nput (co'tl'f\merc:al).
rating only and functional operation of the device at these or any other H = 2.8V for Xl input (military).
conditions above those indicated in the operational sections of this 2 1-5V undershoots are allowed for 10ns once per cycle.
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.
DC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc =5V £ 10%, TA = 0°C to +70°C; Military: Vcc =5V + 10%, TA = -55°C 1o +125°C)
IDT7205L IDT7205L
Commerclal Military
tA=20,25,35,50,80ns tA=30,50,80ns
Symbol Parameter Min. Typ. Max.| Min. Typ. Max.| Unit
(T Input Leakage Current (Any Input) -1 — 1 10 — 10 pA
Lo®@ Output Leakage Current 10 — 10 | 10 — 10 pA
VoH Output Logic "1" Voltage, IOH = -2mA 24 — — 24 - — A
VoL Output Logic "0" Voltage, loL = 8mA — —_ 0.4 — — 0.4 v
kcci3:4) Active Power Supply Current - - 10| - — 180 | mA
kcc2®) Average Standby Current, (R= W =RS = FLAT = ViH) — — 15 | — - 20 mA
kecal® Power Down Current (All Input = Vcc - 0.2V) - — 8 — — 12 mA
NOTES: 2662 tbi 03
1. Measurements with 0.4 VS ViNs VCC.
2.R2VIH, 0.4 sVOUT s VCC.
3. IcC measurements are made with outputs open (only capacitive loading). -
4. Tested at f = 20MHz.
6.4 2



IDT7205 CMOS PARALLEL

FIRST-INFIRST-OUT FIFO 8192 x 9-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc =5V + 10%, TA = 0°C to +70°C; Military: VcC =5V + 10%, TA = -565°C to +125°C)

Commerclal Commerclal Military
7205L20 7205L25 7205L30

Symbol Parameters Min. Max. Min. Max. Min. Max. Unit
fs Shift Frequency —_ 333 —_ 285 — 25 MHz
tRC Read Cycle Time 35 — 40 - ns
1) Access Time —_ 25 — 30 ns
tRR Read Recovery Time 10 _ 10 —_ ns.
tRPW Read Pulse Width (2 25 — 30 — ns
tALZ Read Low to Data Bus Low 3 5 — 5 — ns
wiLz Write High to Data Bus Low Z (34 5 — 5 - ns
v Data Valid from Read High 5 — 5 —_ ns
tRHZ Read High to Data Bus High Z — 18 — 20 ns
wc Write Cycle Time 35 - 40 - ns
wew Write Pulse Width (2) 25 _— 30 —_ ns
WR Write Recovery Time 10 —_ 10 —_ ns
s Data Set-up Time 15 —_ 18 —_ ns
DH Data Hold Time 0 —_ 0 — ns
tRSC Resst Cycle Time 35 — 40 -— ns
tRS Reset Pulse Width(® 25 — 30 —_ ns
tRSS Reset Set-up Time(®) 25 — 30 — ns
RSR Reset Recovery Time 10 _ 10 —_ ns
RTC Retransmit Cycle Time 35 —_ 40 —_ ns
AT Retransmit Pulse Width(2) 25 — 30 - ns
tRTS Retransmit Set-up Time @ 25 — 30 - ns
RTR Retransmit Recovery Time 10 —_ 10 —_ ns
fEFL Reset to Empty Flag Low —_ 35 — 40 ns
tHFH, tFFH Reset to HF and FF High — 35 — 40 ns
REF Read Low to Empty Flag Low — 25 —_— 30 ns
RFF Read High to Full Flag High _ 25 — 30 ns
tRPE Read Pulse Width after EF High 25 —_ 30 - ns
tWEF Write High to Empty Flag High — 25 _ 30 ns
WFF Write Low to Full Flag Low — 25 —_ 30 ns
WHF Wirite Low to Half-Full Flag Low —_ 35 —_ 40 ns
tRHF Read High to Half-Full Flag High —_ 35 —_ 40 ns
WPF Write Pulse Width after FF High 25 —_ 30 — ns
txoL Read/Write Low to XO Low — 25 — 30 ns
tXOH Read/Write High to XO High — 25 —_ 30 ns
tx X1 Pulse Width(? 25 — 30 —_ ns
IR X1 Recovery Time 10 — 10 — ns
txis Xi Set-up Time 10 _ 10 —_ ns

NOTES: 26621b1 04

1. Timings referenced as in AC Test Conditions.

2. Pulse widths less than minimum are not allowed.
3. Values guaranteed by design, not currently tested.
4. Only applies to read data flow-through mode.
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1DT7205 CMOS PARALLEL
FIRST-INFIRST-OUT FIFO 8192 x 8-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Continued)
(Commercial: Vcc =5V + 10%, Ta = 0°C to +70°C; Military: Vcc =5V + 10%, TA = -55°C to +125°C)

Commereclal Commerclal and Military
7205L35 7205L50 7205180
Symbol Parameters Min. Max. Min. Max. Min. Max. Unit
fs Shift Frequency — 22.2 — 15 - 10 MHz
fRC Read Cycle Time 45 — 65 —_ 100 —_ ns
ta Access Time — 35 — 50 — 80 ns
AR Read Recovery Time 10 —_ 15 —_— 20 — ns
tRPW Read Pulse Width (@ 35 - 50 — 80 — ns
RLZ Read Low to Data Bus Low @ 5 — 10 — 10 — ns
wLz Write High to Data Bus Low Z (34) 10 —_ 15 — 20 - ns
v Data Valid from Read High 5 — 5 — 5 -— ns
RHZ Read High to Data Bus High Z & — 20 - 30 — 30 ns
we Wirite Cycle Time 45 - 65 _— 100 —_ ns
wPw Wirite Pulse Width (2 35 - 50 — 80 - ns
tWR Write Recovery Time 10 — 15 — 20 - ns
s Data Set-up Time 18 — 30 — 40 —_ ns
toH Data Hold Time 0 — 5 — 10 - ns
tRSC Reset Cycle Time 45 — 65 — 100 - ns
RS Reset Pulse Width(2 35 —_ 50 — 80 — ns
tRSS Reset Set-up Time(® 35 — 50 - 80 — ns
ASR Reset Recovery Time 10 —_ 15 - 20 - ns
RTC Retransmit Cycle Time 45 — 65 — 100 —_ ns
AT Retransmit Pulse Width(2) 35 — 50 — 80 — ns
RTS Retransmit Set-up Time (3 35 - 50 - 80 - ns
RTR Retransmit Recovery Time 10 - 15 — 20 —_ ns
tEFL Reset to Empty Flag Low — 45 — 65 — 100 ns
tHFH, tFFH Reset to HF and FF High — 45 — 65 — | 100 ns
tREF Read Low to Empty Flag Low — 30 — 45 - 60 ns
tRFF Read High to Full Flag High — 30 — 45 — 60 ns
tRPE Read Pulse Width after EF High 35 — 50 — 80 - ns
WEF Write High to Empty Flag High — 30 — 45 — 60 ns
tWFF Wirite Low to Full Flag Low — 30 — 45 — 60 ns
WHF Wirite Low to Half-Full Flag Low — 45 — 65 — 100 ns
tRHF Read High to Half-Full Flag High — 45 —_ 65 — 100 ns
tWPF Write Pulse Width after FF High 35 — 50 — 80 — ns
txoL Read/Write Low to XO Low —_ 35 — 50 - 80 ns
tXOH Read/Write High to XO High - 35 —_— 50 — 80 ns
txi Xi Pulse Width(2 35 — 50 — 80 — ns
IR Xi Recovery Time 10 — 10 — 10 - ns
txis Xi Set-up Time 15 — 15 — 15 — ns
NOTES: 2662 tol 04A

1. Timings referenced as in AC Test Conditions.

2. Pulse widths less than minimum are not allowed.
3. Values guaranteed by design, not currently tested.
4. Only applies to read data flow-through mode.
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IDT7205 CMOS PARALLEL
FIRST-INFIRST-OUT FIFO 8192 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times Sns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Output Load See Figure 1
2662 tbl 05

CAPACITANCE™M (T = 425°C, f = 1.0 MHz2)

Symbol Parameter Condition | Max. | Unit

CIN® Input Capacitance VIN = OV 10 pF

Cout®® | Output Capacitance | Vout = 0V 10 pF
NOTES: 2662 thl 06

1. This parameter is sampled and not 100% tested.
2. With output deselected.
3. Characterized values, not currently tested.

SIGNAL DESCRIPTIONS

Inputs:

DATA IN (Do—Ds) — Data inputs for 9-bit wide data.
Controls:

__RESET (RS) — Reset is accomplished whenever the Reset
(RS) inputistakento alow state. Duringreset, bothintemal read
and write pointers are set to the first location. Aresetis required
after power-up before a write operation can take place. Both
the Read Enable (R) and Write Enable (W) inputs mustbe In
the high state during the window shown InFigure 2 (L.e. tRss
before the rising edge of RS) and should not change until
trSR after the rising edge of RS. Half-Full Flag (HF)willbe
reset to high after master Reset (RS).

WRITE ENABLE (W)—Awirite cycle isinitiated on the falling
edge of this input if the Full Flag (FF) is not set. Data set-up and
hold times must be adhered to with respect to the rising edge of
the Write Enable (W). Data s stored inthe RAM array sequen-
tially and independently of any on-going read operation.

After half of the memory isfilled, and at the falling edge of the
nextwrite operation, the Half-Full Flag (HF) will be setto low and
will remain set until the difference between the write pointer and
read pointer is less than or equal to one half of the total memory
of the device. The Half-Full Flag (HF) is then reset by the rising
edge of the read operation.

To prevent data overflow, the Full Flag (FF) will go low,
inhibiting furtherwrite operations. Uponthe completionof avalid
read operation, the Full Flag (FF) will go high aftertrrr, allowing
a valid write to begin. When the FIFO is full, the internal write
pointer is blocked from W, so external changes in W will not
affect the FIFO when it is full.

5V
1.1KQ

D.U.T.

680Q 30pF*
2662 drw 02
or equivalent circuit
Figure 1. Output Load

*Includes jig and scope capacitances.

