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IDT’s New
FAX-On-Demand
Literature Request Service

Tired of waiting days or weeks for technical information you
want right now?

Wait no longer—just access IDT’'s new FAX-On-Demand
hotline to receive copies of current data sheets, application
notes, and new product press releases within minutes of
your phone call.

How does it work?
Call (408) 492-8391

For an index of current information:
Request document #1000

Individual document request numbers, product families, IDT product
part numbers, descriptive titles, and page counts for each document
are provided onthe indices for your convenience. You may request up
to 3 documents per phone call.
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CONTENTS OVERVIEW

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

IDT's 1994 High-Performance SRAM Data Book is comprised of both new product data sheets and
revised data sheets on existing products. The new products include high-speed, high-density BICMOS
devices, specialty SRAM products, and true 3.3V high-performance SRAMs. The existing product data
sheet revisions upgrade and correct the existing specification to more accurately reflect device improve-
ments that have been made over time. Also included is a current packaging section for the products
included in this book.

The SRAM Data Book’s Table of Contents is a listing of the products contained in this data book only
(in the past, we have also included products that appeared in other IDT data books). The number at the
bottom center of the page denotes the section number and the sequence of the data sheet within that
section, (i.e., 5.5 would be thefifth data sheetinthe fifth section). The numberin the lower right-hand corner
is the page number for that particular data sheet.

The data sheets are organized in eight sections (16K, 64K, 256K, 1M, 3.3V, CacheRAMs, Cache Tags,
and Cache Controller Product). Each section is then ordered by total number of bits (low to high), device
word width (narrow to wide), and performance (slow to fast).

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

To find ordering information: Ordering Information for all products in this book appears in Section
1, along with the Product Selector Matrix, Package Marking Description, and Functional Cross Reference.
Reference data on our Technology Capabilities, Quality Commitments, and Package Diagram Outlines
is included in Sections 2, 3, and 4 respectively.

To find product data: Begin with the Table of Contents (page 1.2), Product Selector Matrix (page 1.6),
or with the Numeric Table of Contents (page 1.3). The Product Selector Matrix will help you identify the
device you are interested in, while the Table of Contents 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, block diagrams, and target specifications.

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

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

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

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

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

1. 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. Acriticalcomponentis any component of a life support device or system whose failure to perform can be reasonably expected
to cause the failure of the life support device or system, or to affect its safety or effectiveness.

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

The IDT logois aregistered trademark and BiCameral, BurstRAM, BUSMUX, CacheRAM, DECnet, Double-Density, FASTX, Four-Port, FLEXI-CACHE, Flexi-
PAK, Flow-thruEDC, IDT/c, IDTenvY, IDT/sae, IDT/sim, IDT/ux, MacStation, MICROSLICE, Orion, PalatteDAC, REALS8, R3041, R3051, R3052, R3081,
R3721, R4400, R4600, RiSCompiler, RISController, RISCore, RISC Subsystem, RISC Windows, SARAM, SmartLogic, SyncFIFO, SyncBiFIFO, SPC,
TargetSystem and WideBus are trademarks of Integrated Device Technology, Inc.

MIPS is a registered trademark of MIPS Computer Systems, Inc

All others are trademarks of their respective companies..

11 2



1994 SRAM DATA BOOK

TABLE OF CONTENTS
PAGE

GENERAL INFORMATION
CONEENES OVEIVIBW ...ttt ettt ettt s e e et st seeseebe e e s e seeeses s eseae et abeseebe s sas st aasamees et eae sbennasesanane 1.1
Table of Contents ................. 1.2
Numeric Table of Contents ... 1.3
Ordering Information ......... T 1.4
IDT Package Marking Description .. 1.5
SRAM Product Selector Matrix ....... .. 16
Functional Cross REIErENCE ..o et et ea et e s 1.7
TECHNOLOGY AND CAPABILITIES
IDT...Leading the CMOS FULUTE .....cciiiiiiie ettt et st et et e bt et s e et e enene 2.1
IDT Military and DESC-SMD Program ... .22
Radiation Hardened Technology ........... .. 28
IDT Leading Edge CMOS Technology 2.4
Surface Mount Technology ........cccccceeveeenee. 25
State-of-the-Art Facilities and Capabilities . . 26
Superior Quality and REHADIILY .......oover ettt et e e n b et 2.7
QUALITY AND RELIABILITY
Quality, Service and PErfOrMEaNCE ......c.oviiiiiiiie ettt et et e eeneneeeea 3.1
IDT Quality Conformance Program .........ccceeee i ieresieniieeircnieee et 3.2
Radiation Tolerant/Enhanced/Hardened Products for Radiation Environments 3.3
PACKAGE DIAGRAM OUTLINES
Thermal Performance Calculations for IDT'S PaCkages ........ccccuciiiriiiiiiii e 4.1
Package Diagram Outline Index ........cccccocoeceveiinniicieis . 42
Monolithic Package Diagram Outlines 4.3
16K SRAM PRODUCTS
IDT6167 TBK X 1 CMOS ...ttt et ettt sttt b bbbt en et eae e e 5.1
IDT6168 4K x 4 CMOS 5.2
IDT71681 4K x 4 CMOS with Separate INPUt/OULPUL .......eoveieiiieeeee e e 5.3
IDT71682 4K x 4 CMOS with Separate INPUY/OULDUL ........covveiireriieiinrcceeie et 5.3
IDT6116 2KX B OMOS ...ttt sttt e e sttt aenen 54
64K SRAM PRODUCTS
IDT7187 BAK X T OMOS ...ttt e e et 6.1
IDT7188 16K x4 CMOS ..., e 6.2
IDT6198 16K x 4 CMOS with Output ENaDIE .......ccovriiiiiiiiiceiiiee e 6.3
IDT7198 16K x 4 CMOS with Output Enable and CS2 .. s 6.4
IDT7164 B X B OMOS ...ttt ettt st ee e sttt eeeenenan 6.5
256K SRAM PRODUCTS
IDT61298SA BAK X 4 CMOS ...t eeeseesee e 7.1
IDT71256 32K x 8 CMOS ... 7.2
IDT71256SA B2K X B OMOS ...ttt e et 7.3

1.2 1



1994 SRAM DATA BOOK (Continued)
1M SRAM PRODUCTS

IDT71028 256K X 4 CMOS ...ttt bt sa e e er et eb e r e et nnesaeean 8.1
IDT71024 T2BK X B OMOS ...ttt st s ebe s e s e e e e ae e esaesae s eneereennnen 8.2
3.3V ASYNCHRONOUS SRAM PRODUCTS

IDT71V256SA 32K X B CMOS 3.3V ..ottt et ettt st e e e e sa e eeneeneeneenn s 9.1
IDT71V256SL 32K X 8 CMOS 3.3V .. ettt et st b e e e 9.2
CacheRAMs

IDT71419 32K x 18 BICMOS CacheRAM™ for PoWerPC™ ProCeSSOrsS .......evveeieruemieueevrenireaeens 10.1
IDT71420 32K x 18 BICMOS CacheRAM for Pentium™ Processors ............cccc...... 10.2
IDT71V432 32K x 32 CMOS 3.3V Pipelined CacheRAM for Pentium Processors 10.3
Cache Tags

IDT6178 4K X 4 CMOS CaChe Tag «.cveeveeueeiiniinterieicnteete e sttt 11.1
IDT71B74 BK X 8 BICMOS CAChe TAG -+vnvievieiieicieecreet ettt st ses et 11.2
IDT71215 16K x 15 BICMOS Cache Tag for Pentium Processors .........cccccveereiniiccnreccenne 11.8
IDT71216 16K x 15 BiCMOS Cache Tag for PowerPC and RISC Processors............coccovvvecnns 11.4
Cache Controller PRODUCT

IDT71V280 16K x 10 CMOS 3.3V Cache Controller with Tag for Pentium Processors ............... 121

IDT SALES OFFICE, REPRESENTATIVE AND DISTRIBUTOR LOCATIONS

1.2



PART NO.

IDT6116
IDT6167
IDT6168
IDT6178
IDT6198
IDT61298SA
IDT7164
IDT7187
IDT7188
IDT7198
IDT71024
IDT71028
IDT71215
IDT71216
IDT71256
IDT71256SA
IDT71419
IDT71420
IDT71681
IDT71682
IDT71B74
IDT71V256SA
IDT71V256SL
IDT71V280
IDT71V432

NUMERICAL TABLE OF CONTENTS

PAGE
2K x 8 CMOS ..... 54
16K x 1 CMOS.... 5.1
4K x4 CMOS........cooeveee. 52
4K X 4 CMOS CaChe Tag ..ecueeuriiieiieiieiieiieite st sttt e e 111
16K x 4 CMOS with Output Enable ........ccocooiiiiiiiii e 6.3
BAK X 4 CMOS ..ottt ettt e e ettt e eseas 71
B X BOMOS ...ttt ettt e eaes 6.5
BAK X 1 CMOS ...t et s et s 6.1
TOK X 4 CMOS ...ttt et ettt et ee st 6.2
16K x 4 CMOS with Output Enable and CS2 .........cco.coovoiivieeeeoeeeeee e 6.4
128K X B CMOS ... ettt ettt e et en e ee 8.2
256K X 4 CMOS ... ettt e e 8.1
16K x 15 BICMOS Cache Tag for Pentium Processors ..........ccccoverveveniennenene e 11.3
16K x 15 BICMOS Cache Tag for PowerPC and RISC Processors ........cccccceeveeeneeee. 11.4
B2K X B CMOS ... ettt ettt ettt 7.2
B2K X B OMOS ...t e e 7.3
32K x 18 BICMOS CacheRAM for PowerPC Processors...........cooeeuvecviverieeeieceens 10.1
32K x 18 BICMOS CacheRAM for Pentium ProCessors..........c.coovevveeiereevcnecnene 10.2
4K x 4 CMOS with Separate Input/Output ..........co.ociiiiiiicc e 5.3
4K x 4 CMOS with Separate INput/OULPUL ........c.ooiiiiiii e 5.3
8K x 8 BiCMOS Cache Tag 11.2
32K x 8 CMOS 3.3V ............ 9.2
32K X 8 CMOS 3.3V .ottt et 9.1
16K x 10 CMOS 3.3V Cache Controller with Tag for Pentium Processors ............... 121
32K x 32 CMOS 3.3V Pipelined CacheRAM for Pentium Processors..........cccocceveue 10.3

1.3




ORDERING INFORMATION

When ordering by TWX or Telex, the following format must be used:

T IOMMOUOW>

A«

oz

. Complete Bill To.

. Complete Ship To.

. Purchase Order Number.

. Certificate of Conformance. Y or N.

. Customer Source Inspection. Y or N.

. Government Source Inspection. Y or N

. Government Contract Number and Rating.
. Requested Routing.

IDT Part Number —

Each item ordered must use the complete part number exactly as listed in the price book.

SCD Number — Specification Control Document (internal Traveller).

Customer Part Number/Drawing Number/Revision Level —

Specify whether part number is for reference only, mark only, or if extended processing to customer specification is
required.

Customer General Specification Numbers/Other Referenced Drawing Numbers/Revision Levels.

. Request Date With Exact Quantity.
. Unit Price.
. Special Instructions, Including Q.A. Clauses, Special Processing.

Federal Supply Code Number/Cage Number — 61772
Dun & Bradstreet Number — 03-814-2600

Federal Tax I.D. — 94-2669985

TLX# — 887766

FAX# — 408-727-3468

PART NUMBER DESCRIPTION
A = Alpha Character N = Numeric Character

IDT _XXXXX A X 999 AA AA AA

DEVICE TYPE POWER REVISION SPEED PACKAGE PROCESS/ SPECIAL
TEMP. PROCESS

RE Radiation Enhanced

RT Radiation Tolerant

BLANK  Commercial — 0°C to +70°C

M* Commercial — —-55°C to +125°C

B Military — —55°C to +125°C (Fully compliant
to MIL-STD-883, Method 5004, Class B

| See Package Description Table

| SPEED  Guaranteed Minimum Performance
| Measured in Nanoseconds or MHz

A
'] BLANK

IPOWER S/SA — Standard Power
L/LA — Low Power

I ICE eg. 6116
PACKAGE DESCRIPTION TABLE
C Ceramic Sidebraze PF Plastic Quad Flatpack
D Cerdip PZ TSOP Type 1
F  Flatpack SO Plastic Small Outline IC
J Plastic Leaded Chip Carrier TC Sidebraze Thindip (300-MIL)
L Leadless Chip Carrier TP Plastic Thin Dual In-Line
P Plastic DIP TY Thin SOJ
Y SoJ XE Cerpack (F11 Config. only)

*Consult Factory
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IDT PACKAGE MARKING DESCRIPTION

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

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

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

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

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

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

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

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

Example for Monolithic Devices:

IDT XXX.. XXX XX XX XX X XX

L Special Process

Process/Temperature*

Package*

Speed

Power

Device Type*

* Field Identifier Applicable To All Products
2507 drw 01

ASSEMBLY LOCATION DESIGNATOR MIL-STD-883C COMPLIANT DESIGNATOR

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

location alpha character is as follows: is specified by internal documentation at IDT.
A = Anam, Korea
I = USA
P = Penang, Malaysia

1.5 1
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Size/ Part Speeds (ns) Commercial Militar
Function | Org. |[Features| Process |Number| Power| Commercial Military PDIP | SOJ | SOIC | TSOP | TQFP | PLCC|SBRZ| CDIP | LCC [CPAK
16K 16K x 1 CMOS 6167 | SA/LA| 15,20,25,35 15,20,25,35, 20 |20 | — — — — | — 12 20 | 20
45,55,70,85,100
4K x 4 CMOS 6168 | SA/LA| 15,20,25,35 15,20,25,35, 20 | — 20 — - — — 20 20 | 20
45,55,70,85,100
4Kx4 | Sepl/O CMOS 71681 | SA/LA| 15,20,25,35,45 15,20,25,35, 24 | — — —_ — — — 24 28 | 24
45,55,70,85,100
4K x4 | Sepl/O CMOS 71682 | SA/LA| 15,20,25,35,45 12,15,20,25,35, 24 | — —_ —_ — — — 24 28 | 24
45,55,70,85,100
2Kx 8 CMOSs 6116 | SA/LA|15,20,25,35,45 20,25,3545, 24 | 24 24 —_ —_— — — 24 |28/32| 24
55,70,90,120,150
64K 64K x 1 CMOS 7187 S/L 15,20,25 20,25,35, 2 | — —_ — — — — 22 |22/28| 24
45,55,70,85
16K x 4 CMOS 7188 S/L 20,25 20,25,35, 2 | — | — — — — | — ] 22 — | 24
45,55,70,85
16K x 4 OE CMOS 6198 S/L 15,20,25,35 20,25,35, — | 24 — — — — — 24 28 | —
45,55,70,85
16K x 4 | OF, CS2 CMOS 7198 S/L N/A 20,25,35, — | — — — — — — 24 28 | 24
45,55,70,85
8Kx8 CMOS 7164 S/L 15,20,25,30 20,25,30,35, 28 | 28 28 —_ —_— — — 28 32 | 28
45 55,70,85
256K 64K X 4 CMOS 61298 SA 12,15,17,20 20,25 28 | 28 — — — — 28 — 28 | —
32K x 8 CMOS 71256 S/L 20,25,35,45 25,30,35,45, 28 | 28 —_ — —_ —_ 28 28 ]28/32] 28
55,70,85,
100,120,150
32K x 8 CMOS 71256 SA 12,15,20,25 15,20,25 28 | 28 — — — — 28 — 32 | —
iM 256K x 4 CMOS 71028 S/L 12,15,17 15,17,20,25 28 | 28 — — — — — 28 28 | —
128K x 8 CMOS 71024 S/L 12,15,17,20 15,17,20,25 32 | 32 — — —_— — — 32 32 | —
3.3V 32K x 8 33V |3.3vCMOS|71V256] SA 20,25 N/A — | 28| — — — — | — | = — | =
SRAMs | 32K x 8 3.3V |3.3vcmos|71v256| SL 15 N/A 28 | 28 | — 28 — — | — | = — | —
Cache [32K x 18 [PowerPC| BIiCMOS | 71419 S 9,10,12 N/A el Bl B — — 52 | — | — — | =
SRAMs Burst
32Kx 18| Intel BiCMOS | 71420 S 9,10,12 N/A - -1 — — — 52 | — | — — | —
Burst
32K x 32 [3.3V Intel 3.8V 71V432 S 9,10,12 N/A — | — — — 100 — — — — | —
Pipelined| CMOS
Burst
Cache 4K x 4 Tag CMOS 6178 S 110,12,15,20,25 N/A 22 | 24 — — — — — 22 — | —
Tags 8K x8 Tag BiCMOS | 71B74 S 8,10,12,15,20 N/A 28 | 28 — — —_ — — — — | —
16K x 15| Intel Tag | BICMOS | 71215 S 10,12 N/A — | — — — 80 — —_ — — | —
16K x 15 |PwrPC Tag| BiCMOS | 71216 S 10,12 N/A — | =] = — 80 — | — | = — | —
Cache |[16Kx 10| 3.3V 3.3V 71vesol S 66MHz N/A -1 -1 - — 128 — | — | — — | —
Controller Controller{ CMOS
w/Tag

SNvYonels Ajeroads pue piepuelg paads-ybiH
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Integrated Device T

logy, Inc.

SRAM
FUNCTIONAL

CROSS

REFERENCE GUIDE

Note: This cross reference guide reflects Functional Correlation
ONLY. Please refer to the individual data sheet specifications to
ensure that the IDT device meets your parametric and packaging
requirements.

AS7C256 IDT71256SA 32K x 8
AS7C3256 IDT71V256SL 32K x 8 = 3.3V
AS7C3256 IDT71V256SA 32K x 8 — 3.3V
ATT7C167 IDT6167 16K x 1
ATT7C168 IDT6168 4K x 4
ATT7C171 IDT71681 4K x 4 Sep I/O
ATT7C172 IDT71682 4K x 4 Sep I/0
ATT7C116 IDT6116 2K x 8
ATT7C187 IDT7187 64K x 1
ATT7C164 IDT7188 16K x 4
ATT7C166 IDT6198 16K x 4 OE
ATT7C165 IDT7198 16K x 4 OE/CS2
ATT7C185 IDT7164 8K x 8
ATT7C195 IDT61298SA 64K x 4 OF
ATT7C199 IDT71256 32K x 8
ATT7C199 IDT71256SA 32K x 8
ATT7C106 IDT71028 256K x 4 OF
ATT7C109 IDT71024 128K x 8
ATT7C180 IDT6178 4K x 4 Cache Tag
ATT7C174 IDT71B74 8K x 8 Cache Tag
cy7Ci167 IDT6167 16K x 1
CY7C167A IDT6167 16K x 1
CY7C168 IDT6168 4K x 4
CY7C168A IDT6168 4K x 4
CY7C169 IDT6168 4K x 4
CY7C169A IDT6168 4K x 4
CY7C171 IDT71681 4K x 4 Sep I/O
CY7CA71A IDT71681 4K x 4 Sep l/O
CY7C172 IDT71682 4K x 4 Sep I/O
CY7C172A IDT71682 4K x 4 Sep /O
CY7C128 IDT6116 2K x 8
CY7C128A IDT6116 2K x 8
CcY7C187 IDT7187 64K x 1
CY7C187A IDT7187 64K x 1
CY7C164 IDT7188 16K x 4
CY7C164A IDT7188 16K x 4
CY7C166 IDT6198 16K x 4 OE

CY7C166A IDT6198 16K x 4 OF
CY7C185 IDT7164 8K x 8
CY7C185A IDT7164 8K x 8
CY7C186 IDT7164 8K x 8
CY7C186A IDT7164 8K x 8
CY7C195 IDT61298SA 64K x 4 OE
CY7B195 IDT61298SA 64K x 4 OF
CY7C198 IDT71256 32K x 8
CY7C198 IDT71256SA 32K x 8
CY7C199 IDT71256 32K x 8
CY7C199 IDT71256SA 32K x 8
CY7B198 IDT71256SA 32K x 8
CY7B199 IDT71256SA 32K x 8
CYC1399 IDT71V256SL 32K x 8 — 3.3V
CYC1399 IDT71V256SA | 32K x 8 — 3.3V
CY7C106 IDT71028 256K x 4 OE
CY7C109 IDT71024 128K x 8
CY7C178 IDT71420 32K x 18 — Burst Pent
EDI8164 IDT7187 64K x 1
EDI8416 IDT7188 16K x 4
EDI8417 IDT6198 16K x 4 OE
EDI8808CB IDT7164 8K x 8
EDI8466CA IDT61298SA 64K x 4 OE
EDI8466CB IDT61298SA 64K x 4 OE
EDI8833C IDT71256 32K x 8
EDI8833C IDT71256SA 32K x 8
EDI8833LP IDT71256 32K x 8
EDI8833LP IDT71256SA 32K x 8
EDI8833P IDT71256 32K x 8
EDI8833P IDT71256SA 32K x 8
EDI8834C IDT71256 32K x 8
EDI8834C IDT71256SA 32K x 8
EDI8834CA IDT71256 32K x 8
EDI8834CA IDT71256SA 32K x 8
EDI84256CS | IDT71028 256K x 4 OF
EDI84256LPS | IDT71028 256K x 4 OF
EDI84256PS IDT71028 256K x 4 OE
EDI88130C IDT71024 128K x 8
EDI88130LP IDT71024 128K x 8
EDI88130P IDT71024 128K x 8
EDI88130CS | IDT71024 128K x 8
EDI88130LPS | IDT71024 128K x 8
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SRAM FUNCTIONAL CROSS REFERENCE GUIDE