READ ENABLE (ﬁ) — A readcycle isinitiated on the falling
edge of the Read Enable (R) provided the Empty Flag (EF) is not
set. The data is accessed on a First-In/First-Out basis inde-
pendent of any ongoing write operations. After Read Enable (R)
goes high, the Data Qutputs (Qothrough Qs) will returnto a high
impedance conditionuntilthe nextRead operation. Whenalithe
data has been read from the FIFO, the Empty Flag (EF) will go
low, allowing the “final” read cycle but inhibiting further read
operations, with the data outputs remaining in a high imped-
ance state. Once a valid write operation has been accom-
plished, the Empty Flag (EF) will go high after twWer and a valid
Readcanthenbegin. Whenthe FIFOis empty, the internalread
pointer is blocked from R so external changes will not affect the [
FIFO when it is empty.

FIRST LOAD/RETRANSMIT (FL/RT) — This is a dual-
purpose input. In the Depth Expansion Mode, this pin is
grounded to indicate that it is the first device loaded (see
Operating Modes). The Single Device Mode is initiated by
grounding the Expansion In (XI).

The IDT7205 can be made to retransmit data when the
Retransmit Enable Control (RT) inputis pulsed low. Aretransmit
operationwill set the intemal read pointer to thefirst location and
will not affect the write pointer. Read Enable (R) and Write
Enable (W) must be in the high state during retransmit. This
feature is useful when less than 8192 writes are performed
between resets. The retransmit feature is not compatible with
the Depth Expansion Mode and will affect the status of the Flags
depending on the relative locations of the read and write
pointers. ‘

EXPANSION IN (XI) — This input is a dual-purpose pin.
Expansion In (XI) is grounded to indicate an operation in the
single device mode. Expansion In (XI) is connected to Expan-
sion Out (XO) of the previous device in the Depth Expansion or
Daisy Chain Mode.




IDT7205 CMOS PARALLEL
FIRST-INFIRST-OUT FIFO 8192 x 9-BIT

MILUTARY AND COMMERCIAL TEMPERATURE RANGES

Outputs:

FULL FLAG (FF)— The Full Flag (FF) will go low, inhibiting
further write operations, when the device is full. If the read
pointer is not moved after Reset (RS), the Full Flag (FF) will go
low after 8192 writes.

EMPTY FLAG (EF) — The Empty Flag (EF) will go low,
inhibiting further read operations, when the read pointeris equal
to the write pointer, indicating that the device is empty.

EXPANSION OUT/HALF-FULL FLAG (XO/HF)—Thisisa
dual-purpose output. In the single device mode, when Expan-
sion In (XI) isgrounded, this output acts as anindication of a half-
full memory.

After half of the memory isfilled, and at the falling edge of the
next write operation, the Half-Full Flag (HF) wili be setto low and
will remain set untit the difference between the write pointer and

read pointer is less than or equal to one half of the total memory
of the device. The Halt-Full Flag (HF) is then reset by the rising
edge of the read operation. _

In the Depth Expansion Mode, Expansion In (XI) is  con-
nected to Expansion Out (XO) of the previous device. This
output acts as a signal to the next device in the Daisy Chain by
providing a pulse to the next device when the previous device
reaches the last location of memory. There will be an XO pulse
whenthe Write pointer reaches the last location of memory, and
an additional XO pulse when the Read pointer reaches the last
location of memory.

DATA OUTPUTS (Qo-Qs) — Qo-Qs are data outputs for 9-

bitwide data. These outputs are in a highimpedance condition
whenever Read (R) is in a high state.

tRsC

tRs

tRss tRSR —#|

g

tRSS—— ¥

Pl

EF

PESECCCC S

tEFL

. FE

tHFH, tFFH

NOTES:
1. EF, FF and HF may change status during Reset, but flags will be valid at
2. Wand R = Vi1 around the rising edge of RS. :

tRsC.

Figure 2. Reset

tRC {RPW
e A - ‘—mR_JL &
= TN\ L\
R N | ] N | 7
- thz fe—— tov fe—— tRHZ ———»]
Qo-Qs DATAouTVALID X X X DATAoUT VALID X X ——
[+ twe
[¢———— {WPW ———»1¢——— tWR —¥]
w Ne— J—

‘ t DS—+i¢— t DH —a] ’
Do-Ds DATAIN VALID DATAIN VALID

2662 drw 12

Figure 3. Asynchronous Write and Read Operation
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IDT7205 CMOS PARALLEL

FIRST-INFIRST-OUT FIFO 8192 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
IGNORED

LAST WRITE WRITE FIRST READ
" \_,r(‘
W jt_/\_/’

tWFF {RFF
FF
2662w 13
Figure 4. Full Flag From Last Write to First Read
LAST READ IGRISEDED FIRST WRITE

g

tREF —-l twEF
EF

ta

R T

o|

2662 drw 14
Figure 5. Empty Flag From Last Read to First Write
tRTC r
tRT >
RT XX ¥
tRTS t RTR —
R XX N
—_— — -

2662 drw 08

NOTE:
1. EF, FF and HF may change status during Retransmit, but flags will be valid at tRTc.

Figure 6. Retransmit




IDT7205 CMOS PARALLEL

FIRST-IN/FIRST-OUT FIFO 8192 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

TN S o

EF 7(
AN N NN NN NN\ NN NN N
R jl {RFF f[e—
7 4
ZAN NN NN NN RN NN N

Figure 8. Full Flag Timing

w
" -
tWHF
HF HALF-FULL OR LESS MORE THAN HALF-FULL HALF-FULL OR LESS

2662 drw 05

Figure 9. Half-Full Flag Timing

WRITE TO
— LAST PHYSICAL
w LOCATION
READ FROM
— LAST PHYSICAL
LOCATION
t XOH
txoL t XOH
2662 drw 08

Figure 10. Expansion Out

6.4 8



IDT7205 CMOS PARALLEL
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

e »le

txi

tXIR

Xl

w

2|

txis WRITE TO
LAST PHYSICAL
LOCATION
txis

READ FROM
LAST PHYSICAL
LOCATION

2662 drw 07

Figure 11. Expansion In

OPERATING MODES:

Single Device Mode

A single IDT7205 may be used when the application
requirements are for 8192 words orless. The IDT7205isina
Single Device Configuration when the Expansion In (XI)
control input is grounded (see Figure 12).

Width Expansion Mode

Word width may be increased simply by connecting the
corresponding input control signals of multiple devices. Status
flags (EF, FF and HF) can be detected from any one device.
Figure 13 demonstrates an 18-bit word width by using two
IDT7205s. Any word width can be attained by adding
additional IDT7205s.

Depth Expansion (Daisy Chain Mode)

The IDT7205 can easily be adapted to applications when
the requirements are for greater than 8192 words. Figure 14
demonstrates Depth Expansion using three IDT7205s. Any
depth can be attained by adding additional IDT7205s. The
IDT7205 operates inthe Depth Expansion configurationwhen
the following conditions are met:

1. Thefirst device must be designated by grounding the First

Load (FL) control input.

All other devices must have FL in the high state.

The Expansion Out (XO) pin of each device must be tied to

the Expansion In (X1) pin of the next device. See Figure 14.

. Externallogic is needed to generate a composite Full Flag
(FF) and Empty Flag (EF) This requires the ORing of all
EFs and ORing of all FFs (i.e. all must be set to generate
the correct composite FF or EF). See Figure 14.

. The Retransmit (RT) function and Half-Full Flag (HF) are
not available in the Depth Expansion Mode.

2.
3.

For additionalinformation, referto Tech Note 9: Cascading
FIFOs or FIFO Modules.

Compound Expansion Mode

The two expansion techniques described above can be
applied together in a straightforward manner to achieve large
FIFO arrays (see Figure 15).

Bidirectional Mode

Applications which require data buffering between two
systems (each system capable of Read and Write operations)
can be achieved by pairing IDT7205s as shown in Figure 16.
Care must be taken to assure that the appropriate flag is
monitored by each system (i.e. FF is monitored on the device
where W is used; EF is monitored on the device where R is
used). Both Depth Expansion and Width Expansion may be
used in this mode.

Data Flow-Through Modes

Two types of flow-through modes are permitted, a read
flow-through and write flow-through mode. Forthe read flow-
through mode (Figure 17), the FIFO permits a reading of a
single word after writing one word of data into an empty FIFO.
The data is enabled onthe bus in (tWEF + tA) ns after the rising
edge of W, called the first write edge, and it remains on the
bus until the R line is raised from low-to-high, after which the
buswould gointo athree-state mode aftertRHz ns. The EF line
would have a pulse showing temporary deassertion and then

wouldbe asserted. Inthe intervaloftime that R was low, more [3

words can be written to the FIFO (the subsequent writes after
the first write edge will deassert the empty flag); however, the
same word (written on the first write edge), presented to the
output bus as the read pointer, would not be incremented
whenRis low. Ontoggling R, the other words that were written
to the FIFO will appear on the output bus as in the read cycle
timings.

In the write flow-through mode (Figure 18), the FIFO
permits the writing of a single word of data immediately after
reading one word of data from a full FIFO. The Rline causes
the FF to be deasserted but the W line being low causes it to
be asserted again in anticipation of a new data word. On the
rising edge of W, the new word is loaded in the FIFO. The W
line must be toggled when FF is not asserted to write new data
in the FIFO and to increment the write pointer.

For additional information, refer to Tech Note 8: Operating
FIFOs on Full and Empty Boundary Conditions and Tech
Note 6: Designing with FIFOs.

6.4
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(HALF-FULL FLAG) HF

WRITE (] R) READ
9 9

onR 7 &) 2% @

EULL FLAG (FF) (EF) EMPTY FLAG

RESET (RS (RT) RETRANSMIT

EXPANSION IN (XI) _T_

- ' 2662 drw 03

Flgure 12. Block Dlagram of 8192 x 9 FIFO Used In Single Device Mode

18 RE HE

T, f . '
DATAN (D)

7 7 |/ .
WRITE W) .
S (R) READ
FULL FLAG (FF) 1oy f/——---e (R)
RESET __ (RS) 7205 7'20Ts (EF) EMPTY FLAG,
Y . (RT) RETRANSMIT
' 9 9

(Q) DATAouT

18/

2662 drw 04
NOTE: '

1. Flag detection is accomplished by monitoring the FF, EF and HF signals on either (any) device used in the width expansion configuration.
Do not connect any output signals together.

Figure 13. Block Dlagram of 8192 x 18 FIFO Memory Us&d In Width Expanslon Mode
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TRUTH TABLES

TABLE | - RESET AND RETRANSMIT
SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE

Inputs Internal Status Outputs
Modo RS RT XI | Read Pointer | Write Polnter EF FF HF
Reset 0 X 0 Location Zero | Location Zero 0 1 1
Retransmit 1 0 0 Location Zero | Unchanged X X X
Read/Write 1 1 0 Increment(") Increment() X X X
NOTE: 26621b107
1. Pointer will Increment if flag is high.
TABLE Il - RESET AND FIRST LOAD
DEPTH EXPANSION/COMPOUND EXPANSION MODE
: Inputs Internal Status : Outputs
Mode RS RT Xi Read Polnter Write Polinter EF FF
Reset First Device o] 0 (1) Location Zero Location Zero 0 1
Reset all Other Devices 0 1 (1) Location Zero Location Zero 0 1
Read/MWrite 1 X (1) X X X X
NOTES: o » 2662 tH108

1. Xlis connected to XO of previous device. See Figure 14,
2. RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Full Flag Output, XT = Expansion Input, HF = Half-Full Flag Output

_ X0 _
w — R
: FF EF
_ 9 Vi | 9 v \ lDT I 9 L
b // 7 / 7205 — // Q>
FL Vee
X '
X0
o— — «— o
i« f=—1 | He. £ ) e
/’ IDT
; 7205 f—
FL
_Ix
X0
7 EF
9 IDT
7205 |—
— FL
RS © __l_
. X =
2662drw 15

.Figure 14. Block Diagram of 24,576 x 9 FIFO Memory (Depth Expanslon)‘
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FIRST-IN/FIRST-OUT FIFO 8192 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

QnN-8-QN >

Figure 16. Bldirectional FIFO Mode

Qo—Qs Qo-Q17 eee
Qo-Qs Qe-Q17 Qn-s-QNn
s BE ey B
R.W. RS EXPANSION *| expansion [~ ®®® ™ expansioN
BLOCK BLOCK BLOCK
Do-De D9-D17 DN-8-DN
Do~Dn Ds-DN " D1s-Dn ® @ ® DN-3-DN
NOTES: : 2662drw 16
‘1. For depth expansion block see section on Depth Expansion and Figure 14.
2. For Flag detection see section on Width Expansion and Figure 13.
Figure 15. Compound FIFO Expans}
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IDT7205 CMOS PARALLEL
FIRST-INFIRST-OUT FIFO 8192 x 9-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES
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Figure 18. Write Data Flow-Through Mode
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ORDERING INFORMATION

DT XXXX X XX X X
Device Power Speed Package Process/
Type Temperature
Range
Blank  Commercial (0°C to +70°C)
| B Military (-55°C to +125°C)
Compliant to MIL-STD-883, Class B
P Plastic DIP
TP Plastic THINDIP
D Ceramic DIP
TC Sidebraze THINDIP
J Plastic Leaded Chip Carrier
L Leadless Chip Carrier
20 Commerdial Only
25 Commercial Only
30 Military Only Access Time (tA )
35 Commercial Only Speedinns
50
80
1L Low Power

—| 7205 8192 x 9-Bit FIFO

2682 drw 21
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CMOS PARALLEL INFOlI‘Rl:IIVAA'I?:CC)ﬁ
FIRST-IN/FIRST-OUT FIFO
16K x 9-BIT IDT7208
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:

16K x 9-bit organization
Low power consumption

mount LCC and PLCC

First-In/First-Out dual-port memory

Ultra high speed: 25ns access time

Asynchronous and simultaneous read and write
Fully expandable by both word depth and/or bit width
Pin-compatible with IDT720X FIFO family

Half-Full Flag capability in single device mode
Status flags: Empty, Half-Full, Full

Auto retransmit capability
High-performance submicron CEMOS™ technology
Available in 28-pin plastic DIP, CERDIP and 32-pin surface

= Military product is compliant to MIL-STD-883, Class B

The IDT7206 is a dual-port memory that loads and empties
data on a first-inffirst-out basis. The device uses Full and
Empty flags to prevent data overflow and underflow and
expansion logic to allow for unlimited expansion capability in
both word size and depth.

The reads and writes are internally sequential through the
use of ring pointers, with no address information required to
load and unload data. Data is toggled in and out of the device
through the use of the WRITE (W) and READ (R) pins. The
device has a read/write cycle time of 35ns (28MHz).

The device utilizes a 9-bit wide data array to allow for
control and parity bits at the user's option. It also features a
RETRANSMIT (RT) capability that allows for reset of the read
pointerto its initial position, when RT is pulsed low. AHalf-Full
Flagis available inthe single device mode andwidth expansion
modes.

The IDT7206 is fabricated using IDT’s high-speed CEMOS
submicron technology. They are designed for those
applications requiring asynchronous and simultaneous read/
writes in multiprocessing and rate butfer applications. The
16K x 9 allows a 16384 word structure without the need for
expansion.

Military grade product is manufactured in compliance with
the latest revision of MIL-STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM

DATA INPUTS
(Do -D8)
1 [TITTTIIT
W WRITE 2 .
CONTROL 1 D
1 RAM
: WRITE READ
POINTER ARRAY POINTER
L]
.
16384 [TTTTIITL s
pree 7.
RESET
BUFFERS @. | RESET
DATA OUTPUTS
g READ (Qo-Qs)
CONTROL
?
R - EF FURT
T FF
EXPANSION
Xi— ) to€ic | = YOoWF
2705 drw 02
CEMOS B a of ] Device Te , Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1990
6.5 DSC-2044/-

©1990 Integrated Device Technology, Inc.
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1DT7208

CMOS PARALLEL FIRST-INFIRST-OUT FIFO 16K x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
W 1 e 28]
Ds [|2 27 [
Ds []3 26 ]
D2 []4 25 ]
D1 |5 24 ]
Do []s 23 ]
X 7 Eacronv 22
FF |8 FOR 21}
Qo []o PA&’,(:%GE 20 []
Q1 []10 19 ]
Q2 []1 18]
Q3 []12 17 ]
Qs []13 16 ]
GND [] 14 15 ]

DIP
TOP VIEW

asx283s

INDEX\' T
S
4 3 2 Ui323130
D2 [I115 1 29 (7]
D1 [II3s 28 (]
Do [II17 CONSULT 27 [Z7]
X p.-18 FACTORY 26 [__]
A PAE&RGE 5L
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Qi [an 23]
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CMOS PARALLEL L IDT72021
FLAGGED FIFO WITH OE IDT72031
1K x9,2Kx9,4K x 9 IDT72041
Integrated Device Technology, Inc.
FEATURES DESCRIPTION:

First-In/First-Out dual-port memory

Bit organization

- IDT72021—1K x 9

- IDT72031—2K x 9

-~ IDT72041—4K x 9

Ultra high speed

— IDT72021—25ns access time, 35ns cycle time

— IDT72031—35ns access time, 45ns cycle time

- IDT72041—35ns access time, 45ns cycle time
Easily expandable in word depth and/or width
Asynchronous and simultaneous read and write
Functionally equivalent to IDT7202/03/04 with Output
Enable (OE) and Almost Empty/Almost Full Flag (AEF)
Four status flags: Full, Empty, Half-Full (single device
mode), and Aimost Empty/Almost Full (7/8 empty or 7/8
full in single device mode)

Output Enable controls the data output port
Auto-retransmit capability

Available in 32-pin DIP and surface mount 32-pin LCC
and PLCC

Military product compliant to MIL-STD-883, Class B

IDT72021/031/041s are high-speed, low-power, dual-port
memory devices commonly known as FIFOs (First-In/First-
Out). Data can be written into and read from the memory at
independent rates. The order of information stored and
extracted does not change, but the rate of data entering the
FIFO might be differentthan the rate leaving the FIFO. Unlike
a static RAM, no address information is required because the
read and write pointers advance sequentially. The IDT72021/
031/041s can perform asynchronous and simultaneous read
and write operations. There are four statusflags, (HF, FF, EF,
AEF) to monitor data overflow and underflow. Output Enable
(OE) is provided to control the flow of data through the output
port. Additional key features are Write (W), Read (R),
Retransmit (RT)_Flrst Load (FL), Expansion In (XI) and
Expansion Out (XO). The IDT72021/031/041s are designed
for those applications requiring data control flags and Output
Enable (OE) in multiprocessing and rate buffer applications.

The IDT72021/031/041s are fabricated using IDT’s
CEMOS™ technology. Military grade product is
manufactured in compliance with the latest version of
MIL-STD-883, Class B, for high reliability systems.

FUNCTIONAL BLOCK DIAGRAM

DATA OUTPUTS
(Do—Ds)
; 1T I.ITH
w WRITE | )
CONTROL| .
RAM
ARRAY
| WRITE 1024 x9 READ
0 2048 x9
POINTER 2096 x9 POINTER
L 3
1024/ 2 J—
2048/ (3 OE
4096 [TTITITTT
D S
BUFFERS | LOGIC f«—FL/RT
DATA OUTPUTS
Ao READ (Qo—Qs)
CONTROL|
A -
FLAG |~ I EF
LOGIC | FF
L » AEF
. EXPANSION [
X|—»1 LOGIC XO/HF
2677 drw 01
CEMOS Is atrademark of Integrated Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990
©1990 Integrated Device Technology, Inc. 6.6 DSC-2003/3
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IDT72021, IDT72031, IDT72041

CMOS PARALLEL FLAGGED FIFOWITHOE 1K x 9, 2K x 9, 4K x 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS
woex 88z $854
UL LU N
43 2323130
D215 1 29 Ds
Dt e 28] D7
Do 37 27| FURT
Xise J32-1 26 ]RS
AEF[9 & 25| OE
FFPtw0 L321 24C|EF
Qofan 23 ] XO/HF
Q112 24Q7
Qa3 141516171819 202" T Qe
aoaooooao s
aag%maa 2677 dw 03
go
LCC/PLCC
TOP VIEW
TOP VIEW
PIN DESCRIPTIONS

Symbol Name Vo Description

Do-Ds Inputs | Data inputs for 9-bit wide data.