IMS1625 IDT7188 16K x 4
IMS1624 IDT6198 16K x 4 OF
MB81C67 IDT6167 16K x 1 IMS1629 IDT6198 16K x 4 OE
MB81C68A IDT6168 4K x 4 IMS1630 IDT7164 8K x 8
MB81C69A IDT6168 4K x 4 |
MB81C71 IDT7187 64K x 1 1
MB81C71A IDT7187 64K x 1 L7C167 IDT6167 16K X 1
MB81C74 IDT7188 16K x 4 L7C168 IDT6168 4K x 4
MB81C75 IDT6198 16K x 4 OE L7C171 IDT71681 4K x 4 Sep /O
MB81C78A IDT7164 8K x 8 L7C172 IDT71682 4K x 4 Sep /O
MB82B78 IDT7164 8K x 8 L6116 IDT6116 2K x 8
MB81C84A IDT61298SA 64K x 4 OE L6116L IDT6116 2K x8
MB82B85 IDT61298SA 64K x 4 OE L7C187 IDT7187 64K x 1
MB8298 IDT71256 32K x 8 L7C164 IDT7188 16K x 4
MB8298 IDT71256SA 32K x 8 L7C166 IDT6198 16K x 4 OE
MB82B88 IDT71256SA 32K x 8 L7C165 IDT7198 16K x 4 OE/CS2
MB82B005 IDT71028 256K x 4 OE L7C185 IDT7164 8K x 8
MB82B008 IDT71024 128K x 8 L7CL185 IDT7164 8K x 8
L7C195 IDT61298SA 64K x 4 OE
HM6267 IDT6167 16K x 1 L7C199 IDT71256 32K x 8
HM6268 IDT6168 4K x 4 L7CL199 IDT71256 32K x 8
HM6716 IDT6116 2K x 8 L7C199 IDT71256SA 32K x 8
HM6287 IDT7187 64K x 1 L7CL199 IDT71256SA 32K x 8
HM6287H IDT7187 64K x 1 L7C180 IDT6178 4K x 4 Cache Tag
HM6787 IDT7187 64K x 1 L7C174 IDT71B74 8K x 8 Cache Tag
HM6787H IDT7187 64K x 1
HM6288 IDT7188 16K x 4 MT5C1601 IDT6167 16K x 1
HM6788 IDT7188 16K x 4 MT5C1604 IDT6168 4K x 4
HM6788H IDT7188 16K x 4 MT5C1606 IDT71681 4K x 4 Sep VO
HM6289 IDT6198 16K x 4 OE MT5C1607 IDT71682 4K x 4 Sep /O
HM6789 IDT6198 16K x 4 OE MT5C1608 IDT6116 2K x 8
HM6789H IDT6198 16K x 4 OE MT5C6401 IDT7187 64K x 1
HM6709A IDT61298SA 64K x 4 OF MT5C6404 IDT7188 16K x 4
HM62832H IDT71256 32K x 8 MT5C6405 IDT6198 16K x 4 OE
HM62832H IDT71256SA 32K x 8 MT5C6408 IDT7164 8K x 8
HM62832UH | IDT71256SA 32K x 8 MT5C2565 IDT61298SA 64K x 4 OE
HM62832UHL | IDT71256SA 32K x 8 MT5C2568 IDT71256 32K x 8
HM624256A IDT71028 256K x 4 OE MT5C2568 IDT71256SA 32K x 8
HM628127H | IDT71024 128K x 8 MT5LC2568 IDT71V256SL | 32K x8 — 3.3V
MT5LC2568 IDT71V256SA  [32K x8 —3.3V
ICW73B586A | IDT71420 32K x 18 — Burst Pent MT5C1005 IDT71028 256K x 4 OE
ICW73B586B | IDT71420 32K x 18 — Burst Pent MT5C1008 IDT71024 128K x 8

IMS1403 IDT6167 16K x 1 M5M21C67 IDT6167 16K x 1
IMS1423 IDT6168 4K x 4 M5M21C68 IDT6168 4K x 4

IMS1600 IDT7187 64K x 1 M5M5187A IDT7187 64K x 1
IMS1605 IDT7187 64K x 1 M5M5187B IDT7187 64K x 1
IMS1620 IDT7188 16K x4 M5M5188A IDT7188 16K x 4
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SRAM FUNCTIONAL CROSS REFERENCE GUIDE

M5M5188B IDT7188 16K x 4 uPD4368 IDT7164 8K x 8
M5M5189A IDT6198 16K x 4 OE uPD43253 IDT61298SA 64K x 4 OE
M5M5189B IDT6198 16K x 4 OE uPD43258 IDT71256 32K x 8
M5M5178 IDT7164 8K x 8 uPD43258A IDT71256 32K x 8
M5M5178A IDT7164 8K x 8 uPD43258 IDT71256SA 32K x 8
M5M5178B IDT7164 8K x 8 uPD43258A IDT71256SA 32K x 8
M5M52598 IDT61298SA 64K x 4 OF uPD431004 IDT71028 256K x 4 OE
M5M5278 IDT71256 32K x 8 uPD431008 IDT71024 128K x 8
M5M5278 IDT71256SA 32K x 8 ' nr
M5M51004 IDT71028 256K x 4 OF PDM41298 IDT61298SA 64K x 4 OE
PDM41256 IDT71256 32K x 8
MCM6268 IDT6168 4K x 4 PDM41256 IDT71256SA 32K x 8
MCM62878 IDT7187 64K x 1 PDM41028 IDT71028 256K x 4 OE
MCM6288 IDT7188 16K x 4 PDM41024 IDT71024 128K x 8
MCM6288B IDT7188 16K x 4 PDM44528 IDT71420 32K x 18 — Burst Pent
MCM6288C IDT7188 16K x 4
MCM6290 IDT6198 16K x 4 OE P4C168 IDT6168 4K x 4
MCM6290C IDT6198 16K x 4 OE P4C1681 IDT71681 4K x 4 Sep /O
MCM6264C IDT7164 8K x 8 P4C1682 IDT71682 4K x 4 Sep /0
MCM6209 IDT61298SA 64K x 4 OF pP4C116 IDT6116 2K x 8
MCM6209C IDT61298SA 64K x 4 OE P4C187 IDT7187 64K x 1
MCM6206 IDT71256 32K x 8 p4C188 IDT7188 16K x 4
MCM6206C IDT71256 32K x 8 P4C198 IDT6198 16K x 4 OE
MCM6206D IDT71256 32K x 8 P4C198A IDT7198 16K x 4 OE/CS2
MCM6206 IDT71256SA 32K x 8 P4C164 IDT7164 8K x 8
MCM6206C IDT71256SA 32K x 8 P4C1298 IDT61298SA 64K x 4 OF
MCM6206D IDT71256SA 32K x 8 P4C1256 IDT71256 32K x 8
MCM62V06 IDT71V256SL 32K x 8 — 3.3V P4C1256 IDT71256SA 32K x 8
MCM62V06 IDT71V256SA 32K x 8 — 3.3V
MCM6306D IDT71V256SL 32K x 8 — 3.3V QS8768 IDT6168 4K x 4
MCM6360D IDT71V256SA 32K x 8 — 3.3V QS$8761 IDT71681 4K x 4 Sep /O
MCM6229 IDT71028 256K x 4 OF QS8762 IDT71682 4K x 4 Sep /0
MCM6229A IDT71028 256K x 4 OF Q58888 IDT7188 16K x 4
MCM6229B IDT71028 256K x 4 OF QS8888A IDT7188 16K x 4
MCM6226 IDT71024 128K x 8 QS$8886 IDT6198 16K x 4 OF
MCM6226A IDT71024 128K x 8 QS8885 IDT7198 16K x 4 OE/CS2
MCM67B518 IDT71418 32K x 18 — Burst Pent QS86446 IDT61298SA 64K x 4 OE
MCM67M518 | IDT71419 32K x 18 — Burst PwrPC QS$83280 IDT71256 32K x 8
MCM67H518 | IDT71420 32K x 18 — Burst Pent QS$83280 IDT71256SA 32K x 8
QS$812880 IDT71024 128K x 8
uPD4311 IDT6167 16K x 1 QS8780 IDT6178 4K x 4 Cache Tag
uPD4314C IDT6168 4K x 4 QS$83291 IDT71589 32K x 9 Burst 486
uPD4361 IDT7187 64K x 1
'uPD4361B IDT7187 64K x 1 KM6165 IDT7187 64K x 1
uPD4362 IDT7188 16K x 4 KM6465 IDT7188 16K x 4
uPD4362B IDT7188 16K x 4 KM6465A IDT7188 16K x 4
uPD4363 IDT6198 16K x 4 OE KM6465B IDT7188 16K x 4
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SRAM FUNCTIONAL CROSS REFERENCE GUIDE

DES
16K x 4 OE

TM6716

LH5267A IDT6198 16K x 4 OF
LH52253 IDT61298SA 64K x 4 OE
LH52258 IDT71256 32K x 8
LH52258 IDT71256SA 32K x 8
LH52258A IDT71256 32K x 8
LH52258A IDT71256SA 32K x 8
LH52258B IDT71256 32K x 8
LH52258B IDT71256SA 32K x 8
LH521002 IDT71028 256K x 4 OE
LH521007 IDT71024 128K x 8
CXK5164 IDT7187 64K x 1
CXK5464A IDT7188 16K x 4
CXK5466 IDT7188 16K x 4
CXK5465/7 IDT6198 16K x 4 OE
CXK5863 IDT7164 8K x 8
CXK5863A IDT7164 8K x 8
CXK58258 IDT71256 32K x 8
CXK58258 IDT71256SA 32K x 8
CXK58258B IDT71256 32K x 8
CXK58258B IDT71256SA 32K x 8
CXK58258A IDT71256SA 32K x 8
CXK541000 IDT71028 256K x 4 OF
CXK581120 IDT71024 128K x 8

KM6466 IDT6198 IDT6116 2K x 8
KM6466A IDT6198 16K x 4 OF TM6787 IDT7187 64K x 1
KM6466B IDT6198 16K x 4 OF TM6788 IDT7188 16K x 4
KM64B67 IDT7198 16K x 4 OECS2 TM6789 IDT6198 16K x 4 OE
KM6865 IDT7164 8K x 8
KM68658 IDT7164 8Kx8 TMM2018 IDT6116 2K x 8
KM64258 IDT61298SA 64K x 4 OE TC5561 IDT7187 64K x 1
KM64258B IDT61298SA 64K x 4 OE TC5562 IDT7187 64K x 1
KM68257 IDT71256 32K x 8 TC55416 IDT7188 16K X 4
KM68257 IDT71256SA | 32K x 8 TossaioH | DT7188 16K x4
KMeg2578 IDT71256 32K x8 TC55417 IDT6198 16K x 4 OF
KM68257B IDT71256SA 32K x 8 TC55417-H IDT6198 16K x 4 OE
KMe688V257 IDT71V256SL 32K x 8 — 3.3V TC5588 IDT7164 8K x 8
KM688V257 IDT71V256SA 32K x 8 — 3.3V TC55465 IDT61298SA 64K x 4 OE
KM641001 IDT71028 256K x 4 OE TCs5328 IDT71256 32K x 8
KM681001 IDT71024 128K x 8 TC55328 IDT71256SA 32K x 8
TC55B328 IDT71256SA 32K x 8
MKa1He7 IDT6167 16K x1 TC55V328 IDT71V256SA 32K x 8 — 3.3V
MK41H68 IDT6168 4K x 4
MK41H87 IDT7187 64K x 1
MK41H80 IDT6178 4K x 4 Cache Tag
MK41S80 IDT6178 4K x 4 Cache Tag
MK48S74 IDT71B74 8K x 8 Cache Tag
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IDT...LEADING THE CMOS FUTURE

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

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

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

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

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

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

In 1993, IDT introduced its newest RISC microprocessor
based on the MIPS architecture for the desktop PC, and
embedded controlmarkets. The R4600 Orion microprocessor,
is the first RISC processor offering Pentium performance ata
cost lower than most of Intel's 486DX line.

The R4600 is a full 64-bit implementation of the MIPS 1lI
instruction set architecture found in the popular R4000PC and
R4400PC, but uses a shorter pipeline resulting in fewer stalls
and, therefore, higher performance.

When compared against other processors targeted at the
Windows NT market, the R4600 possesses clear advantages.
The R4600 has the best performance per dollar, the best
performance per watt cfonsumed, and the most efficient use
of silicon for the performance attained.

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

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

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

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

SMD SMD SMD
SRAM DT 5962-93177 72061 5062-88654 54FCT640/A
5962-92069 72141L 5062-88655 54FCTE34/A
84ose 6116 596292101 72215L8 5062-89767 54FCT540/A
5962-68740 S116LA 596293138 722200 596289766 54FCT541/A
84182 6167 5962-92057 7222518 5962-89733 54FCT191/A
5962-86015 7187 5962-93189 722458 5962-89732 54FCT241/A
596286859 6198/7198/7188 5962.91757 722001 596289652 54FCT399/A
gt o1es 5962-89513 54FCT574/A
5062-88552 71256L CLP DT 5962-89731 54FCT833A/B
5962-89730 54FCT543/A
5962-68662 712565 5962-87708 39C10B&C 596200901 29FCTE2A/B/C
5962-68611 716821 5962-88533 49C460A/B/C 5962-92205 29FCTE20AT/BT/CT
5962-89891 7198 5962-88613 39C60/A 5062-92157 49FCTBO5/A/806/A
5962-89892 6198 5962-88643 49C410 596292233 54FCT138T/AT/CT
5962-89690 6116 5962-86873 7216L 5962-92208 54FCT157T/AT/CT
596236294 7164 5962-87686 72171 5962-92209 54FCT161T/AT/CT
5962-69692 7188 596288733 7210 5962-92210 54FCT163T/AT/CT
5962-89712 71982 5962-92122 49C465/A 5962-90669 54FCT193/A
5962-89790 71682 : 5962-92213 54FCT240T/AT/CT
LoGic iDT 5962-92232 54FCT241T/AT/ICT
SMP DT 5962 87630 54FCT244/A 5962-92203 54FCT244T/AT/CT
5962-86875 7130/7140 506287629 54FCT245/A 5962-92214 54FCT245T/AT/CT
5962-87002 713217142 5062-86862 54FCT299/A 596292211 5AFCT257T/AT/CT
5962-88610 7133SA/7143SA 5962-87644 54FCT373/A 5962-92215 54FCT273T/AT/CT
5962-88665 7133LA/7143LA 596287628 54FCT374/A 5962-92216 54FCT299T/AT/CT
5962-89764 7134 5962-87627 54FCT377/A 5962-92217 54FCT373T/AT/CT
596291508 7006 5062-87654 54FCT138/A 596292218 5AFCT374T/AT/CT
5962-91617 7025 5962-87655 54FCT240/A 5962-92219 54FCT377T/AT/CT
5962-91662 7024 596287656 54FCT273/A 5962-92212 54FCT399T/AT/CT
596293153 70148 5962-89533 54FCT861A/B 5962-92234 54FCT521 T/AT/BT/CT
5962-89506 54FCT827A/B 5962-92236 54FCT534T/AT/CT
FIFO DT 5962-88575 54FCTa41A/B 5962-92220 54FCTS40T/AT/CT
5062-88608 54FCT821A/B 5962-92237 54FCTS41T/AT/CT
So0a aboas vy 5962-88543 54FCT521/A 596292221 54FCT543T/AT/CT
£062.88669 72038 5062-88640 54FCT161/A 506292238 54FCTS73T/AT/CT
£06D.89568 204l 596288639 54FCT573/A 5962-92222 54FCTS74T/AT/CT
5962.89536 I205LA 5962-88656 54FCT823A/B 5962-92244 54FCTE45T/AT/CT
5962-89863 7201SA 5962-88657 54FCT163/A 5962-92223 54FCT646T/AT/CT
5962-89523 72403L 5962-88674 B4FCT825A/B 5962-92246 54FCT652T/AT/CT
5062-89666 7200L 5962-88661 54FCT863A/B 5962-92225 54FCT821AT/BT/CT
£065.89942 o105 506288736 20FCT520A/B 506292229 54FCT823AT/BT/CT
5962-89943 72104L 5962-88775 54FCT646/A 5962-92230 54FCT825AT/BT/CT
5062.89567 790l 5062-89508 54FCT139/A 5062-92247 B4FCT827AT/BT/CT
5962-90715 7204S 5962-89665 54FCT824A/B
5962-91677 7205L 5962-88651 54FCT533/A
5962-88653 54FCT645/A




SMD LOGIC IDT 5062-92244 54FCT645T/AT/CT
SRAM DT 5962-87630 54FCT244/A 5962-92223 54FCT646T/AT/CT
84036 6116 5062-87629 54FCT245/A 5062-92246 54FCT652T/AT/CT
5962-88740 6116LA 5062-86862 54FCT299/A 5962-92225 54FCT821AT/BT/CT
84132 6167 5062-87644 54FCT373/A 5962-92229 54FCT823AT/BT/CT
5962-86015 7187 5062-87628 54FCT374/A 5962-92230 54FCT825AT/BT/CT
5062-86859 6198/7198/7188 5062-87627 54FCT377/A 5962-92247 54FCT827AT/BT/CT
5962-86705 6168 5062-87654 54FCT138/A
5962-85525 7164 5062-87655 54FCT240/A
5062-88552 71256L 5062-87656 54FCT273/A
5062-88662 712565 5062-89533 54FCT861A/B
5962-88611 71682L 5962-89506 54FCT827A/B
5962-89891 7198 5962-88575 54FCT841A/B
5962-89892 6198 5962-88608 54FCT821A/B
5062-89690 6116 5062-88543 54FCT521/A
5062-38294 7164 5062-88640 54FCT161/A
5962-89692 7188 5062-88639 54FCT573/A
5062-89712 71982 5062-88656 54FCT823A/B
5962-89790 71682 5962-88657 54FCT163/A
SMP DT 5062-88674 54FCT825A/B
5062-86875 7130/7140 5962-88661 54FCT863A/B
5062-87002 7132/7142 5962-88736 29FCT520A/B
5962-88610 7133SA/7143SA 5962-88775 54FCT646/A
5962-88665 7133LA/7143LA 5962-89508 54FCT139/A
5962-89764 7134 5062-89665 54FCT824A/B
5962-91508 27006 5962-88651 54FCT533/A
506291617 7025 5062-88653 54FCT645/A
5062-91662 7024 5962-88654 54FCT640/A
5962 93153 70145 poveposr b o-Lain
FiFo IDT 5962-89766 54FCT541/A
5962-87531 7201LA 5962-89733 54FCT191/A
5962-86846 724041 5062-89732 54FCT241/A
5962-88669 72038 5062-89652 54FCT399/A
5962-89568 7204L 5062-89513 54FCT574/A
5962-89536 7202LA 5962-89731 54FCT833A/B
5962-89863 7201SA 5962-89730 54FCT543/A
5962-89523 724031 5962-90901 20FCT52A/B/C
5962-89666 7200L 5962-92205 29FCT520AT/BT/CT
5962-89942 72103L 5062-92157 49FCT805/A/806/A
5962-89943 721041 5062-92233 54FCT138T/AT/CT
5962-89567 7203L 5062-92208 54FCT157T/AT/CT
5962-90715 72048 5962-92209 54FCT161T/AT/CT
5962-91677 7205L 5962-92210 54FCT163T/AT/CT
5962-93177 7206L 5962-90669 54FCT193/A
5962-92069 72141L 5962-92213 54FCT240T/AT/CT
5962-92101 72215LB 5062-92232 54FCT241T/AT/CT
5962-93138 72220L 5062-92203 54FCT244T/AT/CT
5962-92057 722258 5062-92214 54FCT245T/AT/CT
5962-93189 72245LB 5962-92211 54FCT257T/AT/CT
5962:-91757 72200L 5062-92215 54FCT273T/AT/CT
CLP IDT 5962-92216 54FCT299T/AT/CT
5062-87708 39C10B & C 5062-92217 54FCT373T/AT/CT
5962-88533 49C460A/B/C 5062-92218 54FCT374T/AT/CT
5962-88613 39C60/A 5962-92219 54FCT377T/AT/CT
5062-88643 49C410 5062-92212 54FCT399T/AT/CT
5962-86873 7216L 5062-92234 54FCT521T/AT/BT/CT
5062-87686 7217L 5062-92236 54FCT534T/AT/CT
5062-88733 7210 5062-92220 54FCTS40T/AT/CT
5062-92122 49C465/A 5062-92237 54FCT541T/AT/CT
5962-92221 54FCT543T/AT/CT
5962-92238 54FCT573T/AT/CT
5062-92222 54FCT574T/AT/CT
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RADIATION HARDENED TECHNOLOGY

IDT manufactures and supplies radiation haljdened products
for military/aerospace applications. Utilizing special processing
and starting materials, IDT's radiation hardened devices survive
in hostile radiation environments. In Total Dose, Dose Rate,
and environments where single event upset is of concern, [DT
products are designed to continue functioning without loss of
performance. IDT can supply all its products on these
processes. Total Dose radiation testingis performed in-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.




IDT LEADING EDGE CEMOS TECHNOLOGY

HIGH-PERFORMANCE CEMOS

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

and wide operating temperature range; it also achieves speed
and output drive equal or superior to bipolar Schottky TTL.
The last decade has seen development and production of four
“generations” of IDT's CEMOS technology with process
improvements which have reduced IDT's electrical effective
(Leff) gate lengths by more than 60 percent from 1.3 microns
(millionths of a meter) in 1981 to 0.45 microns in 1993.

CEMOS | CEMOS Ii CEMOS Il | CEMOSV | CEMOS VI CEMOS Vii

A C Vcc=5V Veec=3.3V
Calendar Year 1981 1983 1985 1987 1989 1990 1992 1993
Drawn 2.5u 1.7u 1.3u 1.2u 1.0u 0.8 0.65u 0.651
Feature Size
Leff 1.3u 1.1p 0.9u 0.8u 0.6u 0.45n 0.45p 0.25u
Basic Dual-well, | Dry Etch, Shrink, Silicide, BiCEMOS Il | BICEMOS llif BiCEMOS IV | BICEMOS IV
Proces Wet Etch, Stepper Spacer BPSG, Vce = 5V Vce = 3.3V
Enhancements Projection BiCEMOS |

Aligned

CEMOS IV = CEMOS Il — scaled process optimized for high-speed logic.

2514 drw 01

Figure 1.

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

| 1

I 11 L& B | d
CEMOS I CEMOS I CEMOS
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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 “softerror.” Traveling
with high energy levels, alpha particles penetrate deep into an
integrated chip. As they burrow into the silicon, they leave a
trail of free electron-hole pairs in their wake.

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

LATCHUP IMMUNITY

A combination of careful design layout, selective use of
guardrings and proprietary techniques have resulted invirtual
elimination of latchup problems often associated with older
CMOS processes (Figure 5). The use of NPN and N-channel
I/O devices eliminates hole injection latchup. Double guard
ring structures are utilized on all input and output circuits to
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 Built-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 and compact component placement possible and the
needs of production manufacturing for electronics assemblies
are the driving forces behind the advancement of circuit-board
assembly technologies. These needs are closely associated
with the advances being made in surface mount devices
(SMD) and surface mount technology (SMT) itself. Yet, there
are two major issues with SMT in production manufacturing of
electronic assemblies: high capital expenditures and com-
plexity of testing.

The capital expenditure required to convert to efficient
production using SMT s still too high for the majority of
electronics companies, regardless of the 20-60% increase in
the board densities which SMT can bring. Because of this high
barrier to entry, we will continue to see a large market segment
[large even compared to the exploding SMT market] using
traditional through-hole packages (i.e. DIPs, PGAs, etc) and
assembly techniques. How can these types of companies
take advantage of SMD and SMT? Let someone else, such
as IDT, do it for them by investing time and money in SMT and
then in return offer through-hole products utilizing SMT proc-
esses. Products which fit this description are 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 ex-
pensive 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
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 .

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 CMOS and
BiCMOS products,
2) thedensity advantages of first class SMD components
including those from IDT's components divisions, and
3) experience insystem level design, manufacturing, and

testing with its own in-house SMT operation.