RS Reset 1 When RS is set tlow, internal READ and WRITE pointers are set to the first location of the RAM
array. HF and FF - go high, and AEF and EF go low. Aresetis required before an initial WRITE
after power-up. R and W must be high during RS cycle.

W Write | When WRITE is low, data canbe written intothe RAM array sequentially, independent of READ.
In order for WRITE to be active, FF must be high. When the FIFO is full (FF-low), the internal
WRITE operation is blocked.

R Read | When READ is low, data can be read from the RAM array sequentially, independent of WRITE.
In order for READ to be active, EF must be high. When the FIFO is empty (EF-low), the internal
READ operation is blocked. The three-state output buffer is controlled by the read signal and
the external output control (OE).

FURT First Load/ ! This is a dual purpose input. In the single device configuration (XI grounded), activating

Retransmit retransmit (FL/RT-low) will set the internal READ pointer to the first location. There is no effect
on the WRITE pointer. R and W must be high before setting FL/RT low. Retransmit is not !
compatible with depth expansion. In the depth expanston configuration, FL/RT-low indicates
the first activated device.

Xi Expansion In | Inthe single device configuration, Xlis grounded. Indepth expansion or daisy chain expansion,
Xl is connected to XO (expansion out) of the previous device.

OE Output Enable l When OE is set high, the data flow through the three-state output buffer is inhibited regardless
of an active READ operation. Aread operation does increment the read pointer in this situation.
When OE is set low, Qo-Qs are still in a high impedance condition if no READ occurs. For a
complete READ operation with data ppearing on Qo-Qsg, both Rand OE should be asserted low.

FF Full Flag (¢] When FF goes low, the device is full and further WRITE operations are inhibited. When FF is
high, the device is not full.

EF Empty Flag (o] When EF goes low, the device is empty and further READ operations are inhibited. When EF

) is high, the device is not empty.
EF Almost-Empty/ (o] When AEF is low, the device is empty to 1/8 full or 7/8 to completely full. When AEF is high,
Almost-Full Flag the device is greater than 1/8 full, but less than 7/8 tull.
XO/MHF ExpansionOut/ | O This is a dual purpose output. In the single device configuration (X grounded), the device is
Half-Full Flag more than half full when HF is low. In the depth expansion configuration (XO connected to XI
ofthe next device), apulseis sentfrom XO to X! whenthe last location in the RAM array is filled.
Qo-Qs Outputs o Data outputs for 9-bit wide data.

2677 %l 01
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10772021, 1DT72031, IDT72041
CMOS PARALLEL FLAGGED FIFOWITHOE 1K x 9, 2K x 9, 4K x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

STATUS FLAG

CAPACITANCE (Ta = +25°C, f = 1.0 MHz)

Number of Words In FIFO Symbol Parameter'" Condition | Max. | Unit
1K 2K 4K FF | AEF | HF | EF CiN Input Capacitance | VIN =0V 10 | pF
0 0 0 H L |H L Cout Output Capacitance | Vout = OV 10 pF
1-127 1-255 1-511 H L |H|H NOTE: 6776104
1. These parameters are sampled and not 100% tested.
128-512 256-1024 512-2048 H|HIJ[HI|H
513-896 | 1025-1792 | 2049-3584 H{H L {H
897-1023 | 1793-2047 | 3585-4095 H L L|H RECOMMENDED DC
1024 2048 4096 t1 - 1L [H] OPERATING CONDITIONS
Symbol Parameter Min. | Typ.| Max. | Unit
Veem Military Supply 45 | 50| 55 v
ABSOLUTE MAXIMUM RATINGS(" Vottage
Symbol Rating Com'l, Ml |unk| | Veee g°mm°\',d:' 45 | 50| 85 | V
VTERM | Terminal Voltage -0.5t0+7.0| -05t0 +7.0| V upply Voltage
with Respect GND Supply Voltage 0 0 0 v
to GND VH Input High Voltage 20 | — | — v
TA Operating 0t0+70 |-55to+125] °C Commercial
Temperature ViH Input High Voltage 22 — — )
Teias | Temperature -5610 +125| 6510 +135| °C Military
tinder Biag vt Input Low Voltage — | — | o8 v
TstG | Storage -55t0 +125| —651t0+155] °C Cgmm orcial ang ’
Temperature [’ Military
loutr (D;C Output 50 50 mA NOTE: o
urrent 1. 1.5V undershoots are allowed for 10ns once per cycle.
NOTE: 2677 b1 03
1. Stressesgreater than those listedunder 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 reliabilty.
6.6 3



IDT72021, IDT72031, IDT72041
CMOS PARALLEL FLAGGED FIFOWITHOE 1K x 9, 2K x 9, 4K x 9 MILUTARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS — IDT72021
(Commercial: Vcc = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5V+10%, TA=-55°C to +125°C)

IDT72021 IDT72021 . IDT72021 IDT72021
Commerclal Milltary Commerclal Military
tA=25,35ns 1A =30,40ns ta=50,65,80,120ns | tA=50,65,80,120ns
Symbol Parameter Mn | Typ. | Max | Min | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Unkt
(T Input Leakage Current 4]l —1 1 -0 —] 10} | —=|1}|-10f —]1 [pa
(Any Input)
o Output Leakage Current 10| —{ 10|10 —] 10]-10] —{ 10]-10} —] 10 ]|pA
VoH Output Logic “1” Voltage 24 | — | — 24| —| —m 24| —| — |24 =} =]V
IoH = —2mA
VoL Output Logic “0” Voltage — | —lo4| - —| 04| — | —]o0sa] —| —]oda]V
oL = 8mA
icc1®4 | Active Power Supply — | — |12 —| —[140] —|s0| ] —] 72)]100]|m
Current .
lcce® | StandbyCurrent -l —-|e2|]—-|—-]2]|—-]5]|8]|—]8]15|m
(R =W =RS = FL/RT = Vi)
leca® Power Down Current —_ — | 500 | — — | 900 | — — | 500 | — — ] 900 | pA
(All lnput = Vcc—0.2V)
2677 tHi 06
DC ELECTRICAL CHARACTERISTICS — IDT72031, IDT72041
(Commercial: Vcc = 5.0V+10%, TA = 0°C to +70°C; Military: Vc¢ = 5V+10%, TA=-55°C to +125°C)
IDT72031 IDT72031
IDT72041 IDT72041
Commerclal Miitary
ta=35,50,65,80,120ns|ta =40,50,65,80,120ns{
Symbol Parameter Min. | Typ. | Max. | Min. | Typ.| Max. | Unit
T Input Leakage Currert (Any Input) ' -1 | — 1 | =10 —] 10 |pA
1o Output Leakage Current 10| — ] 0] -10] —] 10 |pA
VoH Output Logic “1” Voltage lout =-2mA 24 — —_ 24 = =
Vou Output Logic “0” Voltage louT =8mA — — 0.4 - — ]l o4}V
Icc1®D | Active Power Supply Current — | 75| 120 — | 100] 150 | mA
icc2® Standby Current (R = W = RST = FLRT = VIH) — | 8 2| —j12] 25 [m
lecs® Power Down Current (All Input = Vcc—0.2V) — — 2 —_ — 1] 4 |mA

NOTES: ~xTreor
1. Measurements with 0.4 < ViN < Vcc.

2. R2 VM, 0.4 < Vout < Vee.

3. lcc measurements are made with OE = HIGH.

4. Testedatf=20MHz.

5. Testedatf=153 MHz.

6.6 4



IDT72021, IDT72031, IDT72041

CMOS PARALLEL FLAGGED FIFO WITHOE 1K x 8, 2K x 9, 4K x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS — IDT72021(")
(Commercial: Vcc = 5.0V+£10%, TA = 0°C to +70°C; Military: Vcc = 5V+10%, TA = -55°C to +125°C)

Com'l Mil. Com'l Mil.
72021 x 25 72021 x 30 72021 x 35 72021 x 40

Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. Unit
fs Shift Frequency — 28.5 — 25 — 22.2 — 20 MHz
tRC R Cycle Time 35 — 40 — 45 — 50 — ns
tA Access Time — 25 — 30 — 35 — 40 ns
tRR R Recovery Time 10 — 10 — 10 — 10 — ns
tRPW R Pulse Width® 25 — 30 — 35 — 40 — ns
tRLZ R Pulse Low to Data Bus at Low Z% 5 — 5 - 5 — 5 — ns
twiLz W Pulse High to Data Bus at Low 284 5 — 5 — 5 — 5 — ns
tov Data Valid from R Pulse High 5 — 5 — 5 —_ 5 — ns
tRHZ R Pulse High to Data Bus at High Z® — 18 — 20 — 20 — 25 ns
twe W Cycle Time 35 — 40 — 45 — 50 — ns
twew W Pulse Width'® 25 — 30 - 35 — 40 — ns
twR W Recovery Time 10 —_ 10 — 10 — 10 — ns
tDs Data Set-up Time 15 — 18 — 18 — 20 — ns
1DH Data Hold Time 0 - 0 — 0 — 0 —_ ns
1RSC RS Cycle Time 35 — 40 — 45 — 50 —_ ns
tRs RS Pulse Width® 25 — 30 — 35 — 40 — ns
tRSS RS Set-up Time 25 — 30 — 35 — 40 — ns
{RSR RS Recovery Time 10 — 10 — 10 — 10 — ns
tRTC RT Cycle Time 35 — 40 — 45 — 50 — ns
tAT RT Pulse Width? 25 — 30 — 35 —_ 40 — ns
tRTR RT Recovery Time 10 — 10 — 10 — 10 — ns
tRSF1 RS to EF and AEF Low — 35 — 40 — 45 — 50 ns
tRSF2 RS to HF and FF High - 35 - 40 - 45 — 50 ns
tREF R Low to EF Low — 25 — 30 — 30 — 35 ns
tRFF R High to FF High — 25 — 30 - 30 — 35 ns
{RPE R Pulse Width After EF High 25 — 30 - 35 — 40 — ns
tWEF W High to EF High - 25 - 30 — 30 — 35 ns
tWFF W Low to EF Low — 25 — 30 — 30 — 35 ns
tWHF W Low to HF Low — 35 — 40 — 45 — 50 ns
tRHF R High to HF High —_ 35 - 40 - 45 — 50 ns
tWPF W Pulse Width after FF High 25 — 30 — 35 — 40 —_— ns
tRF R High to Transitioning AEF —_ 35 — 40 — 45 — 50 ns
twF W Low to Transitioning AEF - 35 — 40 — 45 — 50 ns
toeHz | ©OE High to High-Z (Disable)®® 0 12 0 15 0 17 0 20 ns
toELZ OF Low to Low-Z (Enable)® 0 12 0 15 ] 17 0 20 ns
tAOE OE Low Data Valid (Qo—Qs) — 15 — 18 - 20 — 25 ns

NOTES: 2677 b1 08

1. Timings referenced as in AC Test Conditions.

2. Pulse widths less than minimum value are not allowed.

3. Values guaranteed by design, not currently tested.

4. Only applies to read data flow-through mode.
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IDT72021, IDT72031, IDT72041

CMOS PARALLEL FLAGGED FIFO WITH OE 1K x 9, 2K x 9, 4K x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS — IDT72021(") (Continued)
(Commercial: Vcc = 5.0V+10%, TA = 0°C to +70°C; Military: VcC = 5V£10%, TA = -55°C to +125°C)

Military and Commerclal
72021 x 50 72021 x 65 72021 x 80 72021 x 120
Symbol Parameter Min, | Max. | Min. | Max. | Min. | Max. | Min. | Max. Unit
fs Shift Frequency — 15 — 12.5 — 10 —_ 7 MHz
tRC R Cycle Time 65 — 80 —_ 100 — 140 — ns
tA Access Time — 50 — 65 —_ 80 —_ 120 ns
tRR R Recovery Time 15 — 15 — 20 — 20 — ns
RPW R Pulse Width® 50 — 65 — 80 — 120 — ns
tRLZ R Pulse Low to Data Bus at Low 2 10 — 10 —_ 10 — 10 — ns
twiLz W Pulse High to Data Bus at Low (34 5 — 5 — 5 — 5 — ns
tov Data Valid from R Pulse High 5 — 5 — 5 — 5 — ns
tRHZ R Pulse High to Data Bus at High Z® — 30 — 30 — 30 — 35 ns
twe W Cycle Time 65 — 80 — 100 — 140 — ns
WPW W Pulse Width® 50 — 65 — 80 — 120 —_ ns
twR W Recovery Time 15 — 15 — 20 — 20 — ns
tDS Data Set-up Time 30 —_ 30 — 40 —_ 40 —_ ns
DH Data Hold Time 5 — 10 — 10 —_ 10 — ns
tRSC RS Cycle Time 65 — 80 — 100 — 140 — ns
tRS RS Pulse Width® 50 — 65 — 80 — | 120 - ns
tRSS RS Set-up Time 50 — 65 — 80 — 120 — ns
tRSR RS Recovery Time 15 — 15 — 20 - 20 —_ ns
tRTC RT Cycle Time 65 — 80 — 100 — 140 — ns
tRT AT Pulse Width!? 50 — 65 — 80 —_ 120 — ns
tRTR RT Recovery Time 15 - 15 — 20 - 20 — ns
tRSF1 RS to EF and AEF Low — 65 — 80 —_ 100 —_ 140 ns
{RSF2 RS to HF and FF High — 65 —_ 80 — 100 - 140 ns
tREF R Low to EF Low — 45 — 60 — 60 - 60 ns
tRFF R High to FF High —_— 45 — 60 — 60 - 60 ns
tRPE R Pulse Width After EF High 50 — 65 — 80 — 120 — ns
tWEF W High to EF High — 45 - 60 - 60 — 60 ns
twrF W Low to EF Low —_ 45 - 60 — | s0 — 60 ns
tWHF W Low to HF Low - 65 — 80 — 100 - 140 ns
tRHF R High to HF High - 65 — 80 —_ 100 - 140 ns
twpF W Pulse Width after FF High 50 - 65 — 80 — 120 - ns
tRF R High to Transitioning AEF — 65 — 80 - 100 — 140 ns
twr W Low to Transitioning AEF - 65 —_ 80 - 100 —_ 140 ns
toeHz | OE High to High-Z (Disable)® 0 25 0 30 0 30 0 30 ns
toeELZ OE Low to Low-Z (Enable)® 0 25 0 30 0o | 30 0 30 ns
tACE OE Low Data Valid (Qo—Qs) — 30 — 40 — 40 — 40 ns
NOTES: 2677109
1. Timings referenced as in AC Test Conditions.
2. Pulse widths less than minimum value are not allowed.
3. Values guaranteed by design, not currently tested.
4. Only applies to read data flow-through mode.
6.6 s



10772021, IDT72031, IDT72041

CMOS PARALLEL FLAGGED FIFO WITHOE 1K x 9,2K x 9, 4K x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS —IDT72031, IDT72041M
{(Commercial: Vcc = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5V+10%, TA = -55°C to +125°C)

1. Timings referenced as in AC Test Conditions.

2, Pulse widths less than minimum value are not allowed.
3. Values guaranteed by design, not currently tested.

4. Only applies to read data flow-through mode.

72031 x 35 72031 x 40 72031 x 50
72041 x 35 72041 x 40 72041 x 50 .

Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. Unit

fs Shift Frequency — 22,2 — 20 | — 15 MHz
tRC R Cycle Time 45 — 50 — 65 — ns
A Access Time — 35 — 40 — 50 ns
tRR R Recovery Time 10 | - 10 — 15 — ns
tRPW R Pulse Width® 35 — 40 — 50 — ns
tRLZ R Pulse Low to Data Bus at Low Z® 5 — 5 — 10 — ns
| twiz W Pulse High to Data Bus at Low 234 5 — 5 — 5 — ns
tov Data Valid from R Pulse High 5 — 5 — 5 — ns
tAHZ R Pulse High to Data Bus at High Z® — 20 — 25 — 30 ns
twe W Cycle Time 45 — 50 — 65 — ns
twew W Pulse Width® 35 — 40 — 50 — ns
twR W Recovery Time 10 — 10 — 15 — ns
tDs Data Set-up Time 18 — 20 — 30 — ns
toH Data Hold Time 0 —_ 0 —_ 5 — ns
tRSC RS Cycle Time 45 — 50 — 65 — ns
tRS RS Pulse Width® 35 — 40 — 50 — ns
tRSS RS Set-up Time 35 —_ 40 — 50 — ns
tRSR RS Recovery Time 10 — 10 — 15 - ns
tRTC “RT Cycle Time 45 — 50 — 65 — ns
tAT RT Pulse Width® 35 — 40 — 50 — ns
tRTR RT Recovery Time 10 — 10 — 15 — ns
tRSF1 RS to EF and AEF Low — 45 — 50 — 65 ns
tRSF2 RS to HF and FF High — 45 — 50 — 65 ns
tREF R Low to EF Low — 30 | — 35 — 45 ns
tRFF R High'to FF High - 30 — 35 — 45 ns

tRPE R Pulse Width After EF High 35 — 40 — 50 — ns
tWEF W High to EF High - 30 — 35 — 45 ns
tWFF W Low to EF Low - 30 — 35 — 45 ns
tWHF W Low to HF Low — 45 — 50 — 65 ns
tRHF R High to HF High - 45 — 50 — 65 ns
tWPF W Pulse Width after FF High 35 — 40 — 50 — ns
tRF R High to Transitioning AEF — 45 — 50 | — 65 ns
twr W Low to Transitioning AEF —_ 45 —_ 50 — 65 ns
toeHz | OE High to High-Z (Disable)®® 0 17 0 20 0 25 ns
10ELZ OF Low to Low-Z (Enable)®® ) 17 0 20 0 25 ns
| tacE OE Low Data Valid (Qo-Qs) - 20 _ 25 — 30 ns

NOTES: 2677l 10




IDT72021, IDT72031, IDT72041 .
CMOS PARALLEL FLAGGED FIFOWITHOE 1K x 9,2K x 9, 4K x 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS — IDT72031, ID'I72041(1) (Continued)
(Commercial: Vcc = 5.0V+£10%, TA = 0°C to +70°C; Military: VccC = 5V+10%, TA = -55°C to +125°C)

72031 x 65 72031 x 20 72031 x 120
72041 x 65 72041 x 80 72041 x 120
Symbol Parameter Min. | Max. | Min. | Max. { Min. | Max. Unit
fs Shift Frequency — 12.5 — 10 — 7 MHz
tRC R Cycle Time 80 — 100 — 140 | — ns
tA Access Time — 65 — 80 — 120 ns
tRR R Recovery Time 15 — 20 — 20 — ns
tRPW R Pulse Width® : 65 — 80 — 120 | — ns
tRLZ R Pulse Low to Data Bus at Low % 10 — 10 — 10 — ns
twiz W Pulse High to Data Bus at Low Z34 5 — 5 — 5 - ns
tov Data Valid from R Pulse High 5 — 5 — 5 — ns
tRHZ R Pulse High to Data Bus at High 2 — 30 — 30 — 35 ns
twe W Cycle Time 80 — 100 —_ 140 — ns
twew | W Pulse Width® 65 — 80 — | 120 — ns
twR W Recovery Time 15 — 20 — 20 — ns
DS Data Set-up Time 30 — 40 — 40 — ns
tDH Data Hold Time 10 — 10 — 10 — ns
1RSC RS Cycle Time 80 — 100 — 140 — ns
tRS RS Pulse Width(® 65 — 80 — | 120 — ns
tRSS RS Set-up Time 65 — 80 —_ 120 — ns
tRSR RS Recovery Time 15 — 20 - 20 —_ ns
tRTC RT Cycle Time 80 — 100 — 140 — ns
tRT RT Pulse Width® 65 — 80 — | 120 | — ns
tRTR RT Recovery Time 15 — 20 — 20 —_ ns
tRSF1 RS to EF and AEF Low — 80 - 100 —_ 140 ns
tRSF2 RSto HF and FFHigh - 80 — 100 — 140 ns
tREF R Low to EF Low — 60 - 60 — 60 ns
tRFF R High to FF High — 60 — 60 —_ 60 ns’
tRPE R Pulse Width After EF High 65 — 80 - 120 — ns
tWEF W High'to EF High - 60 — 60 — 60 ns
tWFF W Low to EF Low — 60 — 60 — 60 ns
tWHF W Low to HF Low - 80 — 100 — 140 ns
tRHF R High to HF High — 80 —_— 100 — 140 ns
twPF W Pulse Width after FF High 65 — 80 - 120 — ns
tRF R High to Transitioning AEF — 80 — 100 — 140 ns
twrF W Low to Transitioning AEF —_ 80 — 100 — 140 ns
toEHZ OE High to High-Z (Disable)®® 0 30 0 30 0 30 ns
toELZ OE Low to Low-Z (Enable)® 0 30 0 30 ] 30 ns
tACE OE Low Data Valid (Qo—Qs) - 40 - 40 — 40 ns
NOTES: 2677t 11