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

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

25




STATE-OF-THE-ART FACILITIES AND CAPABILITIES

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

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

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

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

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

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

IDT's largest and newest facility, opened in 1990 in San
Jose, California, is amulti-purpose 150,000-square-foot, ultra-
modern technology development center. This facility houses
a 25,000 square foot, combined Class 1 (a maximum of one
particle-per-cubic-foot of 0.2 micron or 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 developmentefforts
targeted for the center include advanced silicon processing
and wafer fabrication techniques. A testarea to support both
production and research is located on-site. The building is
also the home of the FIFO, ECL, and Subsystems product
lines.

IDT's second largest facility is located in Salinas, California,
about an hour south of Santa Clara. This 95,000-square-foot
facility, located on 14 acres, houses the Static RAM Division
and Specialty Memory product line. Constructed in 1985, this
facility contains an ultra-modern 25,000-square-foot high-
volume wafer fabrication area measured at Class 2-to-3 (a
maximum of 2 to 3 particles-per-cubic-foot of 0.2 micron or
larger) clean room conditions. Careful design and 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 can expand to accommodate a 250,000-
square-foot complex.

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

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




SUPERIOR QUALITY AND RELIABILITY

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

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

IDT military grade monolithic hermetic products are designed
to meet or exceed the demanding Class B reliability levels of
MIL-STD-883, paragraph 1.2.1.

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

For IDT module products, screening of the fully assembled
substrates is performed, in addition to the monalithic 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, DT
ensures thatcommercial, industrial and military grade products
consistently meet customer requirements 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 on all IDT products and has supplied Class S products on
several programs.

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

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

IDT QUALITY PHILOSOPHY

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

IDT's ASSURANCE STRATEGY FOR TQC

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

DEVELOPMENT

|
FAB

|
PRODUCT FLOW ASSEMBLY

l
TEST
I
SHIP

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

ORDER ENTRY

I
PRODUCTION CONTROL
SERVICE FLOW |
SHIPPING

|
CUSTOMER SUPPORT

Thesesystems and controls concentrate on TQC by focusing
on the following key elements:

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

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

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

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

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

Total Employee Participation
Incorporating the TQC process into the IDT Corporate
Culture.

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

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

PRODUCT FLOW

Product quality starts here. IDT has mechanisms and
procedures in place that monitor and control the quality of our
development activities. From the calibration of design capture
libraries through process technology and product
characterization that establish whether the performance,
ratings and reliability criteria have been met. This includes
failure analysis of parts that willimprove the prototype product.

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

Manufacturing

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

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

Inventory and Shipping

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

SERVICE FLOW

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

Order Procedures

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

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

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

Quotation response and accuracy.

Scheduling response and accuracy.

Response and accuracy of Expedites.

Inventory, management, and effectiveness.

On time delivery.

Customer Support

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

The key to continuous improvement is the timely resolution
of defects and implementation of the corrective actions. This
is no more important than when product failures are found by
acustomer.When failures are found atthe customer'sincoming
inspection, in the production line, or the field application, the
Division Quality Assurance group is the focal point for the
investigation of the cause of failure and implementation of the
corrective action. IDT constantly improves the level of support
we give our customers by monitoring the response time to
customers that have detected a product failure. Providing the
customer with an analysis of the failure, including corrective
actions and the statistical analysis of defects, brings CQl full
circle—full support of our customers and their designs with
high-quality products.

SUMMARY

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

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

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

A COMMITMENT TO QUALITY

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

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

Product flow and test procedures for all plastic and
commercial hermeticproducts are inaccordance 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, IDT
ensures that our products consistently meet customer
requirements for quality, reliability and performance.

SUMMARY

Monolithic Hermetic Package Processing Flow!"

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

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

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

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

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

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

NOTE:

4.

10.

11.

12.

Wire Bond Monitor: Product samples are routinely
subjectedtoa strengthtest perMethod 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 productis 100%
electrically tested atan ambienttemperature of +25°C
to IDT data sheet or the customer specification.

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

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

Quality Conformance Tests: Samples 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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SUMMARY

Monolithic Plastic Package Processing Flow

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

1.

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

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

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

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

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

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

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

10.

11.

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

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

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

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

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

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

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

Monolithic Hermetic Package Final Processing Flow

CLASS-S CLASS-B CLASs-c™
OPERATION TEST METHOD RQMT TEST METHOD RQMT TEST METHOD RQMT
BURN-IN 1015 Cond. D, 100% | 1015 Cond. D, 100% | Per applicable 100%
240 Hrs @ 125°C or 160 Hrs. @ 125°C device specification
equivalent min. or equivalent
PORT BURN-IN Per applicable 100% | Per applicable 100% | Per applicable (? 100%
ELECTRICAL: device specification device specification device specification
Static (DC), Functional +25, =565 and 125°C +25, -55 and 125°C
and Switching (AC)
Group A ELECTRICAL: Per applicable Sample | Per applicable Sample | Per applicable ? Sample
Static (DC, Functional device specification device specification device specification
and Switching (AC) and 5005 and 5005
MARK/LEAD IDT Spec 100% | IDT Spec 100% | IDT Spec 100%
STRAIGHTENING
FINAL ELECTRICAL Per applicable 100% | Per applicable 100% | Per applicable 100%
TEST device specification device specification device specification
+25°C +25°C +25°C
FINAL VISUAL/PACK IDT Spec 100% | IDT Spec 100% | IDT Spec 100%
QUALITY 5005 Group B, C, D Sample | 5005 Group B, C, D Sample | IDT Spec Sample
CONFORMANCE
INSPECTION
QUALITY SHIPPING IDT Spec 100% | IDT Spec 100% | IDT Spec 100%
INSPECTION
(Visual/Plant Clearance)
NOTES:
1. Class-C = IDT commercial spec. for hermetic and plastic packages
2. Typical 0°C, 70°C, Extended -55°C +125°C
3.2 3




RADIATION TOLERANT/ENHANCED/HARDENED PRODUCTS FOR
RADIATION ENVIRONMENTS

INTRODUCTION

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

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

THE RADIATION ENVIRONMENT

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

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

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

Single Event Upset (SEU) is a transient logic state change
caused by high-energy ions, such as energetic cosmic rays,
striking the integrated circuits. As the ion passes through the
silicon, charge is either created through ionization or direct
nuclear collision. If collected by a circuit node, this excess
charge can cause a change in logic state of the circuit.
Dynamic nodes that are not actively held at a particular logic
state (dynamic RAM 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
silicon lattice which may lead to device leakage and, ultimately,
functional failure.

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

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

improves the radiation tolerance of its devices within these
environments. Prevention of SEU failures is usually
accomplished by system-level considerations, such as Error
Detection and 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 oxidesare “hardened” to make the device less susceptible
to radiation damage by modifying the process architecture to
allow lower temperature processing. Device implants and Vts
adjustments allow more Vt margin. In addition to process
changes, IDT's radiation enhanced process utilizes epitaxial
substrate material. The use of epi substrate material provides
a lower substrate resistance environment to create latch-up
free CMOS structures.

RADIATION HARDNESS CATEGORIES
Radiation Enhanced (RE) or Radiation Tolerant (‘RT)
versions of IDT products follow IDT’s military product data
sheets whenever possible (consult factory). IDT's Total Dose
Test plan exposes a sample of die on a wafer to a particular
Total Dose level via ARACOR X-Ray radiation. This Total
Dose Test plan qualifies each ‘RE or 'RT waferto a Total Dose
level. Only wafers with sampled die that pass Total Dose level
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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 devices that can be Total Dose qualified to 10K
RADs (Si) or greater by IDT's ARACOR X-Ray Total Dose
sample die test plan (Total Dose levels require negotiation,
consult factory for more details).

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

Tolerant/Enhanced versions of all product types (some speed

grades may not be available as ‘RE).

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

CONCLUSION

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

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

A few key benefits of IDT's enhanced CMOS process are:
low power dissipation, high speed, increased levels of
integration, wider operating temperature ranges and lower
quiescent power dissipation. Because the reliability of an
integrated circuit is largely dependent on the maximum
temperature the device attains during operation, and as the
junction stability declineswithincreasesin junctiontemperature
(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:

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

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

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

To minimize the deleterious effects associated with this

potential increase, IDT has:

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

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

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

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

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

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

When calculating junction temperature (TJ), itis necessary
to know the thermal resistance of the package (6JA) as
measuredin “degree celsius per watt". 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 = [Ty — TA)P
TJ=TA + P[0JA] = TA + P[6JC + 6CA]

where
8ic=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.

6Jc = Junction to Case, thermal resistance—usually
measured with reference to the temperature at a
specific point on the package (case) surface.
(Dependent on the package material properties
and package geometry.)

6JA = Junction to Ambient, thermal resistance—usually

measured with respect to the temperature of a
specified volume of still air. (Dependent on 6Jc +
8JA which includes the influence of area and
environmental condition.)
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Theta JA vs. Airflow
160 Pin Quad Flatpacks
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Theta JC (°C/W)
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PACKAGE DIAGRAM OUTLINE INDEX
SECTION PAGE

MONOLITHIC PACKAGE DIAGRAM OQUTLINES. .........ccooeeeerrrecsneermme e s s ssenssennsnes 4.3

PKG. DESCRIPTION

D16-1 16-Pin CERDIP (300 Ml) ..veiiiiire ittt st st s st ce s 1
D18-1 18-Pin CERDIP (300 mil)... 1
D20-1 20-Pin CERDIP (300 mil)... 1
D22-1 22-Pin CERDIP (300 mil)... 1
D24-1 24-Pin CERDIP (300 mil)........ 1
D24-2 24-Pin CERDIP (600 mil)........ 2
D24-3 24-Pin CERDIP (400 mil)........ . 2
D28-1 28-Pin CERDIP (600 M) .......oeoe oot e 2
D28-3 28-Pin CERDIP (300 Mil) 1utiteiiiiiteiit ettt et sttt 1
D32-1 32-Pin CERDIP (wide body) ..... . 2
D40-1 40-Pin CERDIP (800 Mil) 1.vcueetiitetiei ettt sttt st e ss et st eneeaeae 2
C20-1 20-Pin Sidebraze DIP (300 mil) .... 3
C22-1 22-Pin Sidebraze DIP (300 mil) .... 3
C24-1 24-Pin Sidebraze DIP (300 mil) .... 3
C28-1 28-Pin Sidebraze DIP (300 mil) .... 3
C32-3 32-Pin Sidebraze DIP (300 mil 3
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

L20-1 20-Pin Leadless Chip Carrier (reCtangular) .....c..ceeueeeieieieiere e e 6
L20-2 20-Pin Leadless Chip Carrier (SQUAIE) ......ccuecerueireirtrereieeseieieteemsieteri s s are s s s s 5
L22-1 22-Pin Leadless Chip Carrier (rectangular) 6
L24-1 24-Pin Leadless Chip Carrier (rectangular) ... 6
L28-1 28-Pin Leadless Chip Carrier (square) .......... 5
L28-2 28-Pin Leadless Chip Carrier (rectangular) 6
L32-1 32-Pin Leadless Chip Carrier (rectangular) 6
L32-2 32-Pin Leadless Chip Carrier (rectangular) ... 7
L44-1 44-Pin Leadless Chip Carrier (square) .......... .. b5
L48-1 48-Pin Leadless Chip Carrier (SQUArE) ........ccociocimiriiiie et s s s 5
P16-1 16-Pin Plastic DIP (300 mil) 8
P18-1 18-Pin Plastic DIP (300 mil) ... 9
P20-1 20-Pin Plastic DIP (300 mil) ... 9
P22-1 22-Pin Plastic DIP (300 mil)... 8
P24-1 24-Pin Plastic DIP (300 mil)... 9
pP24-2 24-Pin Plastic DIP (600 mil) ... 11
P28-1 28-Pin Plastic DIP (600 mil)... 11
pP28-2 28-Pin Plastic DIP (300 mil) ... 8
P28-3 28-Pin Plastic DIP (400 mil) 10
P32-1 32-Pin Plastic DIP (600 mil) 11
P32-2 32-Pin Plastic DIP (300 mil) ... 8
P32-3 32-Pin Plastic DIP (400 mil) ... 10
P40-1 40-Pin Plastic DIP (600 mil) ... 11
P48-1 48-Pin Plastic DIP (600 mil) 11
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SECTION PAGE

MONOLITHIC PACKAGE DIAGRAM OUTLINES (Continued) ........cccceecmnseresunrrsesrrsnnessensncens 4.3
PKG. DESCRIPTION

SO16-1 16-Pin Small Outling 1C (QUIT WING) c.e.veuietieeeiee ettt 12
SO18-1 18-Pin Small Outline 1C (QUII WINQ) ...veeve ettt et sne et nanes 12
S020-1 20-Pin Small Outline IC (J-bend — 300 mil) 14
5020-2 20-Pin Small Outline IC (gull wing) ............... e 12
S024-2 24-Pin Small Outline IC (gull wing) ............... e 12
S024-4 24-Pin Small Outline IC (J-bend — 300 mil) 14
S024-8 24-Pin Small Outline IC (J-bend — 300 mil) e 14
S028-2 28-Pin Small Outline IC (gull wing) ............... e 13
S028-3 28-Pin Small Outline IC (gull wing) ............... e 13
S028-5 28-Pin Small Outline IC (J-bend — 300 mil) 14
S028-6 28-Pin Small Outline IC (J-bend — 400 mil) 15
S032-2 32-Pin Small Outline IC (J-bend — 300 mil) 14
S032-3 32-Pin Small Outline IC (J-bend — 400 mil) 15
PZ28-1 28-Lead Thin Small Outling Package .......cccooverirriiriieiieieii it 16
J20-1 20-Pin Plastic Leaded Chip Carrier (square 17
J28-1 28-Pin Plastic Leaded Chip Carrier (square 17
Ja4-1 44-Pin Plastic Leaded Chip Carrier (square) .... 17
J52-1 52-Pin Plastic Leaded Chip Carrier (square) .... 17
J68-1 68-Pin Plastic Leaded Chip Carrier (square) .... 17
Jg4-1 84-Pin Plastic Leaded Chip Carrier (square) .... 17
PN80-1 80-Lead Plastic QUAA FIAIPACK .......c.ccieueeierireeeieee ettt e iea ettt e en e naeens 18
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ﬁ:

Integrated Device Technology, Inc.

PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES

A
SEATING PLANE—F—L
L

NOTES:

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

P

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

S

1

- 51‘1

~ of-

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

16—28 LEAD CERDIP (300 MIL)

A

DWG # D16—1 D18-1 D20-1 D22-1 D241 D28-3
OF LDS (N 16 18 20 22 24 28
SYMBOL MIN | MAX ] MIN | MAX ] MIN [ MAX ] MIN [ MAX | MIN | MAX | MIN | MAX

A 140 [ .200] .140] .200] .140 [ .200| .140 | .200| .140| .200| .140 | .200
b .015] .0211 .015] .021) .015] .021] .015| .021| .015 ] .021] .015] .021
b1 .045] .060| .045| .060| .045] .060| .045| .060] .045] .065| .045] .065
C .009| .012 | .009| .012 ] .009| .012 | .009| .012 | .009| .014 | .009 | .014
D .750] .830| .880| .930| .935]1.060[1.050(1.080] 1.240]1.280{ 1.440/1.485
E .2851 .310| .285| .310| .285| .310| .285| .310| .285| .310| .285 ]| .310
E1 .290] .320( .290( .320 | .290| .320{ .300 [ .320] .300| .320{ .300| .320
e .100 BSC .100 BSC .100 BSC .100 BSC .100 BSC .100 BSC

L 125 175) 125 175 125 175 125 175 125 175 125 | 175
L1 460 - 1180 — 1180} - 11450 - [.180f — 1.480) -

Q .015] .0685] .015| .055| .015 | .060| .015| .060] .015| .060] .015| .060
S .020| .080( .020 | .080| .020| .080 .020( .080] .030| .080 | .030| .080
S .005| - |].005| — |].005f — |.005[ - |].005| = J.005] -

o 0 15° 0 15° o 15° o 15° o 15° o 15°
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

24—40 LEAD CERDIP (400 & 600 MIL)

DWG # D24-3 D24-2 D28-1 D40-1

# OF LDS (N) 24 24 28 40

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

A 130 [175 | .080 |[.190 | .090 | .200 | .160) .220
b .015 1.021 | .014 [.023 | .014 | .023 | .014 [ .023
b1 .045 |.065 | .045 |.060 | .045 | .065 | .045) .065
c .009 |.014 | .008 |.012 | .008 | .014 | .008| .014
D 1.180 [1.250 |1.230 [1.290 |1.440 | 1.490| 2.020| 2.070
E .350 | .410 | .500 | .610 | .510 | .600 | .510( .600
E1 .380 [.420 ; .590 |.620 | .590 | .620 | .590] .620
€ .100 BSC .100 BSC .100 BSC .100 BSC

L 125 1175 | 125 [.200 | 125 | .200 | 125 .200
L1 .150 - 150 - .150 - .150 -

Q .015 |.060 | .015 [.060 | .020 | .060 | .020| .060
S .030 |.070 | .030 |.080 | .030 | .080 | .030| .080
S1 .005 - .005 - .005 - .005 —

o 0 15° 0 15° 0 15° o) 15°

32 LEAD CERDIP (WIDE BODY)

DWG # D32-1
# OF DS (N) 32
SYMBOL MIN | MAX

A 120 | .210
b 014 | .023
b1 045 | .065
C 008 | .014
D 1.625 | 1.675
E 570 | .600
E1 590 | .620
e 100 BSC
L 125 | .200
L1 150 | —
Q 020 | .060
S 030 | .080
St 005 | —
o 0" 15°
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

20—32 LEAD SIDE BRAZE (300 MIL)

-
-

ik

e

D

N
1

N

A g

CIT T T OO T OO C T CT T

-

~—b1

S —=

|—

T

e

NOTES:

]

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

A
|
J—r SEATING PLANE
i c

i

E1 —=

DWG # C20—1 C22—1 C24—1 C28—1 C32-3
# OF LDS (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 .045 | .060 | .045 | .060 | .045 | .060 | .045 | .060 | .045 | .060
C .008 | .O15 | .008 | .015 | .008 | .015 | .008 | .015 | .008 | .014
D .970 11.060/1.040(1.120 [ 1.180 ] 1.230]1.380 | 1.420 | 1.580 | 1.640
E .260 | .310 | .260 | .310 | .220 | .310 | .220 | .310 | .280 | .310
E1 .290 | .320 | .290 | .320 | .290 | .320 | .290 | .320 | .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 - .150 - 150 - 150 -
Q .015 | .060 | .015 | .060 | .015 | .060 | .015 | .060 | .030 | .060
S .030 | .065 | .030 | .065 } .030 | .065 | .030 | .065 | .030 | .065
St .005 - .005 - .005 - .005 - .005 -
S2 .005 - .005 - .005 - .005 = .005 =
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PACKAGE DIAGRAM OUTLINES

CERPACKS
16—28 LEAD CERPACK
D —] A |=—
] e
L
N
E1 E
1
I L
Il |
K »I—— e Sl=— C—=f~—

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

DWG # E16—1 E20-1 E24-1 E28-1 E28-2
# OF LDS (N) 16 20 24 28 28
SYMBOL MIN | MAX-] MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX

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| .006 |.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 - .045 - .045 - .045 - .045
S1 .005 - .005 - .005 - .000] - .005 =
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS

h X 45° B2
3 PL _>| IQ_
e
—_1_ el

I

NOTES:

AN\

—
LL —] A

L2

B1

E3

A
%
E

T

NN

Nda

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

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

20—48 LEAD LCC (SQUARE)

DWG # [20—-2 L28—1 L44—1 [48—1
OF LDS (N) 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
B1 022 |.028 | .022 |.028 | .022 |.028 | .017 |.023
B2 072 REF_| .072 REF | .072 REF | .072 REF
B3 006 [.022 | .006 [.022 | .006 |.022 | .006 [.022
D/E 342 | .358 | .442 | .460 | .640 | .660 | .554 | .572
D1 /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 015 ] — |.06] — |.015] — |.0156] -
h 040 REF | .040 REF | .040 REF | .012 RADIUS
J 020 REF_ | .020 REF 020 REF 020 REF
L .045 [.055 | .045 |.055 | .045 [.055 | .033 |.047
L1 045 | .055 | .045 | .055 | .045 |.055 | .033 |.047
L2 077 |.093 | .077 |.093 |.077 |.093 | .077 |.093
L3 003 | .015 |.003 |.015 |.003 |.015 |.003 |.015
ND /NE 5 7 17 12

%_[Ls

o3 | -1
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS (Continued)

|
h X 45° D
3 PL D1
_.I |._ B2 J X 45° *l Al I“ D2 |=—
L2 |
= E2 3
B1 ] -+ f E E f —+ E3
el g
Lt KMM_)
-—’ L | U N D3
NOTES: %_[ L3
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS. 5
20—-32 LEAD LCC (RECTANGULAR) 83‘I L—
OWC 7 T20-7 271 24=1 78-2 T30-7
# OF LDS (N) 20 27 24 28 37
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 |.065 | .054 |.066 |.050 |.088 |.050 |.088
Bl 022 |.028 |.022 |.028 |.022 |.028 |.022 |.028 |.022 |.028
B2 072 REF | .072 REF | .072 ReEF | .072 REF | .072 REF
B3 006 |.022 | .006 |.022 | .006 |.022 | .006 |.022 |.006 |.022
) 284 | .296 | .284 | .296 | .292 | .308 | .342 | .358 | .442 | .458
D 750 BSC | .150 BSC | .200 BSC | .200 BSC | .300 BSC
D2 075 BSC | .075 BSC | .100 BSC | .100 BSC | .150 BSC
D3 — 1280 | = [280 | — [.308 | — [.358 | — |.458
£ 420 | .435 | 480 | .496 | 392 | 408 | 540 | 560 | 540 | 560
= 250 BSC | .300 BSC | .300 BSC | .400 BSC | .400 BSC
£2 725 BSC | .150 BSC | .150 BSC | .200 BSC | .200 BSC
£3 — [40] - [480 | — [.408 ] - [.558 | - [.558
e 050 BSC | 050 BSC | 050 BSC | 050 BSC | 050 BSC
ol 015] — [.05] — [.05] — [06] — [.0156] -
h 040 REF | .012 RADIUS| .025 REF | .040 REF | .040 REF
J 020 REF | .012 RADIUS| .015 REF | .020 REF | .020 REF
T 045 |.055 | .039 | .051 | .040 |.050 | .045 [.055 | .045 [.055
0 045 | .055 | .039 | .051 | .040 |.050 | .045 |.055 | .045 |.055
2 080 |.095 |.083 |.097 |.077 |.093 |.077 |.093 |.077 |.093
03 .003 | .05 |.003 | .05 |.003 |.015 |.003 |.015 |.003 |.015
ND 4 4 5 5 7
NE 6 7 7 ) 9
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS (Continued)

A——'<-— le— D —

Al — |=— ~ D3

E2

m
m
iy
—
m
W

@
=

|
-

_t
—_Ilaz

Zn
o e

R

(upshuhulvhihipuhegululudeduds]

[0}
nonnaananannanall

4
=

32 LD LCC (SMALL OUTLINE — RECTANGULAR)

DWG # [32-2
# OF DS (N) 32
SYMBOL | MIN_| MAX
A 080 | .100 NOTES:
S: ;ggg ;ggg 1. ALL DIMENSIONS ARE IN INCHES.
B2 -072 REF 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
B3 006 [ .022
D 392 | .408
D3 —_|.400
E 800 | .840
El 750 BSC
E2 375 BSC
E3 - [.820
e .050 BSC
h .008R REF
L 1040 _[.060
2 075 | .095
3 1003 | .015
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES
16—32 LEAD PLASTIC DIF (300 MIL)
D -

.-nq.-l'\-..-l'\-..-rh.-"l-.—"\-..-ﬂ_Tr

N

| —

~=—b1
Q1 {

T | A

_Tf SEATING PLANE
L f ol C
| ——l e

NOTES:

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

2. D & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

P B,

DWG_# P16—1 P22—-1 pP28-2 P32-2
# OF LDS (N) 16 22 28 32

SYMBOLS MIN MAX MIN MAX MIN MAX MIN MAX
A .140 165 .145 165 .145 .180 145 .180
Al .015 .035 .015 .035 .015 .030 .015 .030
b .015 .022 .015 .022 .015 .022 .016 .022
b1 .050 .070 -050 .065 .045 .060 .045 .060
C .008 .012 .008 .012 .008 .015 .008 .015
D .745 .760 1.050 1.060 1.345 | 1.385 | 1.545 | 1.585
E .300 .325 .300 .320 .300 .325 .300 .325
] .247 .260 .240 .270 .270 .295 .275 .295
[S] .090 110 .090 110 .090 .110 .090 110
eA .310 .370 .310 .370 .310 .400 .310 .400
L .120 .150 .120 .150 .120 .150 .120 .150
o 0 15° 0 15° 0° 15° 0 15°
S .015 .035 .020 .040 .020 .042 .020 .060
Q1 .050 .070 .055 .075 .055 .065 .055 .065

4.3




PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES (Continued)

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

D

g S, e o e, o, ey, e,

D

E1

I

E

fvm’vvvm‘v—_—_‘_

#

1.

NOTES:

_

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

—TT— SEATING PLANE

_LA

-

2. D & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

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

SYMBOLS MIN MAX MIN MAX MIN MAX
A .140 .165 .145 .165 .145 .165
Al .015 .035 .015 .035 .015 .035
b .015 .020 .015 .020 .015 .020
b1 .050 .070 .050 .070 .050 .065
C .008 .012 .008 .012 .008 .012
D .885 .910 1.022 1.040] 1.240 | 1.255
E .300 .325 .300 .325 .300 .320
E1 .247 .260 .240 .280 .250 275
e .090 .110 .090 110 .090 .110
eA .310 .370 .310 .370 .310 .370
L .120 .150 .120 .150 .120 .150
a 0 15° 0 15° 0 15°
S .040 .060 .025 .070 .055 .075
Q1 .050 .070 .055 .075 .055 .070

o ‘r—C

eA I——

4.3



PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES (Continued)

28 & 32 LEAD PLASTIC DIP (400 MIL)

D N\
N
P T S, WS, S , B, 5 ——r
D o o E1 E
‘-:r'"\.r'"u""u""u"ﬁ.r' _;J__L

P —={ |=—b1
ct B i
f A ! —A—XT(SEATING PLANE ) .
T-:|e|<— »“*b 2 eA |-
NOTES:

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

DWG # P28—3 P32-3
# OF LEADS (N) 28 32

SYMBOLS MIN | MAX | _MIN_| MAX
A — _[.210 — 1200

Al 015 — | 015 —

b 014 [ .022 | .014 [.022

b1 045 | .065 | .045 | .065

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

3 390 | .425 | .390 | .425

E1 .340 | .390 | .340 | 390

e 100 BSC .100 BSC

eA .400 BSC .400 BSC

L 115 [.160 | 115 [ .160

o o[ 15° o[ 15°

S 040 | .070 | .040 | .070

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

PLASTIC DUAL IN-LINE PACKAGES (Continued)

24—48 LEAD PLASTIC DIP (600 MIL)

N

D

-&AJ‘-J\-.JL.J\-.AA'\-.J'\-—H-AA_

D

I

E

r—

#

b1

AR R R R R R R e B o

s

Q1

} |

-

—_
m

SEATING PLANE

L ! o C
Al
H |

NOTES:

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

2. D & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

DWG # P24-2 P28—1 P32-1 P40—1 P48—1
# OF LEADS (N) 24 28 32 40 48
SYMBOLS MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX

A 160 | 185 | 160 | 185 | 170 | .190 | 160 | 185 | 170 | .200
Al .015_|.035 | .015 | .035 [.015 | .050 | .015 | .035 | .015 | .035
b .015 [.020 | .015 [ .020 [.016 | .020 | .015 | .020 | .015 | .020
b1 .050 | .065 | .050 [ .065 | .045 | .055 | .050 [ .065 | .050 | .065
C .008 | .012 | .008 | .012 | .008 | .012 | .008 | .012 | .008 | .012
D 1.240 [1.260 | 1.420 | 1.460 | 1.645 | 1.655 | 2.050 | 2.070 | 2.420 | 2.450
E 600 [ .620 | .600 [ .620 | .600 | .625 | .600 | .620 | .600 | .620
E1 530 | .550 | .530 | .550 |.530 | .550 | .530 | .550 | .530 | .560
e .090 [.110 | .090 | .110 ] .090 | 110 | .090 | .110 | .090 | .110
eA 610 .670 | .610 | .670 | .610 | .670 | .610 | .670 | .610 | .670
L 120 [ .150 [ 120 [ 150 [ 125 | 135 | .120 | 150 | .120 | 150
« 0’ 15° 0| 15° 0 15° 0 15° 0 15°
S .060_ | .080 | .055 | .080 | .070 | .080 | .070 | .085 | .060 | .075
Qi .060 | .080 | .060 | .080 |.065 | .075 | .060 | .080 | .060 | .080

4.3
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC

— |=—s

1.

PIN 1je|LHH EL

° l
{ i A
—ﬂr_BSEATING PLQE\ET

ﬂﬁﬁﬁﬁﬁﬁﬁﬁ NOTES:

2.
3.
4

ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWSE
SPECIFIED.

BSC — BASIC LEAD SPACING BETWEEN CENTERS.

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

T

hx45\

o N— ‘
R
iy

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

DWG # S016—1 S018—1 S020-2 S024-2
# OF LDS (N)| 16 (.300) | 18 (.300) 20 (.300”) | 24 (.300")
SYMBOL [ MIN | MAX | MIN [ MAX | MIN | MAX | MIN [ MAX
A .095 |.1043 | .095 [.1043 | .095 |.1043 | .095 [.1043

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

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

c .0091 {.0125 | .0091.0125 |.0091 [0125 | .0091(.0125

D 403 |.413 | .447 |.462 |.497 | .511 | .600 |.614

e .050 BSC .050 BSC .050 BSC .050 BSC
E 292 [.2992 | .292 |.2992 |.292 |.2992 | .292 |.2992

h .010 |.020 | .010|.020 | .010 |.020 | .010].020

H 400 |.419 | .400 | .419 | .400 |.419 | .400| .419

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

o o 8’ o | & 0 8" o | &

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

4.3 12



PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

—{ =S5

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ NOTES:

2.
3.
4

P'N1jeLHHHHHHHH

D

&

—{|—8

111

Al ]
SEATING PLANE

28 LEAD SMALL OUTLINE (GULL WING — JEDEC)

ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE

SPECIFIED.

BSC — BASIC LEAD SPACING BETWEEN CENTERS.

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

hx45\

A

m T

e

e
I

a

DWG # S028-2 S028-3
# OF LDS (N)| 28 (.300”) | 28 (.330”)
SYMBOL MIN | MAX | MIN | MAX
A .095 |.1043 | .110 | .120

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

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

D .700 | .712 | .718 |.728

e .050 BSC .050 BSC
E 292 |.2992 | .340 | .350
h .010 | .020 | .012 | .020

H 400 | .419 | .462 |.478

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

a o 8 0 8"

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

(S o N 2o W

i

4.3
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

— |<— S
nOo0nNnononon0nNn0—— [  NOTES:
0 1. ALL DIMENSIONS ARE IN INCHES,

pouooggrooooi—1

PIN 1 i I

D1
B (OPTIONAL)

_LA‘I A

:hx45'

UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN
CENTERS.
E1 E 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

I\ 20l

/ ]

} |

A—I |<—B1 .025 MIN |

20—32 LEAD SMALL OUTLINE (J—BEND, 300 MIL)
DWG # S020—1 S024—4 S024—8 S028-5 S032-2
# OF LDS (N) 20 24 24 28 32
SYMBOLS MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX
A 120 | 140 | 130 | 148 | 120 | 140 | 120 | 140 | 130 | .148
Al 078 | .095 | .082 | .095 | .078 | .091 | .0/78 | .095 | .082 | .095
B - — .026 | .032 — — - — .026 | .032
B1 014 | 020 [ .015 | .020 | .014 | .019 [ .014 | .020 | .016 | .020
[ .008 | .013 | .007 | .o11 | .0091| .0125| .008 | .013 | .008 | .013
D1 500 | 512 | 620 | 630 | .602 | .612 | .700 | .712 | .820 | .830
E 335 | .347 | .335 | .345 | .335 | .347 | .335 | .347 | .330 | .340
E1 292 | .300 | .295 | .305 | .292 | .299 | .292 | .300 | .295 | .305
E2 262 | 272 | 260 | .280 | .262 | .272 | .262 | .272 | .260 | .275
e .050 BSC .050 BSC .050 BSC .050 BSC .050 BSC

h .010 | .020 | .010 | .020 | .010 [ .016 | .012 [ .020 | .012 [ .020
S 023 | .035 | .032 | .043 | 032 | .043 | .023 | .035 | .032 | .043

4.3
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

NOTES:
D1 1. ALL DIMENSIONS ARE IN INCHES,
e PIN 1 UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING
o v O o O o O O o O o O o v O o O B BETWEEN CENTERS.

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

E1 E OF THE PKG.

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

N PLANE.

LISy N [ N [ N [ N N N N N N N

_&_‘II rB : L 2
I s
| ‘,H_m SEATING PL;E_]— | &[i— £ j

rc
T

28—32 LEAD SMALL OUTLINE (J—BEND, 400 MIL)

DWG # "S028—6 S032-3
# OF LDS (N) 28 32
SYMBOLS MIN | MAX | MIN | MAX
A 31 | 145 | 131 | 145
Al 045 | .055 | .045 | .055
A2 086 | .090 | .086 | .090
B 026 | .032 | .026 | .032
B 015 | .020 | .015 | .020
C .007 | .0125 | .007 | .0125
D1 720 | .730 | .820 | .830
E 435 | 445 | .435 | .445
El 395 | .405 | .395 | .405
E2 360 380 | .360 _.380
e .050 BSC 050 BSC
S 032 | 043 | .032 | .043
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PACKAGE DIAGRAM OUTLINES

TSOP

28 LEAD TSOP — TYPE I

3
J/

/—PIN 1 ID (BOTTOM AREA)

N

T NN000nnannnan

4 [Juuuud

5
va

R
N
0]
ke
>
[&]]

.

fd

e SR I

DWG # PZ28—1
NOTES: (UNLESS OTHERWISE SPECIFIED)
# OF LDS 28 1. ALL DIMENSIONS ARE IN MILLIMETERS.
SYMBOL | MIN | MAX 2. BOTH PKG LENGTH & WIDTH DO NOT INCLUDE MOLD
00 1120 FLASH.
A : : 3. FORMED LEAD SHALL BE PLANAR WITH RESPECT TO
A1 05 | .20 ONE ANOTHER WITHIN .004”.
4. MAX LEAD WIDTH WITH DAMBAR PROTRUSION: .30.
A2 91 |[1.02
A3 37 | .47
b 18 | .27
15 | .20
13.2 136
D1 1.7 |19
E 79 | 81
e .55 BASIC
a 0 5
L 3 7
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PACKAGE DIAGRAM OUTLINES

PLASTIC LEADED CHIP CARRIERS

20-84 LEAD PLCC (SQUARE)

c1 -

HEATSINK OPTIONAL ON J84-1

D
45° x 045 PIN 1
\ o I M
g B
[ il
[ i
O 0 g1
-+ 5
O 0
O il
O 1
N\
| R W R ) ]
—— 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.

ANOTHER WITHIN .004” AT THE SEATING PLANE.

FORMED LEADS SHALL BE PLANAR WITH RESPECT TO ONE

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 J28—1 J44—1 J52-1 J68—1 J84—1

# OF LDS 20 28 44 52 68 84

SYMBOL MIN | MAX| MIN | MAX] MIN | MAX| MIN | MAX] MIN | MAX] MIN | MAX
A .1651.1801.165|.180].165|.180}.165|.180[.165|.180}.165 | .180
Al .095/.1151.095}.115}.095].115}.095|.115 [.095].115].095 | .115
B .026].032].026|.032].026|.032].026|.032(.026].032|.026 | .032
b1 .0131.021].013].021].013|.021].013|.021].013|.021[.013 | .021
C .020|.040].020|.040].020|.040{.020|.040{.020/.040].020 | .040
C1 .008/.0121.008|.012].008|.0121.008|.012{.008|.012].008 | .012
D .385|.395].485|.495|.685|.695].785|.795].985|.995{1.185| 1.195
D1 .3501.356(.450|.456].650|.656].750|.756].950|.956]1.150| 1.156

D2/E2 .290|.330}.390|.430].590|.630}.690|.730(.890|.930}1.090] 1.130

D3/E3 .200 REF}.300 REF|.500 REF]}.600 REF|.800 REF| 1.000 REF
E .385|.395[.485|.495].685|.695}.785|.795[.985|.995]1.185| 1.195
E1 .550|.3561.450|.456].650{.656}.750|.756|.950{.956{1.150{1.156
€ .050 BSC}|.050 BSC|.050 BSC|.050 BSC|.050 BSC|.050 BSC

ND /NE S 7 11 13 17 21

SEATING PLANE

4.3

17



PACKAGE DIAGRAM OUTLINES

PLASTIC QUAD FLATPACKS

TQFP
D
D1
“
N
k= =
== =
—A— gé g —B—
E E1 — —|— =
= =
[w- ma]
(== -]
== e
HHHHHHHHHHHHHHHH
4 =
62
[ |
A A2 e winiataintataintataiaiaiaininisima ¥
bl —C—
Al \/93 “
~ - b

$[ddd ®[C [A-BOP ©)

NOTES:

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

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

3. D1 & E1 DO NOT INCLUDE MOLD PROTRUSION AND TO BE MEASURED
FROM THE BOTTOM OF THE PACKAGE. ALLOWABLE PROTRUSION TO
BE .254 PER SIDE.
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PACKAGE DIAGRAM OUTLINES

PLASTIC QUAD FLATPACKS (Continued)

80 LEAD TQFP

DWG # | PN 80-1
SYMBOL | MIN ~ MAX
A - 1.60
Al .05 15
A2 1.35 | 1.45
D 15.75 |16.25
D1 13.95 | 14.05
E 15.75 [16.25
£l 13.95 | 14.05
L 45 .70
N 80
.65 BSC
.25 .35
cce - 10
ddd - A3
R .08 .20
R1 .08 -
8 1) T
61 2 10°
62 Lk 13
83 1" 13
c .09 .16

4.3
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16K SRAM PRODUCTS

IDT traces its heritage back to the first fast CMOS 2K x 8
SRAM in the industry, which was introduced at 70ns more
than 10 years ago. Today, IDT's 16K family still includes many
of the SRAM configurations offered during the early days of
the company, now available at much higher speeds. After
having been through numerous die shrinks and improve-
ments, the 16K family is a testimonial to the long term
commitments that IDT typically makes to supportits customers.

The 16K family is based exclusively on CMOS technology,
and is now available in speeds as fast as 12ns for commercial
applications and 15ns for military applications. It is offered in
a wide variety of speeds and packages, and all parts have a
low power version. These low power versions offer industry-
leading standby power characteristics, as well as a 2V data
retention mode, which makes them ideal for portable battery-
operated equipment.

Part Speeds
Size Organization Features Process Number Power Commercial Military
16K 16K x 1 CMOs 6167 SA/LA 15,20,25,35 15,20,25,35,45,55,
70,85,100
4K x 4 CMOSs 6168 SA/LA 15,20,25,35 15,20,25,35,45,55,
70,85,100
4K x 4 Sep /O CMOs 71681 SA/LA 15,20,25,35,45 15,20,25,35,45,55,
: 70,85,100
4K x 4 Sep I/O CMOS 71682 SA/LA 15,20,25,35,45 | 12,15,20,25,35,45,
55,70,85,100
2K x 8 CMOSs 6116 SA/LA 15,20,25,35,45 20,25,35,45,55,70,90
120,150
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Integrated Device Technology, Inc.

CMOS STATIC RAM
16K (16K x 1-BIT)

IDT6167SA
IDT6167LA

FEATURES:

- High-speed (equal access and cycle time)

— Military: 15/20/25/35/45/55/70/85/100ns (max.)

— Commercial: 15/20/25/35ns (max.)

Low power consumption

Battery backup operation — 2V data retention voltage

(IDT6167LA only)

Available in 20-pin CERDIP and Plastic DIP, 20-pin

CERPACK, 20-pin SOJ and 20-pin leadless chip carrier

» Produced with advanced CMOS high-performance
technology

» CMOS process virtually eliminates alpha particle soft-

error rates

Separate data input and output

Military product compliant to MIL-STD-883, Class B

.

.

.

.

DESCRIPTION:

The IDT6167 is a 16,384-bit high-speed static RAM orga-
nized as 16K x 1. The part is fabricated using IDT's high-
performance, high reliability CMOS technology.

Access times as fast as 15ns are available. The circuit also
offers a reduced power standby mode. When CS goes HIGH,
the circuit will automatically go to, and remain in, a standby
mode as long as CS remains HIGH. This capability provides
significant system-level power and cooling savings. The low-
power (LA) version also offers a battery backup data retention
capability where the circuit typically consumes only 1uW
operating off a 2V battery.

All inputs and the output of the IDT6167 are TTL-compat-
ible and operate from a single 5V supply, thus simplifying
system designs.

The IDT6167 is packaged in a space-saving 20-pin, 300 mit
Plastic DIP or CERDIP, Plastic 20-pin SOJ, 20-pin CERPACK
and 20-pin leadless chip carrier, providing high board-level
packing densities.

Military grade product is manufactured in compliance with
the latest revision of MIL-STD-883, Class B, making it ideally
suited to military temperature applications demanding the
highest level of performance and reliability.

FUNCTIONAL BLOCK DIAGRAM
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IDT6167SA/LA
CMOS STATIC RAM 16K (16K x 1-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

TRUTH TABLE ("

U/ Mode Cs | WE Output Power
Ao 1 20 []Vee Standb! H X High-Z Standb
an igh- an
At [ 2 19 [JA13 y g y
Read L H DATAouT Active
A2 []3 P20-1 18 [JA2
20-1, Write L L High-Z Active
As [] 4 ~ 17 [JAn
D20-1, NOTE:
H 2981 tbl 02
A« s E20-1, 16 [JA10 1. H=VmH, L=V X =Don' Care.
As s & 15 [JAs
As 7 S020-1 14 [ As
Dout [] 8 13 [ar INDEX o o
WE [ o 12 []Dinv 2 S X
GND [ 10 11 [cs -
2981 drw 02 Ll—‘ 2019 |
18 [ ] A
DIP/SOIC/CERPACK/SOJ 17 [ A
TOP VIEW .
L2014 16 [] Ato
PIN DESCRIPTIONS 5 [ s
Ao-A13 Address Inputs 14 [ As
CS Chip Select 1w [ A7
WE Write Enable 011 12
mrorr
Vce Power I A
W Q gy =
DIN DATAIN = % IQ [a) 2981 drw 03
Dout DATAouT
GND Ground Lec
TOP VIEW
2981 tbl 01
RECOMMENDED DC OPERATING
CONDITIONS ]
Symbol Parameter Min. | Typ. | Max. |[Unit] ABSOLUTE MAXIMUM RATINGS("
Vce Supply Voltage 45 5.0 55 | V Symbol Rating Com’l. Mil. Unit
GND Supply Voltage 0 o] 0 \ VTERM | Terminal Voltage |~0.5t0 +7.0f -0.5t0 +7.0 V
} — with Respect
VIH Input High Voltage 2.2 6.0 \Y% 1o GND
ViL Input Low Voltage 050 — | o8 | vV -
TA Operating Oto+70 | -65t0 +125( °C
NOTE: 2981 tbl 05 Temperature
1. Vi (min.) = 3.0V for pulse width less than 20ns, once per cycle.
) TslAS Temperature ~55to0 +125| —651t0 +135| °C
RECOMMENDED OPERATING Under Bias
TEMPERATURE AND SUPPLY VOLTAGE Tsta | Storage ~5510 +125| —651t0 +150| °C
Grade Temperature GND Vce Temperature
Military _55°C 1o +125°C ov 5V +10% PT Power Dissipation 1.0 1.0 w
Commercial 0°C to +70°C ov 5V +10% lout | DC Output 50 50 mA
Current
2981 tbl 06
NOTE: 2981 tbl 03
CAPACITANCE (TA = +25°C, f = 1.0MHz) 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
Symbol P ter Conditi M Unit RATINGS may cause permanent damage to the device. This is a stress
ymbo arameter onditions ax.| uni rating only and functional operation of the device at these or any other
CIN Input Capacitance VIN = 0V 7 pF conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
Cout Output Capacitance VouT = 0V 7 pF conditions for extended periods may affect reliability.
NOTE: 2981 tbl 04

1. This parameter is determined by device characterization, but is not
production tested.
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IDT6167SA/LA
CMOS STATIC RAM 16K (16K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS("
(Vee = 5.0V +£10%, Vic = 0.2V, VHCc = Vce - 0.2V)

6167SA/LA15 | 6167SA/LA20 | 6167SA/LA25

Symbol Parameter Power| Com’l.| Mil. | Com’l.| Mil. [Com’l.[ Mil. | Unit

lcct Operating Power Supply Current SA 90 90 90 90 90 90 mA
CS < Vi, Outputs Open,
vee = Max,, f =0 LA | 55 60 55 60 55 | e0

lcce Dynamic Operating Current SA 120 130 100 110 100 100 | mA
CS < Vi, Outputs Open,
vee = Max., f = fwax® LA | 100 | 110 | 80 85 70 75