1. Timings referenced as in AC Test Conditions.

2. Pulse widths less than minimum value are not allowed.
3. Values guaranteed by design, not currently tested.

4. Only applies to read data flow-through mode.
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IDT72021, IDT72031, IDT72041

CMOS PARALLEL FLAGGED FIFOWITHOE 1K x 9, 2K x 9, 4K x 9 MILTARY AND COMMERCIAL TEMPERATURE RANGES
AC TEST CONDITIONS 5V
Input Pulse Levels GND to 3.0V )
Input Rise/Fall Times 5ns 1.1K
Input Timing Reference Levels 1.5V :
TO
Output Reference Levels 1.5V OUTPUT
i PIN
Output Load See Figure 1 30pF*
2677801 12 6800
= 2677 drw 04

or equivalent circuit

Figure 1. Qutput Load
* Includes scope and jig capacitances.

tRsC
tRs
RS 5( 7
tRss <+—t RSR—¥

W KXXXXRXKKY N )
7 KXXXXRXRXXN
tRSF1

AEF, EF N

AF. 77 XOORAXXXKKNKF

2677 drw 05

Figure 2. Reset

" NOTES:
1. EF, FF, HF, and AEF may change status during Reset, but flags will be valid at tRsc.
2. Wand R = ViH around the rising edge of RS.

tRC >ie tRPW —¥
R —X‘—IA—_’
&tRLZ tov
Qo-Qs DATA OUT VALID
‘ twe

twpw tWR—¥

WX 7 . /

tDs —#t4— tDH
Do-Ds DATA IN VALID DATA IN VALID

2677 drw 06

Figure 3. Asynchronous Wrlte and Read Operation

NOTE:
1. Assume OE is asserted low.
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

FIRST READ

N/

ADDITIONAL
READS

FIRST
WRITE

|

\_/

tRFFaEf

Figure 4. Full Flag From Last Write to First Read

FIRST WRITE

ADDITIONAL
WRITES

FIRST
READ

2677 drw 07

J WEF

/T

LAST WRITE IGNORED
WRITE
R \
W }_/‘\_/
tWFF
FF S;;
LAST READ IGNORED
READ
W
R
tREF
EF
tA
(1) \/ \/

NOTE:

1. Assume OE is asserted low.

EF,

H

EF,FF

2

Figure 5. Empty Flag From Last Read to First Write

t RTC

tRT

XA VAo XX

2677 drw 08

tRTR—¥

D

W,

Figure 6. Retransmit

XXXKXKXEXXXIKXKXIXXXKXKXKXXXIKXKXKXN?

p

N~
( FLAG VALID

e

2677 drw 09
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1DT72021, IDT72031, IDT72041

1] \
ZANALALATARARARAARARARRARRRARANR A
F 1
EZARIRRALARARAARARRARARAARARAARANAN S

Figure 8. Full Flag Timing

A | /

R e tWHE \___ /+—1RHF
HALF-FULL 12 HALF-FULL (1/2)
HF HALF-FULL +1 .

(7/8 FULL) +— tWF +— tRF (7/8 FULL)
AEF ALMOST-FULL (7/8 FULL + 1)
——  ALMOST-EMPTY
AEF {18 FULL-1) (178 FULL) ALMOST-EMPTY (1/8 FULL~1)

2677 drw 12

Figure 9. Almost-Empty/Almost-Full Flag and Half-Full Timings

<t tRC o

r«t—— tRR ——P»]

R \

TERMINATE READ CYCLE
SECOND READ BY
CONTROLLING OE

Fm_..
- tAOE
tRLZ - tOEHZ |=at—i —.4 reg— |tOELZ —m] ~— tDV
\ HIGH IMPEDANCE

DATA 1 > DATA 1

Qo-8

e dew 02

Figure 10. Output Enable and Read Operation Timings
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1DT72021, IDT72031, IDT72041
CMOS PARALLEL FLAGGED FIFOWITHOE 1K x9,2K x 9, 4K x 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES

WRITE TO
LAST PHYSICAL
LOCATION

w READ FROM
LAST PHYSICAL
LOCATION
R
txoL t XOH

2677 drw 14

Flgure 11. Expansion Out

I+ tx i tXIR

t xis
FIRST PHYSICAL
OCATION

w
=] iR
A LOCATION f
2677 drw 15
Figure 12. Expanslon In
OPERATING CONFIGURATIONS
SINGLE DEVICE CONFIGURATION
The IDT72021/031/041 is in the Single Device
Configuration when the Expansion In (XI) control input is
grounded (see Figure 13).
(HALF-FULL FLAG) HF A—?F
WRITE (W) READ (R)
9 9
DATA IN (D) DT DATAOUT (Q)
FULL FLAG (FF) +————— 72021/031/041 [ s EMPTY FLAG (EF)
RESET (RS) — «———— RETRANSMIT (RT)
je————— OUTPUT ENABLE (OE)
EXPANSION IN (XI) -L 2677 drw 16

Figure 13. Block Diagram of Single 1K/2K/4K x 9 FIFO
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IDT72021, IDT72031, IDT72041 _
CMOS PARALLEL FLAGGED FIFOWITHOE 1K x 9,2Kx 9,4K x 9

MILTARY AND COMMERCIAL TEMPERATURE RANGES

WIDTH EXPANSION CONFIGURATION

Word width may be increased simply by connecting the
corresponding input control signals of multiple devices. Status
flags (EF, FF, HF, and AEF) can be detected from any one

E
18 9 T

DATAIN (D)

device. Figure 14 demonstrates an 18-bit word width by using
two IDT72021/031/041 devices. Any word width can be
attained by adding additional IDT72021/031/041s.

_______ e————— OUTPUT ENABLE (OE)

WRITE(W) ————%- - —— - —

. DT
FULL FLAG (FF) +————72021/031/041

le———— READ (R)

| EMPTY FLAG (EF)

RESET (R§) ——— - -—-—-—-—

N

45— RETRANSMIT (R

7

DATA OUT (Q)

2677 drw 17

Figure 14. Block Diagram of 1K/2K/4K x 18 FIFO Memory Used in Width Expansion Configuration

NOTE:

1. Flag detection is accomplished by monitoring the FF, EF, HF and AEF signals on either (any) device used in the width expansion configuration. Do

not connect any output signals together.

DEPTH EXPANSION (DAISY CHAIN) MODE
The IDT72021/031/041 can easily be adapted to applica-

tions when the requirements are for greater than 1K/2K/4K

words. Figure 15 demonstrates Depth Expansionusingthree

IDT72021/031/041s. Any depth can be attained by adding

additional devices. The IDT72021/031/041 operates in the

Depth Expansion configuration when the following conditions

are met:

1. The first device must be designed by grounding the First
Load (FL) control input. .

2. All other devices must have FL in the high state.

3. The Expansion Out (XO}) pin of each device must be tied
to the Expansion In (XI) pin of the next device. See
Figure 15.

4. External logic is needed to generate a composite Full
Flag (FF) and Empty Flag (EF). This requires the ORing
of all EFs and ORing of all FFs (i.e. all must be set to
generate the correct composite FF or EF). See Figure
15.

5. The Retransmit (RT) function and Half-Full Fiag (HF) are
not available in the Depth Expansion Mode.

For additional information refer to Tech Note 9: “Cascad-
ing FIFOs or FIFO Modules”.

COMPOUND EXPANSION MODE

The two expansion techinques described above can be
applied together in a straight forward manner to achieve large
FIFO arrays (see Figure 16).

BIDIRECTIONAL MODE

Applications which require data buffering between two
systems (each system capable of Read and Write operations)
can be achieved by pairing IDT72021/031/041s as shown in
Figure 17. Care must be taken to assure that the appropriate
flag is monitored by each system (i.e., FF is monitored on the
device where W is used; EF is monitored onthe device where
Ris used). Both Depth Expansion and Width Expansion may
be used in this mode.

DATA FLOW-THROUGH MODES

Two types of flow-through modes are permitted: a read
flow-through and write flow-through mode. Forthe read flow-
through mode (Figure 18), the FIFO permits the reading of a
single word after writing one word of data into an empty FIFO.
The data is enabled on the bus in (tWEF +tA) ns after the rising
edge of W, called the first write edge. It remains on the bus
until the R line is raised from low-to-high, after which the bus
would go into a three-state mode after tRHz ns. The EF line
would have a pulse showing temporary deassertion and then
would be asserted. Inthe interval of time that Rwas low, more
words can be written to the FIFO (the subsequent writes after
the first write edge will be deassert the Empty Flag); however,
the same word (written on the first write edge), presented to
the output bus as the read pointer, would not be incremented
when R was low. On toggling R, the other words that are
writtento the FIFO will appear on the output bus as inthe read
cycle timings.

6.6 13



IDT72021, IDT72031, IDT72041 .
CMOS PARALLEL FLAGGED FIFOWITHOE 1K x 9, 2K x 9, 4K x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

In the write flow-through mode (Figure 18), the FIFO
permits the writing of a single word of data immediately after
reading one word of data from a full FIFO. The R line causes
the FF to be deasserted but the W line, being low causes it to
be asserted again in anticipation of a new data word. On the
rising edge of W, the new word is loaded in the FIFO. The W

TRUTH TABLES
TABLE RESET AND RETRANSMIT
Single Device Configuration/Width Expansion Mode

line must be toggled when FF is not asserted to write new data
in the FIFO and to increment the write pointer.

For additional information refer to Tech Note 8: “Operating
FIFOs on Full and Empty Boundary Conditions” and Tech
Note 6: “Designing with FIFOs".

Inputs Internal Status Outputs
Modo RS RT Xi Read Pointer Write Pointer EF FF HF | AEF
Reset 0 X 0 Location Zero Location Zero 0 1 1 0
Retransmit 1 0 0 Location Zero Unchanged X X X X
Read/Write 1 1 0 increment(" Increment(? X X X X
NOTE: 267710113
1. Pointer will increment if flag is High.
TABLE II—RESET AND FIRST LOAD TRUTH TABLE
Depth Expansion/Compound Expansion Mode
Inputs Internal Status Outputs
Mode RS FL Xi Read Polnter Wrlite Pointer EF FF
Reset First Device 0 0 (1) Location Zero Location Zero 0 1
Reset All Other Davices 0 1 (1) Location Zero Location Zero 0 1
Read/Mrite 1 X (1) X X X X
NOTE:

26771tbl 14

1. Xlis connected to XO of previous device. See Figure 15. RS = ResetInput FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Flag Full Output,
X = Expansion Input, HF = Half-Full Flag Output, AEF = Almost Empty/Almost Fult Flag.

[Xo
w = = R
D 9/ I /9\ 7;8;1/ l ) /l >Q
7 £2, 0311041 |— /
F. Voo
X
X0
S — | [ 7 B [
| o .
FULL «—C 5 o o ) EMPTY
7)1 72021/
7 031/041 | —
FL| ||
Xi
X0
= B
. P IDT
7N 72021/
7] o031/041
RS —
g
XI = 2677 drw 18

Figure 15. Block Dlagram of 3K/6K/12K x 9 FIFO Memory (Depth Expansion)

NOTE:

1. IDT only guarantees depth expansion with identical IDT part numbers and speed.
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1DT72021, IDT72031, IDT72041
CMOS PARALLEL FLAGGED FIFOWITHOE 1K x 9, 2K x 9, 4K x 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES

S T

IDT72021/ IDT72021/ IDT72021/
- — — 031/041 031/041 031/041
R, W,RS ——» DEPTH DEPTH ——ece —» DEPTH
EXPANSION EXPANSION EXPANSION
BLOCK BLOCK BLOCK
Do-Dn eee |

2677dw 19

Figure 16. Compound FIFO Expansion
NOTES: ¢ po P

1. For depth expansion block see section od Depth Expansion and Figure 15.
2. For Flag detection see section on Width Expansion and Figure 14.

Wa — <«—— RB8
IDT |—» EFB
72021/ WB

FFA ‘—: 031/041
D

A 0-8 l QBo-8

AEF
SYSTEMA : :: > SYSTEMB
QAo0-8 DBo-8
p DT <4L —

RA 72021/ [ Ws
HFa +—p31/041

EFA + —* FFs

'

ﬁ 2677 drw 20

Figure 17. Bidirectional FIFO Mode

DATAIN pd

Z|

\__f
_ \ j—— tRPE —2{_

EF / Xt
tREF

—
tWEF —¥
twiz —» F: 1A
o XXXXXXXDATA OUT VALID)—
DATAour i XOXXXXXXDATA OUT VALID

2677 drw 21

Figure 18. Read Data Flow-Through Mode

NOTE:
1. Assume OE is asserted low.
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j¢——— tWPF
— r¢— t RFF —¥
FF : 7! f#
fe—— tWFF - tDH

DATAIN DATA IN VALID

—tA l&——1tDS ——J
m
- DATAour XX XoaTa out vaLiDX X X
2677 drw 22

Figure 19. Write Data Flow-Through Mode

NOTE:
1. Assume OF is asserted low.

ORDERING INFORMATION

IDT  XXXXX X X X X
Device Type Power Speed Package Process/
Temperature
Range

Blank  Commercial (0°C to+70°C)

B Military (-55°C to+125°C)
Compliant to MIL-STD-883, Class B

P Plastic DIP

D CERDIP

J Plastic Leaded Chip Carrier
L Leadless Chip Carrier -

25 72021-Com'l. Only

30 72021-Mil. Only

35 72021/031/041—Com’l. Only

40 72021/031/041-Mil. Only Access Time (1A )

50 72021/031/041-All Speed in Nanoseconds
65 72021/031/041-All

80 72021/031/041-All

120 72021/031/041-All

j L Low Power

72021 1024 x 9-Bit FIFO
72031 2048 x 9-Bit FIFO
72041 4096 x 9-Bit FIFO 2677 6w23
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Integrated Device Technology, Inc.

CMOS PARALLEL-SERIAL FIFO

2048 x 9-BIT
& 4096 x 9-BIT

FEATURES:

35ns parallel port access time, 45ns cycle time

» 50MHz serial input/output frequency

» Serial-to-parallel, parallel-to-serial, serial-to-serial, and

parallel-to-parallel operations

+ Expandable in both depth and width with no external

components

* Flexishift™ — Sets programmable serial word width
from 4 bits to any width with no external components
» Muttiple flags: Full, Aimost-Full (Full-1/8),Full-Minus-

APPLICATIONS:

One, Empty, Almost-Empty (Empty + 1/8), Empty-Plus

One, and Half-Full

» Asynchronous and simultaneous read or write

operations

» Dual-port, zero fall-through time architecture
* Retransmit capability in single-device mode
= Packaged in 40-pin ceramic and plastic DIP, 44-pin LCC

and PLCC

 Military product compliant to MIL-STD-883, Class B

DESCRIPTION:

High-speed data acquisition systems
Local area network (LAN) buffer
High-speed modem data buffer
Remote telemetry data buffer

FAX raster video data buffer

Laser printer engine data buffer
High-speed parallel bus-to-bus communications
Magnetic media controllers
Serial link buffer

The IDT72103/72104 are high-speed Parallel-Serial FIFOs
to be used with high-performance systems for functions such
as serial communications, laser printer engine control and
local area networks.

A serial input, a serial output and two 9-bit parallel ports
make four modes of data transfer possible: serial-to-parallel,
parallel-to-serial, serial-to-serial, and parallel-to-parallel. The
IDT72103/ 72104 are expandable in both depth and width for

all of these operational configurations.

FUNCTIONAL BLOCK DIAGRAM

SERIAL
INPUT DATA INPUTS (Do-Ds)
SI— SERIAL _
SIX—s  OUTPUT ‘ —FF
sicP—p CIRCUITRY [« > FE3
S e mE
SiPI—+ SERIAL | - EF
_ PARALLEL —» AEF
SO/PO—* CONTROL [+ n g
.
_ RAM ARRAY _
w P‘&Friggn 2048x 9 — Pgll;:\JATER +«—R
V] 4096 x 9 N—
L]
L]
XI—%  DEPTH U RESET —
XO—+ EXPANSION LOGIC +—RS
FURT—{__ LOGIC
SERIAL
OUTPUT
SERIAL SO
OUTPUT [+— SOX
OF CIRCUITRY 4« socp
DATA OUTPUTS (Qo-Qs) 2753 dw 01
CEMOS and Flexishiftare rks of i d Device gy, Inc.

MILITARY AND COMMERCIAL TEMPERATURE RANGES

©1990 Integrated Device Technology, Inc.

6.7
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IDT72103, IDT72104
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MIUTARY AND COMMERCIAL TEMPERATURE RANGES

DESCRIPTION (CONTINUED)

The IDT72103/72104 may be configured to handle serial
word widths of four or greater using IDT's unique Flexishift
feature. Flexishift allows serial width and depth expansion
without external components. For example, you may config-
ure a 4K x 24 FIFO using three IDT72104s in a serial width
expansion configuration.

Seven flags are provided to signal memory status of the
FIFO._The flags are FF (Full), AF (7/8 full), FF=1 (Full-minus-
one), EF (Empty), AE (1/8 full), EF+1 (Empty-plus-one), and
HF (Half-full).

PIN CONFIGURATIONS
sof ~ whisoce
AEF [ 2 39 [ SOX
FF-1 O 3 38 {1 S0/PO
FF O+ 71 Xi
QOs 36 [1 Do
Qi 0s 351 D1
Q07 347 D2
Qe 33[] D3
Qs 0s 4 32[3 Ds
GND [ 10 P4e?1 IO W
RO 11 D40-1 301 Veeo
Qs [ 12 ’ 29[ Ds
Qs [] 13 2811 De
Q7 [ 14 271 D7
Qs [ 15 26 {1 Ds
XOMHF [] 16 25 1 FURT
_EFQw 221 RS
EF+1 [ 18 2311 8l
_OEQ s 227 sicp
I/P1 [ 20 21 7 SIX
2753 drw 02
DiP
TOP VIEW

Read (R) and Write (W) control pins are provided for
asynchronous and simultaneous operations. An output en-
able (OE) control piniis available on the parallel output port for
highimpedance control. The depth expansion control pins XO
and X! are provided to allow cascading for deeper FIFOs.

The IDT72103/72104 are manufactured using IDT's
CEMOS™. technology. Military grade product is manufac-
tured in compliance with the latest revision of MIL-STD-883,
Class B.

Q
INDEX 588328583858
S S I R S AN
6 5 4 3 21 144 43 42 A1 40
< 33[] GND_
agl[] FL/RT.
o) le) a7(] RS
SOX sC] sl
SOCP Jaa- as[] sicp
as[] SIX
AEF La4-1 2] SiPl
FF- 32[] OE _
31[] EF+1
ao[] EF
GND 122 23 24 25 26 27 28295 XO/HF
ainlaininininliaininin
6886%'“8858% 2753 wod

LCC/PLCC
TOP VIEW
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IDT72103, IDT72104

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MIUTARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS("

CAPACITANCE (TA = +25°C, f = 1.0MHz)

Symbol Rating Commerclal] Military | Unit Symbol Parameter‘" Conditions | Max. | Unit
VTERM | Terminal Voltage | -0.5t0 +7.0 | -0.5t0 +7.0| V CiN Input Capacitance | VIN =0V 10 pF
ith Respect o -
x GNSSP Cout Output Capacitance| VouT = 0V 12 pF
N NOTE: . 2753104
Ta Operating 0to+70 5510 +125( °C 1. This parameter is sampled and not 100% tested.
Temperature
Teias | Tempoerature -55t0+125 1 -6510+135) °C | RECOMMENDEDDC OPERATING CONDITIONS
= lslnder Bias ” 5 ; S Symbol Parameter Min. | Typ. | Max.| Unit
STG torage 55t0+125 | -65t0 +155| © L
Temperature . Veem Military Supply 4.5 5.0 55| V
o 550 Voltage
T [ ao Oueut 50 50 | MA[ TVeee | Commercial Supply | 45 | 50 | 55| V
urrent
NOTE Voltage :
: 27531103
1. Stresses greater than those listed under ABSOLUTE MAXIMUM GND Supply Voltage 0 Y ol Vv
RATINGS may cause permanent damage to the device. This is a stress VIH Input High Voltage 2.0 _ — v
rating only and functional operation of the device at these or any other Commercial
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating VIH Input High Voltage 2.2 — - v
conditions for extended periods may affect reliability. Military
vt Input Low Voltage — |~ | o8| Vv
NOTE: 27531l 05
1. 1.5V undershoots are allowed for 10ns once per cycle.
PIN DESCRIPTION

Symbol Name Vo Description

Do-Ds Data Inputs o] In a parallel input configuration - data inputs for 9-bit wide data.