IsB Standby Power Supply Current SA 50 50 35 35 35 35 mA
(TTL Level)
CS 2 ViH, Outputs Open, LA 35 35 30 30 25 25
Vece = Max., f = fmax®

IsB1 Full Standby Power Supply Current SA 5 10 5 10 5 10 mA
(CMOS Level)
CS 2 VHc, Vee = Max. LA 0.9 2 0.05 2 0.05 0.9
VIN = VHG or VIN < Vi, f = 0%)

DC ELECTRICAL CHARACTERISTICS!" (CONTINUED)
(Vee = 5.0V + 10%, Vic = 0.2V, VHc = Vcec - 0.2V)

6167SA/LA35 |6167SA/LA452|6167SA/LA55?| 6167SA/LA70?)
Symbol Parameter Power | Com’l.| Mil. | Com’l| Mil. | Com’l.| Mil. | Com’l| Mil. | Unit
lcc1 | Operating Power Supply Current SA 90 90 —_ 90 —_ 90 — 90 mA
CS < Vi, Outputs Open,
Vee = Max., f = 0®) LA 55 60 — 60 — 60 — 60
Icc2 | Dynamic Operating Current SA 100 100 _ 100 —_ 100 —_— 100 | mA
CS < ViL, Outputs Open,
Vce = Max., f = fmax® LA 65 70 — 65 — 60 — 60
IsB Standby Power Supply Current SA 35 35 — 35 —_ 35 —_ 35 mA
(TTL Level)
CS2ViH, Outputs Ogen, LA 20 20 — 20 —_ 20 — 15
Vce = Max., f = fmax®
IsB1 Full Standby Power Supply Current SA 5 10 — 10 —_ 10 — 10 mA
(CMOS Level)
CS 2 VHc, Vee = Max. LA 0.05 0.9 —_ 0.9 —_ 0.9 — 0.9
VIN = VHC or VIN< VLc, f = 0©)
NOTES: 2980 tbl 07

1. All values are maximum guaranteed values.
2. -55°C to +125°C temperature range only. Also available; 85ns and 100ns Military devices.
3. fmax = 1/trc, only address inputs cycling at fuax. f = 0 means no Address inputs change.
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IDT6167SA/LA
CMOS STATIC RAM 16K (16K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS
Vce =5.0V+£10%

IDT6167SA IDT6167LA
Symbol Parameter Test Condition Min. Max. Min. Max. Unit
1] Input Leakage Current Vee = Max., MiL — 10 — 5 unA
VIN = GND to Vcc COM'L — 5 — 2
|[¥e]] Output Leakage Current | Vce = Max., CS= ViH, MIL — 10 — 5 pA
Vout = GND to Vce COoM'L — 5 — 2
\e} Output Low Voltage loL = 8mA, Vce = Min. - 04 — 04 \
VoH Output High Voltage |IOH = —4mA, Vce = Min. 2.4 — 2.4 —_ \
DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
(LA Version Only) VLc = 0.2V, VHC = Vcc — 0.2V
Typ. Max.
Vcc @ Vcc @
Symbol Parameter Test Condition Min. 2.0v 3.0V 2.0V 3.0V Unit
VDR Vce for Data Retention — 2.0 — —_ — — \
lccor Data Retention Current MIL. — 0.5 1.0 200 300 HA
COM'L. — 0.5 1.0 20 30
tCDR Chip Deselect to Data CS2 VHe 0 e — — — ns
Retention Time VIN = VHc or £ VLe
R Operation Recovery Time trc@ —_ — —_ — ns
||LI|(3) Input Leakage Current — — — — 2 2 1A
NOTES: 2981 tbl 09
1. Ta=+25°C.
2. trc = Read Cycle Time.
3. This parameter is guaranteed by device characterization, but is not production tested.
LOW Vcc DATA RETENTION WAVEFORM
DATA
[ RETENTION —"]
MODE
vee 45v 3 [ 45V
§ VDR 2V 7
1CDR |t > - »| tR
— 7 VDR S
Cs 7 //////7_VIH \ ° /VIH 3‘\\\\\\\
2981 drw 04
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IDT6167SA/LA

CMOS STATIC RAM 16K (16K x 1-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

AC Test Load See Figures 1 and 2

2979 tbl 09
5V
480Q
DATAouT
255Q 30pF*

2981 drw 05

Figure 1. AC Test Load

*Includes scope and jig.

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V +10%, All Temperature Ranges)

DATAout

2550

5V

/77 2981 drw 06

4800

—_— 5pF

Figure 2. AC Test Load
(for tcLz, tchHz, twHz and tow)

6167SA15 | 6167SA20/25 | 6167SA35/45()|61675A55()/70)

6167LA15 | 6167LA20/25 | 6167LA35/45("|6167LAS5("/70("
Symbol Parameter Min. [Max. | Min.|Max.| Min. | Max. | Min. | Max. | unit
Read Cycle
tRC Read Cycle Time 15 — 20/25( — |35/45| — 55/70 — ns
tAA Address Access Time _— 15 — |20/25| — |35/45 — 55/70 | ns
tacs Chip Select Access Time — 15 — |20/26] — |35/45 — 55/70 | ns
torz® Chip Deselect to Output in Low-Z 3 — 55 | — 5/5 — 5/5 — ns
tcHz® | Chip Select to Output in High-Z — | 10 — |1o110| — {1530 — | 40/40| ns
toH Output Hold from Address Change 1 8 —_ 55 | — 5/5 — 5/5 — ns
tpu® Chip Select to Power-Up Time 0 — oo | — [ oo | — 0/0 — | ns
trp® | Chip Deselect to Power-Down Time — | 15 — o025 — |3545| — | 5570 | ns
Write Cycle
twe Write Cycle Time 15 — | 20/20| — |30/45| — 55/70| — ns
tcw Chip Select to End-of-Write 15 — 15/20| — |30/40| — | 45/55( — ns
taw Address Valid to End-of-Write 15 — | 15/20| — |30/40| — | 45/55( — ns
tAs Address Set-up Time 0 — 00 | — 0/0 — 0/0 — ns
twp Write Pulse Width 13 — 15201 — |30/30f — 35/40 — ns
tWR Write Recovery Time — 00 | — 0/0 — 0/0 — ns
tow Data Valid to End-of-Write 10 — 121151 — |17/20) — 25/30 — ns
tDH Data Hold Time — 00 | — 0/0 — 0/0 — ns
twHz® | Write Enable to Output in High-Z — 7 — | &8 | — |1530| — | 40/40| ns
tow® | Output Active from End-of-Write 0 — | oo | — o0 | — oo | — | ns
NOTES: 2981 tbl 11
1. —55°C to +125°C temperature range only. Also available: 85ns and 100ns Military devices.
2. This parameter is guaranteed with AC Load (Figure 2) by device characterization, but is not production tested.
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IDT6167SA/LA
CMOS STATIC RAM 16K (16K x 1-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1(1:2)

<

tRC

ADDRESS X

tAA

toH

DATAoUT PREVIOUS DATAouT VALID

DATAouT VALID

TIMING WAVEFORM OF READ CYCLE NO. 2(1:3)

tRC

2981 drw 07

[ \

tacs

tcLz

DATAOUT HIGH IMPEDANCE

| — tPU

Icc

tcHz @

HIGH
IMPEDANCE

DATAouT| VALID )

|t—1tPD

Vcec SUPPLY
CURRENT
IsB

NOTES:

1. WE s HIGH for Read cycle.

2. Device is continuously selected, CSis LOW.

3. Address valid prior to or coincedent with CS transition LOW.
4. Transition is measured £200mV from steady state.

2981 drw 08
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IDT6167SA/LA
CMOS STATIC RAM 16K (16K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING)("-2 4

-~ twe

ADDRESS ){

tAaw
@) —’-l tCHZ(s) -
la— tAS twp a— WR —p]
|e— twiz® ] (5
tow >
6,
DATAouT —( PREVIOUS DATAOUTVALID \[}QE([\)O‘(J% -
iDw tDH
DATAN DATAINVALID
2981 drw 09

TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING)*:2 4

- twe >

e !

taw

= [

| 1S | tow wr G|
SN LT
| —— DWW tDH >
DATAN DATAIN VALID )
2081 drw 10

NOTES:
1. WE or CS must be inactive during all address transitions.
2. A write occurs during the overlap of a LOW CS and a LOW WE.
3. twn is measured from the earlier of CS or WE going HIGH to the end of the write cycle.
4. If the CSlow transition occurs simultaneously with or after the WE LOW transition, the outputs remain in the high-impedance state.
5. Transition is measured +200mV from steady state.
6. During this period, the I/O pins are in the output state and the input signals must not be applied.
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IDT6167SA/LA
CMOS STATIC RAM 16K (16K x 1-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION
IDT 6167 XX XXX XX 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 300MIL Plastic DIP (P20-1)
D 300MIL CERDIP (D20-1)
L 300MIL Leadless Chip Carrier (L20-1)
E 300MIL CERPACK (E20-1)
Y 300MIL SOJ (S020-1)
15
20
25
35
45 Military Only Speed in nanoseconds
55 Military Only
70 Military Only
85 Military Only
100 Military Only

| SA Standard Power

| LA Low Power 2981 drw 11
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Integrated Device Technology, Inc.

CMOS STATIC RAM
16K (4K x 4-BIT)

IDT6168SA
IDT6168LA

FEATURES:

« High-speed (equal access and cycle time)

— Military: 15/20/25/35/45/55/70/85/100ns (max.)

— Commercial: 15/20/25/35ns (max.)

Low power consumption

Battery backup operation—2V data retention voltage

(IDT6168LA only)

Available in high-density 20-pin ceramic or plastic DIP, 20-

pin SOIC, 20-pin CERPACK and 20-pin leadless chip carrier

» Produced with advanced CMOS high-performance
technology

+ CMOS process virtually eliminates alpha particle soft-error

rates

Bidirectional data input and output

Military product compliant to MIL-STD-883, Class B

.

DESCRIPTION:

The IDT6168 is a 16,384-bit high-speed static RAM orga-
nized as 4K x 4. ltis fabricated using IDT’s high-performance,
high-reliability CMOS technology. This state-of-the-art tech-
nology, combined with innovative circuit design techniques,

provides a cost-effective approach for high-speed memory
applications.

Access times as fast 15ns are available. The circuit also
offers a reduced power standby mode. When CS goes HIGH,
the circuit will automatically go to, and remain in, a standby
mode as long as CS remains HIGH. This capability provides
significant system-level power and cooling savings. The low-
power (LA) version also offers a battery backup data retention
capability where the circuit typically consumes only 1uW
operating off a 2V battery. All inputs and outputs of the
IDT6168 are TTL-compatible and operate from a single 5V
supply.

The IDT6168 is packaged in either a space saving 20-pin,
300-mil ceramic or plastic DIP, 20-pin CERPACK, 20-pin
SOIC, or 20-pin leadless chip carrier, providing high board-
level packing densities.

Military grade product is manufactured in compliance with
the latest revision of MIL-STD-883, Class B, making it ideally
suited to military temperature applications demanding the
highest level of performance and reliability.

FUNCTIONAL BLOCK DIAGRAM

po —J>——
|—— Vce
. l«—  GND
[ ]
. ADDRESS
16,384-BIT
. DECODER MEMORY ARRAY
[ ]
A1 —D_—
D S—
° ° L] t
/00
1/O CONTROL
1o I?—
1 INPUT
{ DATA <3
102 j— CONTROL T
. e
/03 I ?_ .
<

S — T )—

WE— —'—°D 3090 drw 01
The IDT logo is a registered trademark of Integrated Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGE MAY 1994

©1994 Integrated Device Technology, Inc.

DSC-1121/4
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IDT6168SA/LA

CMOS STATIC RAM 16K (4K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS TRUTH TABLE®M
Al ~ 20 [ Voo Mode cs WE Output Power
A2 19 [ A1 Standby H X High-Z Standby
A2l 18 [ Ao Read L H Dout Active
P20-1, Write L L DIN Active
A 4 17
°4 D20-1, ; 1A NOTE: 3090 11 03
As] s S020-2, 6 [1As 1. H=VH, L= Vi X = Don't Care
AsCle  &E201 15 [0
As 7 14 M voe
A7 s 13 [ o1
cs[] e 12
csh -] 100 ABSOLUTE MAXIMUM RATINGS
GND [] 10 11 1WE
3090 drw 02 Symbol Rating Com’l. Mil. Unit
VTERM | Terminal Voltage [-0.5t0 +7.0| -05t0+7.0| V
DIP/SOIC/SOJ/CERPACK with Respect
TOP VIEW to GND
o TA Operating 0to +70 5510 +125 | °C
INDEX z g9 &‘: Temperature
[ [ TBlAs Temperature |-55t0 +125| —65t0 +135 | °C
2 20 19 i Under Bias
A2 18 L] A0 Tsta Storage  |-5510 +125| —6510+150 | °C
As L] 17 L] Ao Temperature
A+ s L20-1 16 E: As PT Power Dissipation 1.0 1.0 W
As Ll 15 LV0s lout DC Output 50 50 mA
As [17 14 L] 102 Current
A7 12 Lo NOTE: 3090 bl 04
(] 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
D O W o 3090 drw 03 RATINGS may cause permanent damage to the device. This is a stress
o =z Ig 9 rating only and functional operation of the device at these or any other
o 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.
Lcc
TOP VIEW
PIN DESCRIPTIONS
~ e RECOMMENDED DC OPERATING
ame escription NDITIONS
Ao-A11 Address Inputs co 0 - -
TS Chip Select Symbol Parameter Min. | Typ.| Max. | Unit
WE Write Enable Vce Supply Voltage 4.5 5.0 5.5 \
GND Supply Voltage 0 0 0 \'
Vo3 Data Input/Output Vih | Input High Voltage | 22 | — | 60 | V
Vee Power ViL Input Low Voltage -0.5M| — 0.8 \
GND Ground NOTE: 3090 b1 05
3090tl01 4 vy (min.) = -3.0V for pulse width less than 20ns, once per cycle.
CAPACITANCE (Ta = +25°C, F = 1.0MHz)
. RECOMMENDED OPERATING
Symbol | Parameter(! Conditions | Max. | Unit TEMPERATURE AND SUPPLY VOLTAGE
CIN Input Capacitance VIN = 0V 7 pF
Cvo | VO Capacitance Vour=0V | 7 oF Grade Temperature GND vee
OTE: 5090 01 02 Military -55°C to +125°C oV 5V +10%
1. This parameter is determined by device characterization, but is not |Commercial 0°C to +70°C ov 5V + 10%
production tested. 3090 tb1 06
52 2



IDT6168SA/LA
CMOS STATIC RAM 16K (4K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS("
(Ve = 5.0V £ 10%, VLC = 0.2V, VHC = Vcc - 0.2V)

6168SA15 6168SA20
6168LA20
Symbol Parameter Power | Com’l.| Mil. |Com’l.| Mil. | Unit
Icct Operating Power Supply Current SA 110 | 120 90 100 | mA
CS < Vit, Outputs Open,
Vce = Max., f = 00) LA — — 70 80
lccz Dynamic Operating Current SA 145 | 165 120 120 | mA
CS < Vi, Outputs Open,
Vce = Max., f = fuax® LA — — 100 | 110
IsB Standby Power Supply Current SA 55 60 45 45 mA
(TTL Level) §
CS2VH, Vce = Max., LA — = 30 35
Outputs Open, f = fMAX®)
IsB1 Full Standby Power Supply Current SA 20 20 20 20 mA
(CMOS Level)
CS=2 VHc, Vce = Max., LA — — 0.5 5
VIN= VHC or VIN € VL, f = 0©)

3090 tbl 07

DC ELECTRICAL CHARACTERISTICS (CONTINUED)™
(Vee = 5.0V +10%, VLc = 0.2V, VHC = Vce - 0.2V)

6168SA25 6168SA35 6168SA45/55 | 6168SA70()
6168LA25 6168LA35 6168LA45/55 | 6168LA70?
Symbol Parameter Power [Com’l.| Mil. [Com’l. | Mil. [Com’l.] Mil. |Com’l.[ Mil Unit
Icct Operating Power Supply Current SA 90 100 90 100 — 100 — 100 mA
CS < ViL, Outputs Open,
Vce = Max., f = 0@ LA 70 80 70 80 — 80 — 80
lcca Dynamic Operating Current SA 110 120 | 100 110 —_ 110 _ 110 mA
CS < Vi, Outputs Open,
Vce = Max., f = fmax® LA 90 100 | 80 90 — 80 — 80
IsB Standby Power Supply Current SA 35 45 30 35 — 35 — 35 mA
(TTL Level)
CS =V, Vce = Max., LA 25 30 20 25 — 25/20 — 20
Outputs Open, f = fmax®)
IsB1 Full Standby Power Supply Current SA 3 10 3 10 — 10 —_ 10 mA
(CMOS Level)
CS 2 VHg, Vee = Max., LA 0.5 0.3 0.5 0.3 — 0.3 — 0.3
VIN> VHc or VIN < Vi, f = 0¥
NOTES: ' 3090 tbl 08

1. All values are maximum guaranteed values.
2. Also available 85 and 100ns military devices.
3. fmax = 1/trc, only address inputs are cycling at fMax. f = 0 means no address inputs are changing.

DC ELECTRICAL CHARACTERISTICS vcc=5.0V £ 10%

IDT6168SA IDT6168LA
Symbol Parameter Test Condition Min. Max. Min. Max. Unit
1] Input Leakage Current | Vcc = Max., MIL — 10 — 5 uA
VIN = GND to Vcc COM'L — 2 — 2
|| Output Leakage Current | Vcc = Max., TS = ViH, MIL — 10 — 5 7y
Vout = GND to Vcc COM'L — 2 — 2
VoL Output LOW Voltage loL = 10mA, Vce = Min. — 0.5 —_ 0.5 \
loL = 8mA, Vce = Min. — 04 —_ 0.4
VoH Output HIGH Voltage loL = -4mA, Vce = Min. 2.4 — 2.4 — \'

3090 tbl 09
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IDT6168SA/LA
CMOS STATIC RAM 16K (4K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DATA RETENTION CHARACTERISTICS (LA Version Only)

VLC = 0.2V, VHC = Vecc - 0.2V

IDT6168LA
Symbol Parameter Test Condition Min. Typ.™" Max. Unit
VDR Vcc for Data Retention 2.0 — — \
lccor Data Retention Current _ MIL. — 0.5@ 100@ pA
CS2VHc — 1.00) 1500
VIN 2 VHC COM'L. — 0.5@ 20 pA
or<Vic — 1.00 300
tcDR®) Chip Deselect to Data o] — — ns
Retention Time
tRE) Operation Recovery Time tRc® — — ns
NOTES: 3090 tbl 10
1. Ta=+25°C.
2. atVcc =2V
3. atVcc =3V
4. trc = Read Cycle Time.
5. This parameter is guaranteed by device characterization, but is not production tested.
LOW Vcc DATA RETENTION WAVEFORM
DATA
RETENTION —
MODE
Vce N /
4.5V N 7 4.5V
tCDR - > VDR> 2V - -1
S 999% 2 AZE NNNNNN\\N
& VoR N
3090 drw 04
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
AC Test Load See Figures 1 and 2
3090 tbl 11
5V 5V
480€ 4800
DATAouT DATAouT g _]_
2550 — 30pF* 2550 —— S5pF*
]
/ ; 7 3090 drw 05 /77 3090 drw 06

Figure 1. AC Test Load

Figure 2. AC Test Load
(for tchz, tcLz, twhz and tow)

*Includes scope and jig capacitances
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IDT6168SA/LA
CMOS STATIC RAM 16K (4K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%, All Temperature Ranges)

6168SA15 | 6168SA20/25
6168LA20/25
Symbol Parameter Min. I Max. | Min. | Max.{ Unit
Read Cycle
tRC Read Cycle Time 15 — | 20/25f — ns
tAA Address Access Time — 15 — | 20/25] ns
tACS Chip Select Access Time —_ 15 — | 20/25| ns
tcLz® Chip Select to Output in Low-Z 3 — 5 —_ ns
tcHz@ Chip Deselect to Output in High-Z — 8 — 10 ns
tOH Output Hold from Address Change 3 — 3 — ns
tPu®@ Chip Select to Power-Up Time o] — 0 —_ ns
tPD® Chip Deselect to Power-Down Time — 15 — | 20/25| ns
3090 drw 12
AC ELECTRICAL CHARACTERISTICS (CONTINUED) (Vcc = 5.0V + 10%, All Temperature Ranges)
6168SA35 6168SA45( 6168SA55(") | 6168SA70(
6168LA35 6168LA45 6168LA55( 6168LA70
Symbol Parameter : Min. I Max. | Min. [ Max.| Min. | Max. | Min. l Max. | Unit
Read Cycle
tRC Read Cycle Time 35 _ 45 — 55 — 70 — ns
tAA Address Access Time — 35 —_ 45 — 55 — 70 ns
tACs Chip Select Access Time — 35 — 45 — 55 — 70 ns
tcLz@ Chip Select to Output in Low-Z 5 — 5 — 5 — 5 — ns
tcHz®@) Chip Deselect to Output in High-Z — 15 — 25 — 25 — 30 ns
toH Output Hold from Address Change 3 — 3 —_ 3 — 3 — ns
tpu®@ Chip Select to Power-Up Time o] — 0 — 0 — 0 — ns
tPD®@ Chip Deselect to Power-Down Time — 35 —_ 40 — 50 — 60 ns
NOTES: 3090 tbl 13
1. —55°C to +125°C temperature range only. Also available 85ns and 100ns devices.
2. This parameter is guaranteed with AC Test load (Figure 2) by device characterization, but is not production tested.
TIMING WAVEFORM OF READ CYCLE NO. 1(-2
tRC |
ADDRESS )(
tAA |
- toH —
DATAouT PREVIOUS DATA VALID DATA VALID
3090 drw 07
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IDT6168SA/LA
CMOS STATIC RAM 16K (4K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 2(1:3

TS 3_

tRC

/

- tacs | @

- 1CHZ
ICLZ(4)
DATAoUT HIGH IMPEDANCE DATAGUT VALID
HIGH IMPEDANCE
tPU
e+ {PD
Voo suppLy ' /
CURRENT 7
IsB
NOTES: 3090 drw 08

WL =

. WE is HIGH for Read cycle.

. CSis LOW for Read cycle.

. Device is continuously selected, CS is LOW.

. Address valid prior to or coincident with TS transition LOW.
. Transition is measured +200mV from steady state.