Serial Input Word In a serial input configuration - one of the nine output pins is used to select the serial input
Width Select word width.

RS Reset | When RS is set low, internal READ and WRITE pointers are set to the first location of the
RAM array. EF, EF+1, AEF are all LOW after a reset, while FF, FF-1, HF are HIGH after a
reset.

w Write | Aparallelword write cycle s initiated onthe falling edge of Wif the FF is high. Whenthe FIFO

: is full, FF will go low inhibiting further write operations to prevent data overflow. In a serial
input configuration, databits are clocked intothe input shift register and the write pointer does
not advance until a full parallel word is assembled. One of the pins, Di, is connected to W
and advances the write painter every i-th serial input clock.

R Read | A read cycle is initiated on the falling edge of R it the EF is high. After allthe data from the
FIFO has been read EF will go low Inhibiting further read operations. In a serial output
configuration, a dataword is read from memory into the output shift register. One of the pins,
Qj, is connected to R and advances the read pointer avery j-th serial output clock.

FLRT First Load/ 1 This is a dual-purpose pin. In multiple-device mode, FL/RT is grounded to indicate the first

Retransmit device loaded. o .
In single-device mode, FL/RT acts as the retransmit input. Single-device mode is initiated
by grounding the XI pin.

Xi Expansion In | In single-device mode, Xl is grounded. -

In depth expansion or daisy chain mode, Xlis connectedtothe XO pin of the previous device.

OE Output Enable | When OE is LOW, both parallel and serial outputs are enabled. When OE is HIGH, the
parallel output buffers are placed in a high-impedance state.

Qo-Qs Data Outputs / [o] In a parallel output configuration - data outputs for 9-bit wide data. In a serial output

Serial Output configuration - one of nine output pins used to select the serial output word width.
Word Width Select

FF Full Flag (o] FF is asserted LOW when the FIFO is full and further write operations are inhibited. When
the FF is HIGH, the FIFO is not full and data can be written into the FIFO.

FF-1 Full-1 Flag (o] FF-1goes LOWwhenthe FIFO memory array is one word away from being full. It willremain
LOW when every memory location is filled.

2753 %I 01
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IDT72103, IDT72104

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION
Symbol Name Vo Description
XO/MHF | Expansion Out/ O | HFis LOW when the FIFO is more than half-full in the single device or width expansion
Half-Full Fiag modes. The HF will remain LOW until the difference between the write and read painters is
less than or equal to one-half of the FIFO memory.
In depth expansion mode, a pulse is written from XO to X of the next device when the last
location inthe FIFO isfilled. Another pulse is sent from XOto Xl of the next device when the
last FIFO location is read.
AEF Almost-Emﬁt—){/ O | WhenAEF is LOW, the FIFOis empty to 1/8 full or 7/8 fuli to completelyfull It AEF is HIGH,
Almost-Full Flag then the FIFO is greater than 1/8 full, but less than 7/8 full.
EF+1 Empty+1 Flag (o] EF+ 1 is LOW when there is zero or one word word in the FIFO memory array.
EF Empty Flag (¢] EF goes LOW when the FIFO is empty and further read operations are inhibited. FF is HIGH
) when the FIFO is not empty and data reads are permitted.
S| Serial Input | Data input for serial data.
SO Serial Output [} Data output for serial data.
SICP Serial Input Clock | This pin is the serial input clock. On the rising edge of the SICP signal, new serial data bits

are read into the serial input shift register.

SOCP Serial Output | This pin is the serial output clock. On the rising edge of the SOCP signal, new serial data
Clock bits are read from the serial output shift register.
SIX Serial Input | SIX controls the serial input expansion for word widths greater than 9 bits. In a serial input
Expansion configuration, the SIX pin of the least significant device is tied HIGH. The SIX pin of all other
devices is connected to the De pin of the previous davice. In parallel input configurations or
serial input configurations of 9 bits or less, SIX is tied HIGH.

SOX Serial Output | SOX controls the serial output expansion for word widths greater than 9 bits. Ina serial output

Expansion contfiguration, the SOX pin of the least significant device is tied HIGH. The SOX pin of all
other devices is connected to the Qs pin of the previous device. In parallel output
configurations or serial output configurations of 9 bits or less, SOX is tied HIGH.

SiPl Serial/Parallel Input ] When this pin is HIGH, the FIFO is in a paralle! lnput configuration and accepts input data
through Do-Ds. When SI/Plis LOW, the FIFQ is in a serial input configuration and data is
input through SI.

SO/rPO Serial/Parallel Output| | When this pin is HIGH, the FIFO is in a parallel output configuration and sends output data
through Qo-Qs. When SO/PO is LOW the FIFO is in a serial output configuration and data
is input through SQ.

GND Ground One ground pin for the DIP package and five ground pins for the LCC/PLCC packages.

Vee Power

One + 5V power pin.

2753 bl 02
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1DT72103, IDT72104
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS

(Commercial: Vcc = 5.0V £ 10%, TA = 0°C to +70°C; Military: Vcc=5.0V + 10%, TA = -55°C to +125°C)

Symbol

Parameter

IDT72103/72104 IDT72103/72104
Commercial Military

ta = 35, 50, 65, 80, 120 n8 tA = 40, 50, 65, 80, 120 ns

Min.

Typ. Max. Min. Typ. Max.

m

Input Leakage Current
(Any Input)

-

- 1 -10 —_ 10

oL@

Output Leakage Current

-10

— 10 -10 — 10

VoH

Output Logic "1" Voltage,
fouT = -2mAlY)

24

- — 2.4 — —

<[s| B|E

VoL

Output Logic "0" Voltage,
louT = 8mA®

- 0.4 - — 0.4

<

Icct®

Average Vcc Power Supply Current

90 140 — 100 - 160

lec2®

Average Standby Current
(R=W=RS = FL/AT = VIH)
(SOCP = SICP = Vi)

8 12 — 12 25

mA

lcca(L)®®

Power Down Current

Icca(SJPS

Power Down Current

mA

NOTES:

. Measurements with 0.4 S VIN < Vcc.
. R2 Vi, SOCP < Vi, 0.4 < Vout < Ve,
. lcc measurements are made with outputs open.

. For SO, louT =16mA.

1
2
3
4. For SO, lout = -8mA.
5.
6

. SOCP = SICP 50.2V; other Inputs = Vcc -0.2V.

AC TEST CONDITIONS

5V

Input Pulse Levels

GND to 3.0V

Input Rise/Fall Times

1.1KQ

Input Timing Reference Levels

Output Reference Levels

D.U.T.

Output Load

See Figure 1

6800 30pF*

2753l 07

= 2753 drw 04

or equivalent circuit
Figure 1. Ouput Load
*Includins jig and scope capacitances

2753l 06
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IDT72103, 1DT72104
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5.0V + 10%, TA = 0°C to +70°C; Military: Vcc = 5.0V + 10%, TA = -55°C to +125°C)

Commerclal Military Mil. and Com'l.

IDT72103x35 IDT72103x40 IDT72103x50

IDT72104x35 IDT72104x40 IDT72104x50 Timing
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit | Figure
fs Parallel Shift Frequency — 22.2 — 20 — 15 MHz —_
fsocP | Serial-Out Shift Frequency — 50 — 50 — 40 | MHz | —
fsicp Serial-In Shift Frequency — 50 — 50 — 40 MHz —
PARALLEL-OUTPUT MODE TIMINGS
tA Access Time — 35 — 40 —_ 50 ns 4
tRR Read Recovery Time 10 — 10 — 15 — ns 4
tRPW Read Pulse Width 35 — 40 — 50 — ns 4
tRC Read Cycle Time 45 — 50 —_ 65 —_ ns 4
twiz Write Pulse Low to Data Bus at Low Z\" 5 — 5 — 15 — ns 15
RLZ Read Pulse Low to Data Bus at Low Zt") 5 — | s — 10 —_ ns 4
tRHZ Read Pulss High to Data Bus at High Z\" — 20 — 25 — 30 ns 4
tDv Data Valid from Read Pulse High 5 —_ 5 — 5 — ns 4
PARALLEL-INPUT MODE TIMINGS
tDS Data Set-up Time 18 — 20 — 30 —— ns 3
DH Data Hold Time 0 — 0 —_ 5 — ns 3
twe Write Cycle Time 45 — 50 — 65 — ns 3
WPW Write Pulse Width 35 — 40 — 50 — ns 3
tWR Write Recovery Time 10 — 10 —_ 15 — ns 3
RESET TIMINGS
tRSC Reset Cycle Time 45 — 50 — 65 — ns 2,18
tRS Reset Pulse Width 35 — 40 — 50 — ns 2,18
tRSS Reset Set-up Time 35 — 40 —_ 50 — ns 2,18
tRSR Reset Recovery Time 10 — 10 —_ 15 — ns |2,17,18
RESET TO FLAG TIMINGS
tRSF1 Reset to EF, AEF, and EF+1 Low — 45 — 50 — 65 ns 2
tRSF2 Reset to HF, FF, and FF-1 Low — 45 — 50 — 65 ns 2
RESET TO OUTPUT TIMINGS — SERIAL MODE ONLY
tRSQL Reset Going Low to Qo-8 Low 20 — 20 — 35 — ns 18
tRSOH Reset Going High to Qo-8 High 20 — 20 — 35 — ns 18
tRSDL Rese