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%, All Temperature Ranges)

6168SA20/25
6168SA15 | 6168LA20/25
Symbol | Parameter Min. | Max.| Min. [ Max.| Unit
Write Cycle
twe Write Cycle Time 15 — 20 — ns
tcW Chip Select to End-of-Write 15 — 20 — ns
tAW Address Valid to End-of-Write 15 — 20 — ns
tAS Address Set-up Time 0 — 0 — ns
twp Write Pulse Width 15 — 20 — ns
tWR Write Recovery Time 0 — 0 — ns
tow Data Valid to End-of-Write 9 — 10 — ns
tDH Data Hold Time 0 — 0 — ns
twHZ®) Write Enable to Output in High-Z — 6 — 7 ns
tow® Output Active from End-of-Write 0 — 0 — ns
3090 tbl 14
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IDT6168SA/LA
CMOS STATIC RAM 16K (4K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (CONTINUED) (Vcc = 5.0V +10%, All Temperature Ranges)

6168SA35 | 6168SA45()| 6168SA55() | 6168SAT702
6168LA35 6168LA45? | 6168LA55? | 6168LA70?
Symbol Parameter Min. I Max. | Min. | Max.| Min. | Max. | Min. ] Max. | Unit
Write Cycle
twe Write Cycle Time 30 — 40 — 50 — 60 —_ ns
tcw Chip Select to End-of-Write 30 — 40 — 50 — 60 —_ ns
tAw Address Valid to End-of-Write 30 — 40 — 50 — 60 — ns
tAs Address Set-up Time 0 — 0 — 0 — 0 — ns
twp Write Pulse Width 30 - 40 — 50 — 60 — ns
tWR Write Recovery Time 0 — o] — 0 — 0 —_ ns
tow DataValid to End-of-Write 15 — 20 — 20 — 25 — ns
tDH Data Hold Time 0 — 3 — 3 — 3 — ns
twHz® Write Enable to Output in High-Z — 13 — 20 —- 25 — 30 ns
tow® Output Active from End-of-Write 0 — 0 — 0 — 0 — ns
NOTES: 3090 tbl 15
1. 0° to +70°C temperature range only.
2. -55°C to +125°C temperature range only. Also available 85ns and 100ns devices.
3. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.
TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)“’ 2,9)
|- twe >
ADDRESS >k ){
- tAW —-
Cs m y
le— 1 AS ! twp G —
WE *
twhz(®) ——] 6 —]tcns)
l——— tow ©) — ] tcHz
DATAoUT ————( PREVIOUS DATA VALID® DAL @
VALID
_ tow | tbH
DATAIN DATA VALID
3090 drw 09
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IDT6168SA/LA
CMOS STATIC RAM 16K (4K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)(">2 %

twe —

ooress ¥ X

Taw

(3)

la— tAS i tow tWR ]
R} Vg
tow - tDH e
DATAIN DATA VALID )

3090 drw 10

NOTES:

1. WE or CS must be HIGH during all address transitions.

2. A write occurs during the overlap of a LOW CS and a LOW WE.

3. twR is measured from the earlier of CS or WE going HIGH to the end of the write cycle.

4. During this period, the I/0 pins are in the output state and input signals should not be applied.
5

6

. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in the high impedance state.
. Transition is measured +200mV from steady state.

ORDERING INFORMATION

IDT 6168 XX XXX XX 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 300mil Plastic DIP (P20-1)

D 300mil Ceramic DIP (D20-1)

L Leadless Chip Carrier (L20-1)

SO 300mil Small Outline IC, Gull Wing (S020-2)
E 300mil CERPACK (E20-1)

45 Military Only Speed in nanoseconds
55 Military Only
70 Military Only
85 Military Only
100 Military Only

|sA Standard Power
|LA Low Power
3090 drw 11
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ted Device Technology, Inc.

CMOS STATIC RAMS IDT71681SA/LA
16K (4K x 4-BIT) IDT71682SA/LA
Separate Data Inputs and Outputs

FEATURES:

+ Separate data inputs and outputs

+ IDT71681SA/LA: outputs track inputs during write mode

» IDT71682SA/LA: high-impedance outputs during write

mode

High speed (equal access and cycle time)

— Military: 15/20/25/35/45/55/70/85/100ns (max.)

— Commercial: 15/20/25/35/45ns (max.)

+ Low power consumption

Battery backup operation—2V data retention (LA version

only)

High-density 24-pin 300-mil Ceramic or Plastic DIP, 24-

pin CERPACK, and 28-pin leadless chip carrier

+ Produced with advanced CMOS high-performance
technology

+ CMOS process virtually eliminates alpha particle soft-

error rates

Military product compliant to MIL-STD-883, Class B

.

.

.

.

DESCRIPTION:

The IDT71681/IDT71682 are 16,384-bit high-speed static
RAMs organized as 4K x 4. They are fabricated using IDT's
high-performance, high-reliability technology—CMOS. This
state-of-the-art technology, combined with innovative circuit
design techniques, provides a cost-effective approach for
high-speed memory applications.

Access times as fast as 15ns are available. These circuits
also offer a reduced power standby mode. When CS goes
HIGH, the circuit will automatically go to, and remain in, this
standby mode as long as CS remains HIGH. In the standby
mode, the devices consume less than 10uW, typically. This
capability provides significant system-level power and cooling
savings. The low-power (LA) versions also offer a battery
backup data retention capability where the circuit typically
consumes only 1uW operating off a 2V battery.

All inputs and outputs of the IDT71681/IDT71682 are TTL-
compatible and operate from a single 5V supply.

FUNCTIONAL BLOCK DIAGRAM

Ao —[t Voo
° 16,384-BIT GND
. ADDRESS Yies
: A= MEMORY ARRAY
e P
t [ ) [ ) [ ] t
D4 E —] /O CONTROL
- BRI
INPUT
1 DATA
D2 __:?_ CONTROL B_ Ya
o - L
= -
— IDT71682 ONLY
{DT71681 ONLY
CS | >
2984 drw 01
The IDT fogo is a regi: d of I d Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1994

©1994 Integrated Device Technology, Inc.

DSC-1018/3
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IDT71681SA/LA, IDT71682SA/LA

CMOS STATIC RAMS 16K (4K x 4-BIT) Separate Data Inputs and Outputs MILITARY AND COMMERCIAL TEMPERATURE RANGES
DESCRIPTION (Continued): PIN DESCRIPTIONS
The IDT71681/IDT71682 are packaged in either space- Name Description
saving 24-pm, 300-mil DIPs, CERPACKS, or 28-pin leadless A0 — A11 Address Inputs
chip carriers. — -
Military grade product is manufactured in compliance with | CS Chip Select
the latest revision of MIL-STD-883, Class B, making it ideally WE Write Enable
sglted to military temperature apph'cat_lc.)ns demanding the D1-Da DATAN
highest level of performance and reliability.
Y1-Ya DATAouT
vce Power
GND Ground
2984 tbl 01
PIN CONFIGURATIONS 3)
TRUTH TABLE!
Ao 1 ~ L hvee Mode cs WE Output Power
A1 5 2 23 1A Standby H X High-Z Standby
A2 s 22 [JA10 -
As 4 21 FAs Read L H DATAouT Active
AsCls P24, 20[As Write(? L L DATAIN Active
As [}6 D2§'1' 19 [1D4 Write® L L High-Z Active
As 7  pogq 18 D3
A7 |: 8 17 Y NOTES: 2984 tbl 02
1. For IDT71681 only.
D1 e 1 Y3 2. For IDT71682 only.
D2 [J10 15 Y2 3. H=VH, L=V, X=dontcare.
csn 14 OYr 1
GND [ 12 1 IWE ABSOLUTE MAXIMUM RATINGS!"
2984 drw 02
Symbol Rating Com’l. Mil. Unit
VTERM | Terminal Voltage |-0.5t0 +7.0] —-0.5t0 +7.0| V
with Respect
DIP/SOIC/SOJ/CERPACK to GND
TOP VIEW -
Ta Operating 0to+70 | -55t0+125| °C
Temperature
TslAS Temperature —55t0 +125| —651t0 +135| °C
Under Bias
O v o TsTG Storage —551t0 +125| —651t0 +150| °C
INDEX  28z29Z%z Temperature
TETLIR SR ) PT Power Dissipation 1.0 1.0 w
- 1 .
As [1s 25 [1 Ao louT DC Output 50 50 mA
As [le 24 [ As Current
NC :] 7 2 [Z D4 NOTE: 2984 tbl 03
NC :]3 L28-1 22 [; NC 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
As |lo 21 [INC RATINGS may cause permanent damage to the device. This is a stress
A7 [l 20 [] D3 rating only and functional operation of the device at these or any other
D1 [111 19 [[]1Y4 conditions above those indicated in the operational sections of this
) 12 13 14 15 16 17 18 specification is not implied. Exposure to absolute maximum rating
U ainisinisininsll)/ conditions for extended periods may affect reliability.
3'8 %Ig PP 2984 drw 03
o
CAPACITANCE (Ta = +25°C, f = 1.0MHz)
Lcc (1) o N
Symb P Ci it .
TOP VIEW ymbol arameter onditions | Max.| Unit
CIN Input Capacitance VIN = 0V 8 pF
Cout Output Capacitance Vout = 0V 8 pF
NOTE: 2984 tbl 04

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

5.3 2



IDT71681SA/LA, IDT71682SA/LA

CMOS STATIC RAMS 16K (4K x 4-BIT) Separate Data Inputs and Outputs MILITARY AND COMMERCIAL TEMPERATURE RANGES

RECOMMENDED DC OPERATING RECOMMENDED OPERATING

CONDITIONS TEMPERATURE AND SUPPLY VOLTAGE
Symbol Parameter Min. | Typ. | Max. | Unit Grade |Ambient Temperature | GND Vee
Vee Supply Voltage 45 |50 [ 55| V Military ~55°C to +125°C ov 5V +10%
GND Supply Voltage 0 0 o]V Commercial 0°C to +70°C ov 5V +10%
Vi Input High Voltage 2.2 — 6.0 Vv 2984 tbl 06
Vi Input Low Voltage |-05M"| — | 08 | Vv

NOTE: 2984 tbl 05

1. ViL (min.) = =3.0V for pulse width less than 20ns, once per cycle.

DATA RETENTION CHARACTERISTICS
(LA Version Only; VLc = 0.2V, VHC = Vcc - 0.2V)

IDT71681/2LA
Symbol Parameter Test Condition Min. Typ.(‘) Max. Unit
VDR Vcce for Data Retention 2.0 — — \
ICCDR Data Retention Current o MIL. — 0.5® 1001 pA
CS=2 VHe — 1.00) 150(%)
VIN = VHC COM'L. — 0.5 20 HA
or<Vic — 1.00) 300
tcor(® Chip Deselect to Data 0 — — ns
Retention Time
e Operation Recovery Time trc( — - ns
NOTES: 2984 tol 07
1. Ta=+25°C.
2. AtVcc =2V
3. AtVcc =3V
4. trc = Read Cycle Time.
5. This parameter is guaranteed by device characterization, but is not production tested.

LOW Vcc DATA RETENTION WAVEFORM

MODE
N 7

tCDR VDRZ= 2V -

= 77777777\ @G ANNNNNAN

2984 drw 04

DATA
«——  RETENTION ——&
veo 45V N 45V

DC ELECTRICAL CHARACTERISTICS
Vce =5.0V+£10%

IDT71681/2SA IDT71681/2LA
Symbol Parameter Test Condition Min. | Typ.| Max. | Min. | Typ. | Max. | Unit
I Input Leakage Current Vee = Max., MIL. — — 10 — —_ 5 HA
ViN = GND to Vcc COM'L.| — — 5 — — 2
[IlLo| Output Leakage Current| Vcc = Max., CS= ViH, MIL. — — 10 — — 5 uA
. VouT = GND to Vcc COML.| — — 5 — — 2
VoL Output Low Voltage loL = 10mA, Vce = Min. — 0.5 — — 0.5 \"
loL = 8mA, Vcc = Min. - —_ 0.4 — — 04
VoH Output High Voltage loH = —4mA, Vcc = Min. 24 — —_ 2.4 — — \"

2984 tbl 08
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IDT71681SA/LA, IDT71682SA/LA
CMOS STATIC RAMS 16K (4K x 4-BIT) Separate Data Inputs and Outputs MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS(')
(Vee = 5.0V + 10%, VLC = 0.2V, VHC = Vce - 0.2V)

71681x15 71681x20 71681x25
71682x15 71682x20 71682x25
Symbol Parameter Power |Com’l.| Mil. | Com’l.] Mil. | Com’l.] Mil. Unit
lcc1 | Operating Power SA 110 120 90 100 90 100 mA
Supply Current
CS < Vi, Outputs
Open, Vcc = Max., LA — — 70 80 70 80
=00
Icc2 | Dynamic Operating SA 145 165 120 120 110 120 mA
Current
CS < Vi, Outputs
Open,Vcc = Max., LA —_ _— 100 110 90 100
f = fmax®
IsB Standby Power SA 55 65 45 55 35 45 mA
SupplyCurrent
(TTL Level) CS = VIH,
Vce = Max., Outputs LA — — 30 35 25 30
Open, f = fmax®
IsB1 Full Standby Power SA 20 20 20 20 3 10 mA
Supply Current
(CMOS Level)
CS2 VHc, Vee = Max., LA — — 0.5 03 0.5 0.3
VIN 2 VHc or
VINSVLC, f=0®
DC ELECTRICAL CHARACTERISTICS (Continued)"®
(Vee = 5.0V £10%, VLc = 0.2V, VHC = Vcc - 0.2V
71681x35 71681x45 71681x55® 71681x70%@%
71682x35 71682x45 71682x55% 71682x70@4
Symbol Parameter Power |Com’l| Mil. [Com’l.| Mil. | Com’l Mil. | Com’l. Mil. | Unit
Icc1 | Operating Power SA 90 100 90 100 — 100 — 100 | mA
Supply Current
CS < Vi, Outputs Open, LA 70 80 70 80 _ 80 — 80
Vee = Max., f = 0%
lcce Dynamic Operating SA 100 110 100 110 —_ 110 —_— 110 mA
Current
CS < ViL, Outputs Open, LA 80 90 70 80 — 80 — 80
Vee = Max., f = fuax®
IsB Standby Power Supply SA 30 35 30 35 — 35 — 35 mA
Current (TTL Level)
CS=VH, Vce = Max., LA 20 25 20 25 — 20 —_— 20
Outputs Open, f = fmax®®
IsB1 Full Standby Power Supply SA 3 10 3 10 — 10 — 10 mA
Current (CMOS Level)
CS2VHc, Vee = Max,, LA 0.5 0.3 0.5 03 — 0.3 — 03
VIN > VHC or VIN< Vg, f = 0®)
NOTES: 2984 tbl 09

1. All values are maximum guaranteed values.

2. Also available 85 and 100ns military devices.

3. fmax = 1/tRC, only address inputs are cycling at fMAX. f = 0 means no address inputs are changing.
4. -55°C to +125°C temperature range only.

5. "x" in part numbers indicates power rating (SA or LA).

53 4



IDT71681SA/LA, IDT71682SA/LA
CMOS STATIC RAMS 16K (4K x 4-BIT) Separate Data Inputs and Outputs

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
AC Test Load See Figures 1 and 2
2984 thl 10
5V
4800
DATAouT
2550 30pF*

Figure 1. AC Test Load

2984 drw 05

5V

480Q
DATAouT

2550 5pF*

2984 drw 06

Figure 2. AC Test Load
(for tcLz, tcHz, twHz, and tow)

*Includes scope and jig capacitances

AC ELECTRICAL CHARACTERISTICS® (vcc=5.0V +10%, All Temperature Ranges)

71681x15 71681x20 71681x25
71682x15 71682x20 71682x25
Symbol Parameter Min. | Max. Min.—l Max.| Min. LMax. Unit
Read Cycle
tRC Read Cycle Time 15 — 20 — 25 —_ ns
tAA Address Access Time . 15 - 20 - 25 ns
tACs Chip Select Access Time — 15 — 20 — 25 | ns
toH Output Hold from Address Change 3 — 3 — 3 — | ns
toLz(® | Chip Select to Output in Low-Z 5 — 5 - 5 — | ns
tcHz(® | Chip Select to Output in High-Z — 7 —_ 9 — | 10| ns
tru® | Chip Select to Power Up Time 0 - 0 — 0 — | ns
tpp® | Chip Select to Power Down Time — {15 — 12| —} 25 | ns

AC ELECTRICAL CHARACTERISTICS® (Continued) (Vcc = 5.0V + 10%, All Temperature Ranges)

71681x35 | 71681x45 | 71681x55(V| 71681x70("
71682x35 | 71682x45 | 71682x55("| 71682x70("
Symbol Parameter Min. | Max.| Min.| Max.| Min. | Max.[ Min. I Max. | Unit
Read Cycle
tRC Read Cycle Time 35 — 45 — 55 — 70 —_ ns
tAA Address Access Time — 35 — 45 — 55 — 70 ns
tACs Chip Select Access Time — 35 — 45 — 55 — 70 ns
toH Output Hold from Address Change 3 — 3 — 3 — 3 — ns
tcLz® | Chip Select to Output in Low-Z 5 — 5 — 5 — 5 — | ns
tcHz® | Chip Select to Output in High-Z — | 15| —| 2| —| 25| —| 3 | ns
tru® | Chip Select to Power-Up Time 0 — 0 — 0 - 0 — | ns
trp(® | Chip Select to Power-Down Time — | 35| —| 40| —] 50| —| 60 | ns
NOTES: 2984 tbl 11

1. —55°C to +125°C temperature range only.
2. This parameter guaranteed with AC Load (Figure 2) by device characterization, but is not production tested.
3. "X"in part numbers indicates power rating (SA or LA).
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IDT71681SA/LA, IDT71682SA/LA

CMOS STATIC RAMS 16K (4K x 4-BIT) Separate Data Inputs and Outputs

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 112

[

trc®

ADDRESS *

toH

tAA

DATAouT PREVIOUS DATA VALID

TIMING WAVEFORM OF READ CYCLE NO. 23

DATA VALID

=T X

trc )

N

-

tAcs

——— 7 ———]

DATAouT

ltt—— tPU —

2984 drw 07

—

e tHZ (4)

DATA VALID

]<_IPD

Voo SUPPLY 1°°

CURRENT

IsB
NOTES:

. WE s HIGH for Read cycle. _

. Device is continuously selected, CSis LOW.

. Transition is measured +200mV from steady state.

s wOWN =

. Address valid prior to or coincident with CS transition LOW.

. All read cycle timings are referenced from the last valid address to the first transmitting address.

AC ELECTRICAL CHARACTERISTICS® (vce = 5.0V + 10%, All Temperature Ranges)

2984 drw 08

71681x15 71681x20 71681x25
71682x15 71682x20 71682x25
Symbol Parameter Min. | Max.| Min. J Max.| Min. | Max. | Unit
Write Cycle
twe Wirite Cycle Time 15 — 20 — 20 — ns
tcw Chip Select to End of Write 15 — 20 — 20 — ns
AW Address Valid to End of Write 15 — 20 — 20 — ns
tAS Address Set-up Time 0 —_ 0 — 0 — ns
wp Write Pulse Width 15 —_ 20 —_ 20 — ns
tWR Write Recovery Time 0 — 0 — 0 — ns
tow Data Valid to End of Write 9 —_ 10 —_ 10 — ns
tDH Data Hold Time 0 —_ 0 —_— 0 — ns
tv® | Data Valid to Output Valid — 15| — ]2 | — |25 ns
(71681 only)
twy® | Write Enable to Output Valid — |15 — 2| —]25] ns
(71681 only)
twhz® | Write Enable to Output in High-Z — 6 — 7 — 7 ns
(71682 only)
tow® | Output Active from End of Write 0 — 0 —_ 0 — | ns
(71682 only)
5.3 6




IDT71681SA/LA, IDT71682SA/LA

CMOS STATIC RAMS 16K (4K x 4-BIT) Separate Data Inputs and Outputs

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Continued) (Vcc = 5.0V + 10%, All Temperature Ranges)

71681x35 | 71681x45 | 71681x55("| 71681x70("
71682x35 | 71682x45 | 71682x55("| 71682x70("
Symbol Parameter Min. | Max.{ Min. | Max.| Min. rMax. Min. I Max. | Unit
Write Cycle
twe Write Cycle Time 30 — 40 — 50 — 60 —_ ns
tcw Chip Select to End of Write 25 — 35 —_ 50 — 60 — ns
tAw Address Valid to End of Write 25 — 35 — 50 —_— 60 — ns
tAs Address Set-up Time 0 — 0 —_ 0 — 0 — ns
twp Write Pulse Width 25 — 30 — 35 — 40 —_ ns
tWR Write Recovery Time 0 . 0 — 0 — 0 — ns
tDw Data Valid to End of Write 15 — 20 — 20 - 25 — ns
tDH Data Hold Time 3 —_ 3 — 3 — 3 — ns
iy Data Valid to Output Valid (71681 only) — |3 | — |3 -3B8] —|4] n
twy®@ | Write Enable to Output Valid (71681 only) — 3| — 3| —|3| — |4 n
twhz® | Write Enable to Output in High-Z (71682 only) — 13 — 20 — 25 — 30 ns
tow@ Output Active from End of Write (71682 only) 0 — 0 — 0 — 0 — ns
NOTES: 2984 tbl 12

1. -55°C to +125°C temperature range only.

2. This parameter guaranteed with AC Load (Figure 2) by device characterization, but is not production tested.

3. "x"in part numbers indicates power rating (SA or LA).

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED)""

®)

-+ twe >
ADDRESS Y X
= \\\ £/
tAw P | tWR ) -
twpP
WE B( 7£
tAs . row ton |
DATAN DATA VALID *
ty =i
-t twy >
DATAoUT? PREVIOUS DATA VALID ) I‘I‘I‘I‘I‘X‘I‘I‘) DATA VALID
le— twHZz (3)—:| - tow (23)
DATAouT® PREVIOUS DATA VALID /lb TG VPEDANGE DATA VALID

2984 drw 09
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IDT71681SA/LA, IDT71682SA/LA
CMOS STATIC RAMS 16K (4K x 4-BIT) Separate Data Inputs and Outputs MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED)("®

twe ©®
ADDRESS )k

l-— tAS tcw
s X +
-t taw -t tWR o)
LZNNNNNN 1/ /7
tow JtoH
DATAIN )( DATA VALID
l-— tCHZ
DATAouT DATA VALID
DATAouT®
HIGH IMPEDANCE 2084 drw 10
NOTES: _
1. WE or CS must be HIGH during all address transitions.
2. If the TS goes HIGH simultaneously with WE HIGH, the outputs remain in a high-impedance state.
3. Transition is measured +200mV from steady state.
4. For IDT71681 only.
5. For IDT71682 only. . .
6. A write occurs during the overlap of a LOW CS and a LOW WE.
7. twRis measured from the earlier of CS or WE going HIGH to the end of the write cycle.
8. All write cycle timings are referenced from the last valid address to the first transitioning address.
ORDERING INFORMATION
IDT  XXXXX XX XXX XX X
Device Power  Speed Package Process/
Type Temperature

Range
l Blank Commercial (0°C to +70°C)
B Military (-=55°C to +125°C)
Compliant to MIL-STD-883, Class B

P 300mil Plastic DIP (P24-1)
IB 300mil Ceramic DIP (D24—1)
E

Leadless Chip Carrier (L28-1)
300mil CERPACK (E24-1)

15

20

25

35

45 Speed in nanoseconds
55 Military Only

70 Military Only

85 Military Only
100 Military Only
|sA Standard Power
LA Low Power

|71681 4K x 4 SRAM) Outputs Follow Inputs
171682 4K x 4 SRAM) High Impedance Outputs

2984 drw 11
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Integrated Device Technology, Inc.

CMOS STATIC RAM
16K (2K x 8 BIT)

IDT6116SA
IDT6116LA

FEATURES:

High-speed access and chip select times

— Military: 20/25/35/45/55/70/90/120/150ns (max.)
— Commercial: 15/20/25/35/45ns (max.)

Low-power consumption

Battery backup operation

— 2V data retention voltage (LA version only)
Produced with advanced CMOS high-performance
technology

CMOS process virtually eliminates alpha particle
soft-error rates

Input and output directly TTL-compatible

Static operation: no clocks or refresh required
Available in standard 24-pin DIP, 24-pin Thin Dip and
Plastic DIP, 28- and 32-pin LCC, 24-pin SOIC, 24-lead
CERPACK and 24-pin SOJ

Military product compliant to MIL-STD-833, Class B

.

.

.

DESCRIPTION:

The IDT6116SA/LA is a 16,384-bit high-speed static RAM
organized as 2K x 8. It is fabricated using IDT's high-perfor-
mance, high-reliability CMOS technology.

Access times as fast as 15ns are available. The circuit also
offers a reduced power standby mode. When CS goes HIGH,
the circuit will automatically go to, and remain in, a standby
power mode, as long as CS remains HIGH. This capability
provides significant system level power and cooling savings.
The low-power (LA) version also offers a battery backup data
retention capability where the circuit typically consumes only
1uW to 4uW operating off a 2V battery.

All inputs and outputs of the IDT6116SA/LA are TTL-
compatible. Fully static asynchronous circuitry is used, requir-
ing no clocks or refreshing for operation.

The IDT6116SA/LA is packaged in 24-pin 600 and 300 mil
plastic or ceramic DIP, 28- and 32-pin leadless chip carriers,
24-lead CERPACK, and a 24-lead gull-wing SOIC, providing
high board-level packing densities.

Military grade productis manufactured in compliance to the
latest version of MIL-STD-883, Class B, making it ideally
suited to military temperature applications demanding the
highest level of performance and reliability.

FUNCTIONAL BLOCK DIAGRAM

Ao N
L ° le— VcC
® . 128 X 128
° ADDRESS MEMORY
. DECODER . ARRAY < GND
A1 ,\I > 7 y
Y
/0o —« .‘
b ° /O CONTROL
° L4 INPUT
. [] DATA (X
. ° CIRCUIT
(e} >~ i
s
OE CONTROL
WE CIRCUIT
3089 drw 01
The IDT logo is d trad k of I d Device Technology, Inc.

MILITARY AND COMMERCIAL TEMPERATURE RANGES

MAY 1994

1994 Integrated Device Technology, inc.

DSC-1120/-
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IDT6116SA/ILA

CMOS STATIC RAM 16K (2K x 8-BIT)

T~ w ——

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
"
INE=E! 24 Hvce
As E 2 23 g As
As .43 P42 22 | A
A4 paar 21t HWE
As g5 D242 20 HJ OE
A s D24-1 19 3 Arp
At g7 so242 18[TS
Ao e E24-1 17 1107
oo &9 & 16 [ 1/0s
/01 H10 S024-4 15 I /05
o2 4 1 14 [ 1/04
GND E 12 13 : |/OS 3089 drw 02
DIP/SOIC/CERPACK/SOJ
TOP VIEW
INDEX g
\/ 122 <= <<
B 4 3 2 |_| 28 2 2 1
A3[]5 ; 7 6 25[ | WE
A2 E:] 6 24[] OE
NClT]7 23[] Ao
NC Ej] 8 L28-1 22 [Zi NC
At [:] 9 21[] Ne
Ao[ 110 20[] Cs
oo [7] 11 19[] vor
12 13 14 15 16 17 18
mMmmrarmr
- NN o ¥ 0w ©
0O 0zZ0O0O0 O
= = 0] = = = = 3089 drw 03
28-PIN LCC
TOP VIEW
INDEX ~ O 0O 0 8 0 O
\, < Z Z Z > Z Z
i i N
4 3 2 l___l 32 3130
As[7]5 1 2921 As
As[]6 28 ]As
A4[17 27[ZINC
As[l]8 26 [L]1WE
A2[719 L32-1 25[C]GE
A1[Z110 24 A1o
Ao[111 23l]es
Nc[112 2203 0,
/0o 2113 21[]
L 14 15 16 17 18 19 20 Vos
582238388
= =@ = = = 3089 drw 04
32-PIN LCC
TOP VIEW

PIN DESCRIPTIONS

Ao—-A13 Address Inputs
1/00~1/07 Data Input/Output
CS Chip Select
WE Write Enable
OE Output Enable
Vco Power
GND Ground
3089 tbl 01
TRUTH TABLE(")
Mode cs OE WE 1o
Standby H X X High-Z
Read L L H DATAouT
Read L H H High-Z
Write L X L DATAIN
NOTE: 3089 tbl 02
1. H=VH, L=V, X=Don't Care.
CAPACITANCE (TA = +25°C, F = 1.0 MHz)

Symbol Parameter(! Conditions | Max. | Unit
CIN Input Capacitance VIN = 0V 8 pF
Cio I/O Capacitance Vout = 0V 8 pF

NOTE: 3089 tbl 03

1. This parameter is determined by device characterization, but is not

production tested.

ABSOLUTE MAXIMUM RATINGS ™

Symbol Rating Commerciall Military | Unit
Terminal Voltage

vTeERM@)| with Respect to GND|-0.51t0 + 7.0|-0.5t0 +7.0[ V
Operating

TA Temperature Oto+70 |-55t0+125| °C
Temperature

TBIAS Under Bias —551t0 + 125|-65t0 +135| “°C
Storage

TsTG Temperature —5510 + 125|-65t0 +150| °C
Power

PT Dissipation 1.0 1.0 w

lout DC Output Current 50 50 mA

NOTES: 3089 tbl 04

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

periods may affect reliability.
2. VTERM must not exceed Vcc +0.5V.
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IDT6116SA/LA
CMOS STATIC RAM 16K (2K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE

RECOMMENDED DC
OPERATING CONDITIONS

Ambient Symbol Parameter Min. | Typ. Max. |Unit
Grade Temperature GND vcc Voo Supply Voltage 45 5.0 5.5(2) Vv
Military —55°C to +125°C oV 5.0V + 10% GND Supply Ground 0 0 0 ;
Commercial | 0°Cto +70°C ov 5.0vV+ m%m VIH Input High Voltage | 2.2 | 35 [vcc+os| v
3089 tbl 05
ViL Input Low Voltage |-0.5" | — 0.8 \'
NOTES: 3089 tbl 06
1. ViL (min.) = =3.0V for pulse width less than 20ns, once per cycle.
2. VIN must not exceed Vcc +0.5V.
DC ELECTRICAL CHARACTERISTICS
Vce = 5.0V +£10%
IDT6116SA IDT6116LA
Symbol Parameter Test Conditions Min. Max. | Min. Max. Unit
MIL. — 10 — 5
iy Input Leakage Current Vce = Max., VIN = GND to Vce COM'L. —_ 5 — 2 HA
Vce = Max. MIL. — 10 —_ 5
|lo] | Output Leakage Current CS = ViH, VouT = GND to Vce COM'L. — 5 e 2 HA
VoL Output Low Voltage loL = 8mA, Vcc = Min. —_ 0.4 — 0.4 \"
VoH Output High Voltage loH = —4mA, Vcc = Min. 2.4 — 2.4 —_ \
3089 tbl 07
DC ELECTRICAL CHARACTERISTICS (!
Vce =5.0V £10%, VLc = 0.2V, VHC = Vcc - 0.2V
6116SA15( 6116SA20 6116SA25 6116SA35
6116LA15®? 6116LA20 6116LA25 6116LA35
Symbol Parameter Power | Com'l. Mil. Com'l. Mil. Com'l. Mil. Com'l. Mil. Unit
lcct | Operating Power Supply [ SA 105 — 105 130 80 90 80 0 mA
Current, CS< VI,
Outputs Open, LA 95 — 95 120 75 85 75 85
Vcc =Max.,f=0 :
lccz | Dynamic Operating SA 150 — 130 150 120 135 100 115 mA
Current, CS< Vi,
Vce = Max., LA 140 —_ 120 140 110 125 95 105
Outputs Open, f = fMAX®)
IsB Standby Power Supply SA 40 — 40 50 40 45 25 35 mA
Current (TTL Level)
CS2 VK, Vce = Max., LA 35 — 35 45 35 40 25 30
Outputs Open, f = fMAX®
IsB1 Full Standby Power SA 2 — 2 10 2 10 2 10 mA
Supply Current
(CMOS Level), CS2VHc,| LA 0.1 — 0.1 0.9 0.1 0.9 0.1 0.9
Vce =Max., VIN 2 VHe
or VINS Vg, f=0
NOTES: 3089 tbl 08
1. All values are maximum guaranteed values.
2. 0°C to + 70°C temperature range only.
3. -55°C to + 125°C temperature range only.
4. fmax = 1/trc, only address inputs are cycling at fmax, f = 0 means address inputs are not changing.
5.4 3




IDT6116SA/ILA
CMOS STATIC RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS (V) (Continued)
Vee =5.0V +10%, VLc = 0.2V, VHC = Vce - 0.2V

6116SA45 6116SA55@ 6116SA70® [ 6116SA%0® | 6116SA120® | 6116SA150°)
6116LA45 6116LA55® 6116LA70® | 6116LA90® | 6116LA120® | 6116LA150®
Symbol Parameter Power|Com’l.| Mil. | Com'l. [ Mil. [ Com'l.| Mil. |Com'l.| Mil. | Com'l| Mil [Com'L [ Mil. |Unit
Icct Operating Power Supply | SA | 80 90 — | 90 — 90 — 90 — 90 — 90 | mA
Current, CS< VL,
Outputs Open, LA 75 85 — 85 — 85 — 85 — 85 — 85
Vce =Max., f=0
Icc2 Dynamic Operating SA | 100 | 100 — | 100 — | 100 — 100 — 100 e 90 | mA
Current, CS< VIL,
Vee = Max., LA 90 95 — 90 —_ 90 —_ 85 — 85 —_ 85
Outputs Open, f = fmax®
IsB Standby Power Supply SA | 25 25 — 25 — 25 — 25 — 25 — 25 | mA
Current (TTL Level)
CS=>VIH, Vce = Max., LA 20 20 — 20 — 20 — 25 — 15 — 15
Outputs Open, f = fmax®
IsB1 Full Standby Power SA 2 10 — 10 —_ 10 — 10 — 10 — 10 | mA
Supply Current
(CMOS Level), CS=VHc,| LA | 0.1 0.9 — | 0.9 - 0.9 —_ 0.9 — 0.9 —_ 0.9
Vce = Max., VIN 2 VHC
orVINSVic,f=0

NOTES: 3089 tbl 09
1. All values are maximum guaranteed values.

2. 0°C to + 70°C temperature range only.

3. -55°C to + 125°C temperature range only.

4. fmMax = 1/trc, only address inouts are toggling at fMaX, f =0 means address inputs are not changing.

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
(LA Version Only) VLc = 0.2V, VHC = Vcc — 0.2V

Typ." Max.
Vce Vece
Symbol Parameter Test Conditions Min. 2.0V 3.0V 2.0V 3.0V Unit
VDR Vcc for Data Retention — 2.0 — — — — \
Iccbr Data Retention Current MIL. — 0.5 1.5 200 300 HA
CS2VHe COM'L. — 0.5 1.5 20 30
tcor® Data Deselect to Data VIN = VHc or € VLC — 0 — — — ns
Retention Time
R Operation Recovery Time trc® — — — — ns
(L] Input Leakage Current — — — 2 2 HA
NOTES: 3089 tbl 10

1. TaA=+25°C
2. trc = Read Cycle Time.
3. This parameter is guaranteed by device characterization, but is not production tested.
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IDT6116SA/LA

CMOS STATIC RAM 16K (2K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE
Vee a5V T Vomz2V T asv
tCDR fe— p —
— 7~ N VDR i N
s/ /S A v RN NN\
3089 drw 05
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
AC Test Load See Figures 1 and 2
3089 tbl 11
5V 5V
480Q 480Q
DATA out DATAouT
2550 30pF* 2550 5pF*

3089 drw 06

Figure 1. AC Test Load

*Including scope and jig.

3089 drw 07

Figure 2. AC Test Load
(for toLz, tcLz, tonz,
twHz, tcHz & tow)
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IDT6116SA/ILA
CMOS STATIC RAM 16K (2K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (vcc = 5V + 10%, All Temperature Ranges)

6116SA15(") 6116SA20 6116SA25 6116SA35
6116LA15(") 6116LA20 6116LA25 6116LA35
Symbol| Parameter Min. | Max. Min. I Max. Min. T Max. Min. Max. | Unit
READ CYCLE
tRC Read Cycle Time 15 — 20 — 25 — 35 — ns
tAA Address Access Time — 15 — 19 — 25 — 35 ns
tACS Chip Select Access Time — 15 — 20 — 25 — 35 ns
tcLz® | Chip Select to Output in 5 — 5 — 5 — 5 — ns
Low-Z
()] Output Enable to Output — 10 — 10 — 13 — 20 ns
Valid
toLz® | Output Enable to Output 0 —_ 0 — 5 — 5 — ns
in Low-Z
tcHz® | Chip Deselect to Output — 10 — 11 —_ 12 — 15 ns
in High-Z
toHz® | Output Disable to Output — 8 — 8 — 10 — 13 ns
in High-Z
toH Output Hold from 5 — 5 — 5 — 5 — ns
Address Change
tPU®) Chip Select to Power-Up 0 —_ 0 — 0 —— 0 — ns
Time
tPD® Chip Deselect to Power- — 15 — 20 — 25 — 35 ns
Down Time
3089 tbl 12
AC ELECTRICAL CHARACTERISTICS (Vcc = 5V + 10%, All Temperature Ranges) (Continued)
61165A45 | 6116SA55 | 6116SA701)| 6116SA90(? | 6116SA1202| 6116SA150(2
6116LA45 | 6116LA55 | 6116LA70®| 6116LA90® | 6116LA120%| 6116LA150?
Symbol Parameter Min. l Max. | Min. I Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE
tRC Read Cycle Time 45 — 55 — 70 — 20 — | 120 — 150 — ns
tAA Address Access Time — 45 —_ 55 —_ 70 —_ 90 — 120 — 150 | ns
tACs Chip Select Access Time| — 45 —_ 50 —_ 65 —_ 90 —_ 120 — 150 | ns
torz® | Chip Select to Output in 5 — 5 — 5 — 5 — 5 — 5 — | ns
Low-Z
tOE Output Enable to Output | — 25 —_— 40 - 50 - 60 —_ 80 —_ 100 | ns
Valid
torz®® | Output Enable to Output | 5 _ 5 — 5 — 5 — | 5 — 5 — | ns
in Low-Z
tcHz!® | Chip Deselect to Output | — 20 — 30 — 35 — 40 | — 40 — 40 | ns
in High-Z
tonz® | Output Disable to Output| — 15 — | 30 | — | 35 — 40 | — 40 | — 40 | ns
in High-Z
toH Output Hold from 5 — 5 — 5 — 5 — 5 — 5 — ns
Address Change
NOTES: 3089 tbl 13
1. 0°C to + 70°C temperature range only.
2. -55°C to + 125°C temperature range only.
3. This parameter guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.
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IDT6116SA/LA

CMOS STATIC RAM 16K (2K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1(t:3)

tRC
ADDRESS >< >,<
tAA |t— toH —>
" \\\\ // ////
l¢——o — tof ——] a— toHz (5) =
i T ///// /4
< tAcs la—tchz (O
- torz® -
ATA < DATA > |
b ouT VALID
lcc < tru
e T R P O
Supply \
Currents
IsB |¢———— tPD ———»\_

TIMING WAVEFORM OF READ CYCLE NO. 2 (24

3089 drw 08

| tRC -
ADDRESS X ><
tAA l [—— toH
(¢ 1OH
DATA ouT PREVIOUS DATA VALID DATA VALID

TIMING WAVEFORM OF READ CYCLE NO. 3 (:3:4

S

N

3089 drw 09

/,V/

tACS

——— 017 5 — ]

tCHZ

DATA out

NOTES:
1. WE is HIGH for Read cycle.

2. Device is continously selected,

CSis LOW.

3. Address valid prior to or coincident with CS transition LOW.

4. OEis LOW.
5. Transition is measured +500m

V from steady state.

DATA VALID

3089 drw 10
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IDT6116SA/ILA

CMOS STATIC RAM 16K (2K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vcc = 5V + 10%, All Temperature Ranges)
6116SA15(" 6116SA20 6116SA25 6116SA35
6116LA15(" 6116LA20 6116LA25 6116LA35
Symbol Parameter Min. l Max. Min. | Max. Min. I Max. Min. Max. | Unit
WRITE CYCLE
twe Write Cycle Time 15 — 20 — 25 — 35 — ns
tow Chip Select to End-of- 13 — 15 — 17 — 25 — ns
Write
AW Address Valid to End- 14 — 15 — 17 — 25 — ns
of-Write
tAS Address Set-up Time 0 —_ 0 —_ 0 — 0 —_ ns
twp Write Pulse Width 12 — 12 —_ 15 —_ 20 — ns
tWR Write Recovery Time 0 — 0 — 0 — 0 — ns
twHz®) | Write to Output — 7 — 8 —_ 16 — 20 ns
in High-Z
tow Data to Write Time 12 — 12 — 13 — 15 — ns
Overlap
tpH®@ | Data Hold from Write 0 - 0 — 0 — 0 — ns
Time
tow@®4| Output Active from 0 — 0 — 0 — 0 — ns
End-of-Write
3089 tbl 14
AC ELECTRICAL CHARACTERISTICS (vVcc = 5V + 10%, All Temperature Ranges)
6116SA45 | 6116SA55®@ | 6116SA70? | 6116SA90? | 6116SA120? | 6116SA 1502
6116LA45 | 6116LA55( | 6116LA70? | 6116LA90® | 6116LA120? | 6116LA150()
Symbol Parameter Min. | Max.[ Min. | Max.] Min.[Max.| Min. | Max.| Min. [ Max. | Min. |Max. |Unit
WRITE CYCLE
twe Write Cycle Time 45 — 55 — 70 —_ 90 — 120 — 150 — ns
tcw Chip Select to End of 30 — 40 — 40 | — 55 —_ 70 —_ 90 —_ ns
Write
tAaw Address Valid to End 30 — 45 — 65 [ — 80 — 105 | — 120 | — | ns
of Write
tAs Address Set-up Time 0 — 5 — 15 | — 15 — 20 — 20 — ns
twp Write Pulse Width 25 — 40 — 40 —_ 55 —_ 70 — 90 — ns
tWR Write Recovery Time 0 — 5 — 5 — 5 — 5 — 10 — ns
twHz® | Write to Output — 25 — 30 — | 35 — 40 — 40 — 40 | ns
in High-Z
tow Data to Write Time 20 — 25 _ 30 | — 30 — 35 — 40 — | ns
Overlap
toH® | Data Hold from Write 0 — 5 — 5 — 5 — 5 — 10 — ns
Time
tow®4 [ Output Active from 0 —_ 0 — 0 —_ 0 — 0 — 0 — | ns
End of Write
NOTES: 3089 tbl 15

1. 0°C to +70°C temperature range only.

2. -55°C to +125°C temperature range only.

3. This parameter guaranteed with AC Load (Figure 2) by device characterization, butis not production tested.

4. The specification for toH must be met by the device supplying write data to the RAM under all operation conditions. Although toH and tow values will vary
over voltage and temperature, the actual toH will always be smaller than the actual tow.
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IDT6116SA/LA
CMOS STATIC RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING) (257

J— twe >

ADDRESS

tAw

= =

[ {As twe(? - ‘twgﬂl

”

[——1crz (6) —=

WE /
tWHZ(s) (6)
e tow — @
DATAOUT—< PREVIOUS DATA VALID DATA I—

VALID
[—— tpw — > [E*—ipy ‘\.I
DATAIN /I

DATA VALID

3089 drw 11

TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) (1:2:3,5.7)

[ — ]
aal twe
ADDRESS >l<

- taw =
—_ /
CS g tWR(a

[ 1AS tcw —————————

NN | Yl

l————— DWW

— tDH
DATA I DATA VALID >——
3089 drw 12

NOTES:

1. WE or CS must be HIGH during all address transitions.

2. A write occurs during the overlap of a LOW CS and a LOW WE.

3. tWR is measured from the earlier of CS or WE going HIGH to the end of the write cycle.

4. During this period, the I/O pins are in the output state and the input signals must not be applied.
5

6.

7

. Ifthe CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in the high-impedance state.

. Transition is measured £500mV from steady state.

. OE is continuously HIGH. If OE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHz + tow) to allow the
1/0 drivers to turn off and data to be placed on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not
apply and the write pulse is the specified twe. For a CS controlled write cycle, OE may be LOW with no degradation to tcw.
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IDT6116SA/ILA
CMOS STATIC RAM 16K (2K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 6116 XX XXX X X
Device Type Power  Speed Package  Process/
Temperature

Range

Blank
B

Commercial (0°C to +70°C)
Military (-55°C to + 125°C)
Compliant to MIL-STD-883, Class B

300 mil Plastic DIP (P24-2)

600 mil Plastic DIP (P24-1)

300 mil CERDIP (D24-2)

600 mil CERDIP (D24-1)

Leadless Chip Carrier (L28-1)

Leadless Chip Carrier (L32-1)

300 mil Small Outline IC, Gull-Wing Bend (S024-2)
300 mil CERPACK (E24-1)

300 mil SOJ, J-Bend (S024-4)

Commercial Only

Military Only Speed in nanoseconds

Military Only
Military Only
Military Only
Military Only

Standard Power

Low Power 3089 drw 13

10






M

64K SRAM PRODUCTS







64K SRAM PRODUCTS

The 64K devices, built with state-of-the-art CMOS process- The low power consumption characteristics of the “L”
ing, offer unmatched capabilities in terms of standby power power versions makes them ideal for portable instruments
consumption in their low power versions, while preserving the  and notebook computers, while the standard "S" power fast
fast speed attributes typical of IDT SRAMs. Commercial parts CMOS parts are well suited for high-performance worksta-
are available in speeds as fast as 15ns, while military devices  tions, PCs, communications, and industrial applications.
are as fast as 20ns, both in a wide variety of speeds and

packages.
Part Speeds

Size Organization Features Process Number Power Commercial Military

64K 64K x 1 CMOS 7187 S/L 15,20,25 20,25,35,45,55,70,85
16K x 4 BiCMOS 7188 S/L 20,25 20,25,35,45,55,70,85
16K x 4 OE CMOS 6198 S/L 15,20,25,35 20,25,35,45,55,70,85
16K x 4 OE, CS2 CMOS 7198 S/L N/A 20,25,35,45,55,70,85
8K x 8 CMOS 7164 S/L 15,20,25.30 20,25,30,35,45,55,

70,85
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i \ CMOS STATIC RAM IDT7187S
e P 64K (64K x 1-BIT) IDT7187L
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:

» High speed (equal access and cycle time)

— Military: 20/25/35/45/55/70/85ns (max.)

— Commercial: 15/20/25ns (max.)

Low power consumption

Battery backup operation—2V data retention (L version
only)

JEDEC standard high-density 22-pin plastic and ceramic
DIP, 22-pin and 28-pin leadless chip carrier and 24-pin
CERPACK

+ Produced with advanced CMOS high-performance
technology

Separate data input and output

Input and output directly TTL-compatible

Military product compliant to MIL-STD-883, Class B

The IDT7187 is a 65,536-bit high-speed static RAM
organized as 64K x 1. It is fabricated using IDT's high-
performance, high-reliability CMOS technology. Access times
as fast as 15ns are available.

Both the standard (S) and low-power (L) versions of the
IDT7187 provide two standby modes—IsB and IsB1. IsB
provides low-power operation; IsB1 provides ultra-low-power
operation. The low-power (L) version also provides the capa-
bility for data retention using battery backup. Whenusing a2V
battery, the circuit typically consumes only 30uW.

Ease of system design is achieved by the IDT7187 with full
asynchronous operation, along with matching access and
cycle times. The device is packaged in an industry standard
22-pin, 300 mil plastic or ceramic DIP, 22- and 28-pin leadless
chip carriers, or 24-pin CERPACK.

Military grade product is manufactured in compliance with
the latest revision of MIL-STD-883, Class B, making it ideally
suited to military temperature applications demanding the
highest level of performance and reliability.

FUNCTIONAL BLOCK DIAGRAM

A —>—
A —{>—— .
| e— Vcc
A L J
—‘12: l«— GND
®
() 65,536-BIT
A _{t SELEeT . MEMORY ARRAY
A —‘[t
(]
A —>—
| e
A —To—
@ D‘: 1 T L) L] L) L) ) o |
DATAIN ?‘ COLUMN IO ——I r‘ DATAouUT

2986 drw 01

The IDT logo is a regi rk of | d Device Technol Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1994
@1994 Integrated Device Technology, Inc. DSC-1025/4
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IDT7187S/L

CMOS STATIC RAM 64K (64K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

(SR
INDEX €83
F S ilBsn
Ao []1 ~ 22 [ Vce A2 |13 ! 20 [[] A14
A1 2 21 [1 A1s As |14 19 [] A3
Az L2 20 A As |15 18 [[] A2
A3 []4 19 [J A1s As [1e L22-1 17 [] Ay
Aslys  P22-1 18 LT A1 As [17 18 L] Ato
2553 & :; % 211 A7 |18 15 [] Ag
6 i 10 : 14 [1 As
ArOds D221 5 g DATAouT |19 o 12 10
DATA%EQ 14 [ As \N T
WE [ 10 13 [1 DATAIN W OO0 Z  s086dwos
GND [ 11 12 [1Cs |§5'°§
2986 drw 02 o
DIP 22-PIN LCC
TOP VIEW TOP VIEW
c0O0O8®
INDEX 22287%
netlt 7 apvee ’_ ??72“3?7 .
Ao 2 23 [1 A1s At 114 26 [f A14
A1 O3 22 [ Ara A2 [Is 25 [ A1s
Az [ 4 21 [ Ats As 1e 24 L) A1
As (5 20 [ A2 As |17 23 [: A11
NC[1s L28-2 22[] NC
As]6  Ep4-1 19 [ A1t as 1o o111 Aro
As []7 18 FINC As |1 10 20 [[] Ao
As L 7 H Ao A7 [ 11 19 [] As
A7 Ho 1o A DATAouT |1 12 18 [J NC
DATAout [ 10 15 [ As 13 14 15 16 17
WE [ 11 14 1 DATAN R I m !
GND [ 12 1311CS E % %lgf 2986 drw 06
5] =
2986 drw 04 g
CERPACK
TOP VIEW 28-PIN LCC
TOP VIEW
PIN DESCRIPTIONS TRUTH TABLE™
Name Description Mode CsS WE Output Power
Ao-A15 Address Inputs Standby H X High-Z Standby
[ Chip Select Read L H Dout Active
WE Write Enable NOTEWrite L L High-Z Active
H 2986 tbl 02
Ve Power 1. H=VH, L=V, X =don't care.
DATAIN Data Input
DATAouT Data Output
GND Ground
2986 tbl 01
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IDT7187S/L
CMOS STATIC RAM 64K (64K x 1-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

CAPACITANCE (TA = +25°C, F = 1.0MHz

ABSOLUTE MAXIMUM RATINGS™
Symbol Rating Com’l. Mil. Unit Symbol Parameter(" Conditions | Max. | Unit
VTERM | Terminal Voltage [ -0.5t0 +7.0| -0.5t0 +7.0 | V CiN Input Capacitance VN = 0V 8 pF
with Respect Cout Output Capacitance Vout = 0V 8 pF
to GND NOTE: 2986 11 04
TA Operating Oto+70 |—-55to +125 °C 1. This parameter is determined by device characterization, but is not
Temperature production tested.
TBiAsS Temperature | -55t0 +125| 6510 +135 | °C
Under Bias RECOMMENDED DC OPERATING
TsTG Storage —5510 +125| -65t0 +150 | °C CONDITIONS
Temperature - .
P Power Dissipation 10 10 W S\(/mbol - Parlar:l/eter Min. |Typ. | Max. | Unit
lout DC Output 50 50 mA ce upply Voltage | 45 150 | 65 | V
Current GND Supply Voltage 0 0 0 \
NOTE: 2986 tbl 03 VIH Input High Voltage 2.2 — 6.0 \
1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress NOTI\E/'lL Input Low Voltage | —0.5M | — 0.8 T 11/1 -

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.

1.

ViL (min.) = —3.0V for pulse width less than 20ns, once per cycle.

RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE

Grade Temperature GND Vece
Military —-55°C to +125°C oV 5V +10%
Commercial 0°C to +70°C oV 5V +10%
2986 tbl 06
DC ELECTRICAL CHARACTERISTICS
(Vee = 5.0V +£10%)
IDT7187S IDT7187L
Symbol Parameter Test Condition Min. Max. Min. Max. Unit
(LN} Input Leakage Current Vce = Max., MIL. — 10 — 5 uA
VIN = GND to Vcc COM'L. — 5 — 2
|ILoj Output Leakage Current | Vcc = Max., CS = ViH, MIL. — 10 —_ 5 HA
Vout = GND to Vcc COM'L. — 5 — 2
VoL Output Low Voltage loL = 10mA, Vcc = Min. 05 — 0.5 vV
loL = 8mA, Vcc = Min. — 0.4 — 0.4
VoH Output High Voltage IoH = —4mA, Vco = Min. 2.4 — 2.4 — \
2986 tbl 07
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IDT7187S/L
CMOS STATIC RAM 64K (64K x 1-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS("
(Vec =5V £10%, VLc = 0.2V, VHC = Vce - 0.2V)

7187515 7187520 | 7187525 | 7187S35 | 7187545 (7187S55/70( 7187585
7187L20 | 7187L25 | 7187L35 | 7187L45 [7187L55/70| 7187L85
Symbol Parameter Power |com’l.| Mil. [Com’l.| Mil.® [Com’l.| Mil. |Com’l.[ Mil. [Com’l.| Mil. |Com’L.| Mil. [Com’L| Mil. | Unit
[ele}] Operating Power S |100 | — | 90 [105| 90 |105| — | 105 — [105| — |105 | — |105| mA
Supply Current
CS = Vi, Outputs Open L —|—|70 |8 |70 |8 }| —| 8| —|8]|] — |8 | — |85
vce = Max., f =0
lcce Dynamic Operating S 140 | — | 130 | 140| 120 {130| — | 120| — | 120 — [120 [ — |120| mA
Current
CS = ViL, Outputs Open L — | — | 110 (120|100 | 110| — [ 100} — | 95| — [ 90 | — |90
vee = Max., f = fmax®?®
IsB Standby Power Supply S 60 | — | 55| 65|50 | 55| —|5 | —| 5| — |5 |— [5 |mA
Current (TTL Level)
CS 2 VIH, Vce = Max., L — | — 40| 60|35 |50| —[40| — | 35| — pO/28[ — |28
Outputs Open, f = max®
IsB1 Full Standby Power S 20 |—|[15] 20|15 |20 — | 20| — | 20| — |20 | — |20 | mA
Supply Current (CMOS
Level) CS= VHc, L — | — 0315|083 15| — (15| — [ 15| — [156 | — |15
Vce=Max., VIN 2 VHc or
VIN< Vig, f =02
NOTES: 2986 bl 06
1. All values are maximum guaranteed values.
2. Atf=fmax address and data inputs are cycling at the maximum frequency of read cycles of 1/trc. f = 0 means no input lines change.
3. These specs are preliminary.
DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
(L Version Only) VHC = Vcc - 0.2V, VLc = 0.2V
Typ. a Max.
Vee @ Vecc @
Symbol Parameter Test Condition Min. 2.0v 3.0v 2.0V 3.0v Unit
VDR Vcc for Data Retention o 2.0 —_ — — — \Y
Iccbr Data Retention Current MIL. — 10 15 600 900 uA
COM'L. — 10 15 150 225
tcor(®) Chip Deselect to Data TS=>VHe 0 — — — — ns
Retention Time VIN2 VHCc or< ViC
R Operation Recovery Time trc(® — — — — ns
i@ Input Leakage Current - — — 2 2 1A
NOTES: 2986 tbl 09
1. Ta= +25°C.
2. trc = Read Cycle Time.
3. This parameter is guaranteed, but not tested.
LOW Vcc DATA RETENTION WAVEFORM
DATA
RETENTION
MODE
Vce 4.5V BK 7£ 4.5V
tCDR VoR=2V - | tR
csS 7 ZVIH \ / VIH l \
/ VoR N\

2986 drw 07
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IDT7187S/L

CMOS STATIC RAM 64K (64K x 1-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
AC Test Load See Figures 1 and 2
2986 tbl 10
5V 5V
4800 4800
DATAouT DATAouUT
2550 30pF* 255Q 5pF*
2986 drw 08 2986 drw 09
Figure 1. AC Test Load Figure 2. AC Test Load

(for thz, tLz, twz and tow)

*Includes scope and jig capacitances

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V + 10%, All Temperature Ranges)

718751520 7187525 [7187535/45@ | 7187555 | 71875701? | 7187585
7187120 | 7187125 |7187L35145(| 71871552 | 7187L70@ | 71871852
Symbol Parameter Min. [Max. [Min. | Max.| Min. | Max. [Min. | Max. | Min. | Max.| Min. [Max. |unit
Read Cycle
tRC Read Cycle Time 15/20| — 25 | — |35/45| — | 55 —_ 70| — |8 )| — |ns
tAA Address Access Time — |15/20 | — 25 | — |35/45( — 55 — 70 — | 8 |ns
tacs Chip Select Access Time — [15/20 | — 25 | — |35/45) — 55 — 70 — | 8 | ns
toH Output Hold from Address Change 5 — 5 — 5 — 5 — 5 — 5| — |ns
1z Output Selection to Output in Low-Z 5 — 5 — 5 — 5 — 5 — 5| — |ns
thz® Chip Deselect to Output in High-Z — 6 — 12 | — |17/201 — | 30 — | 830 [ — | 40 |ns
tpu® Chip Select to Power-Up Time 0 — 0 — 0 - 0 — 0 — 0| — |ns
0@ | Chip Deselect to Power-Down Time | — [15/20 | — | 20 | — (3035 — |35 | — | 35 | — | 40 |ns
NOTES: - 2986 tbl 11

1. 0° to +70°C temperature range only.
2. —55°C to +125°C temperature range only.
3. This parameter guaranteed but not tested.
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IDT7187S/L
CMOS STATIC RAM 64K (64K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NoO. 1(1+2
|

- trc )
ADDRESS X )l{

1AA

1
- toH
DATAOUT PREVIOUS DATA VALID X X X DATA VALID
2986 drw 10
TIMING WAVEFORM OF READ CYCLE NO. 2(13)
tRc (8)
<Ts \ /
CS N 7
- tACs > tHz (4)
tz @
DATAoUT DATA VALID )mfé'ﬁv
—teu —’l L'—IPD
Vcc IcC === — e ———
SUPPLY 71(
CURRENT |sp

2986 drw 11

NOTES:

1. WE s HIGH for Read cycle.

2. CSis LOW for Read cycle. _

3. Address valid prior to or coincident with CS transition LOW.
4

5

. Transition is measured +200mV from steady state voltage with specified loading in Figure 2.
. All Read cycle timings are referenced from the last valid address to the first transitioning address.

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%, All Temperature Ranges)

7187515020 7187525 |[7187535/4513] 7187555@ | 7187570 | 7187585
7187020 | 7187125 [7187L35/45%| 7187155 | 7187L70@ | 71870L85(D
Symbol Parameter Min.| Max. [ Min.| Max.| Min. | Max. | Min. I Max. Min.LMax. Min.| Max. |Unit
Write Cycle
twe Write Cycle Time 12/15f — |25 — |35M45| — |55 | — (70| — | 8| — | ns
tcw Chip Select to End-of-Write 12/15f — | 20 | — |25/40 — [ 50 | — | 55 — 65| — | ns
AW Address Valid to End-of-Write 12/15| — | 20 | — |2540] — | 50 | — | 55 — | 65| — | ns
tAS Address Set-up Time 0 — 0 — 0 — 0 — 0 — 0| — |ns
twp Write Pulse Width 12/15] — 20 — |20/25 — | 35 —_ 40 — 45| — | ns
twWR Write Recovery Time 0 —_ 0 — 0 — 0 — 0 — 0| — | ns
tow Data Valid to End-of-Write 8/10| — 15| — 1525\ — |25 | — |30 | — | 3| — |ns
tDH Data Hold Time 0 — 5 — 5 — 5 — 5 - 5| — |ns
wz{® | Write Enable to Output in High-Z — | e8| — | 12] — |1530 — | 30 | — | 30| — | 40 | ns
tow® | Output Active from End-of-Write ofl—fo|] —]lof|—=]o]|—=]of =] o] —/1ns
NOTES: 2986 tbl 12

1. 0°to +70°C temperature range only.
2. -55°C to +125°C temperature range only.
3. This parameter guaranteed but not tested.
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IDT7187S/L
CMOS STATIC RAM 64K (64K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(":234)

twe
ADDRESS X X
tAw
cs \ /
[+— tAS twp > tWR —»
WE \\ //
— twz 6) - tow (5)
DATAoUT ——(
[ tpw tDH |

DATAIN )k VALID DATA

2986 drw 12
NOTES:
1. WE or CS must be HIGH during all address transitions. .
2. A write occurs during the overlap (twp) of a LOW CSand a LOW WE.
3. twr is measured from the earlier of CS or WE going HIGH to the end of the write cycle.
4. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in the high-impedance state.
5. Transition is measured +200mV from steady state with a 5pF load (including scope and jig).
—_— 1,2,4
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)( 2,4)
| twe >
ADDRESS )I(
tAaw
o3 3‘5 Vi
— tas —»f tow wa
WE \ /
tDW ——»je—— tDH
DATAIN VALID DATA
2986 drw 13

NOTES:

WE or CS must be HIGH during all address transitions.

. A write occurs during the overlap (twp) of a LOW TS and a LOW WE.

twr is measured from the earlier of CS or WE going HIGH to the end of the write cycle.

. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in the high-impedance state.
. Transition is measured +200mV from steady state with a 5pF load (including scope and jig).

oA WP =
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IDT7187S/L
CMOS STATIC RAM 64K (64K x 1-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION
IDT 7187 X XX

XXX

X

Device Power  Speed
Type

Package

Process/
Temperature
Range

I

Blank

Commercial (0°C to +70°C)

Military (-55°C to +125°C)
Compliant to MIL-STD-883, Class B

300 mil Ceramic DIP (D22-1)
300 mil Plastic DIP (P22-1)
Leadless Chip Carrier (L22-1)
Leadless Chip Carrier (L28-2)
300 mil CERPACK (E24-1)

Commercial Only

Military Only Speed i oseconds
Military Only i n nanosecond
Military Only

Military Only

Military Only

Standard Power

Low Power 2086 drw 14
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Integrated Device Technology, Inc.

CMOS STATIC RAM
64K (16K x 4-BIT)

IDT7188S
IDT7188L

FEATURES:

High-speed (equal access and cycle times)

— Military: 20/25/35/45/55/70/85ns (max.)

— Commercial: 20/25ns (max.)

Low power consumption

Battery backup operation — 2V data retention (L version
only)

Available in high-density industry standard 22-pin, 300
mil ceramic and plastic DIP, and CERPACK

Produced with advanced CMOS technology
Inputs/outputs TTL-compatible

Military product compliant to MIL-STD-883, Class B

.

.

.

DESCRIPTION:

The IDT7188 is a 65,536-bit high-speed static RAM
organized as 16K x 4. It is fabricated using IDT's high-
performance, high-reliability technology — CMOS. This state-

of-the-art technology, combined with innovative circuit design
techniques, provides a cost effective approach for memory
intensive applications.

Access times as fast as 20ns are available. The IDT7188
offers areduced power standby mode, IsB1, which is activated
when CS goes HIGH. This capability significantly decreases
power while enhancing system reliability. The low-power
version (L) version also offers a battery backup data retention
capability where the circuit typically consumes only 30uW
operating from a 2V battery.

All inputs and outputs are TTL-compatible and operate
from a single 5V supply. The IDT7188 is packaged in 22-pin,
300 mil ceramic and plastic DIPs, 24-pin CERPACKS, provid-
ing excellent board-level packing densities.

Military grade product is manufactured in compliance with
the latest revision of MIL-STD-883, Class B, making it ideally
suited to military temperature applications demanding the
highest level of performance and reliability.

FUNCTIONAL BLOCK DIAGRAM

Ao 1
—[;t e Voo
. l«— GND
.
L]
. 65,536-BIT
. DECODER MEMORY ARRAY
.
L]
L]
L]
ws —f>—
| I
Voo 9 — COLUMN 1/0
/01
? INPUT
DATA
102 R_ CONTROL
VO3 B— I_ﬂ_
1
- g
WE 2989 drw 01
The IDT logo is a d of Device Techi Inc.

MILITARY AND COMMERCIAL TEMPERATURE RANGES

MAY 1994

©1994 Integrated Device Technology, Inc.

DSC-1026/4
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IDT7188S/L
CMOS STATIC RAM 64K (16K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

Ao 1 N~ 22 [ Vce
A1[]2 21 [ A13
A2[]3 20 [ A2
Asz[}4 19 [1 At
A4 []5 BSS} 18 [ Ao
As e 17 1 As
As 7 16 [11/03
A7[Js 151 1/02
As ]9 14 11 1/01
cs o 13 [J1/00
GND ] 1 12 [T WE
2989 drw 02
DIP
TOP VIEW
Ao[]1 ~ 24 [ Vce
A1[]2 23 [ A13
A2[]3 22 [ A12
As[]4 21 [ A
Aa[]s 20 [ Ato
As[]s E24-1 19[] Ag
As ] 7 18 [[1NC
A7[]s8 17 []1 1/03
As ]9 16 1 1/02
CcS [ 10 15 [] /01
NC O 11 141100
GND [] 12 18 1 WE
2989 drw 03
CERPACK/SOJ
TOP VIEW
PIN DESCRIPTIONS
Name Description
Ao-A13 Address Inputs
[ Chip Select
WE Write Enable
1/Oo-3 Data Input/Output
Vee Power
GND Ground

TRUTH TABLE("

2989 tbl 01

Mode CS WE o Power
Standby H X High Z Standby
Read L H Dout Active
Write L L DIN Active

NOTE: 2989 tol 02

1.

H=VmH, L=V, X=don'tcare.

ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Com’l. Mil. Unit

VTERM Terminal Voltage | -0.5t0 +7.0| -0.5t0 +7.0| V
with Respect

) to GND

TA Operating 0to+70 | —-55t0+125| °C
Temperature

TBlAS Temperature —-551t0 +125| —651t0 +135| °C
Under Bias

TsTG Storage —551t0 +125| —651t0 +150| °C
Temperature

PT Power Dissipation| 1.0 1.0 w

lout DC Output 50 50 mA
Current

NOTE: 2989 tbl 03

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.

CAPACITANCE (TA = +25°C, f = 1.0MHz, Vcc = 0v))

Symbol Parameter(") Conditions | Max.| Unit
CiIN Input Capacitance VIN =0V 6 pF
Cio /O Capacitance Vout =0V 6 pF

NOTE: 2989 tol 04

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

RECOMMENDED DC OPERATING

CONDITIONS
Symbol Parameter Min. | Typ. | Max. | Unit
Vce Supply Voltage 4.5 5.0 55 \'
GND Supply Voltage 0 0 0 v
ViH Input High Voltage 2.2 — 6.0 v
Vi Input Low Voltage |-05M"] — | o8 | Vv
NOTE: 2989 tbl 05

1. ViL (min.) = —3.0V for pulse width less than 20ns,once per cycle.

RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
Grade Temperature GND Vce
Military -55°C to +125°C oV 5V +10%
Commercial 0°C to +70°C oV 5V +10%

2989 tbl 06
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IDT7188S/L .
CMOS STATIC RAM 64K (16K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS
Vce = 5.0V +10%

IDT7188S IDT7188L
Symbol Parameter Test Condition Min. Max. Min. Max. Unit
| Input Leakage Current Vec = Max., MIL. — 10 — 5 HA
VIN = GND to Vcc COM'L. — 5 — 2
JiLo| Output Leakage Current| Vcc = Max., CS=ViH, MIL. — 10 — 5 HA
Vout = GND to Vcc COM'L. —_ 5 — 2
VoL Output Low Voltage loL = 10mA, Vcc = Min. 0.5 — 0.5 Y
loL = 8mA, Vcc = Min. —_ 0.4 — 04
VoH Output High Voltage loH = —4mA, Vcc = Min. 2.4 —_ 2.4 —_ \
2989 tbl 07
DC ELECTRICAL CHARACTERISTICS(")
(Vec = 5V +£10%, VLc = 0.2V, VHC = Vce - 0.2V)
7188S20 | 7188S25 | 7188S35 | 7188S45 |7188S55/70( 7188S85
7188L20 | 7188L25 | 7188L35 | 7188L45 |7188L55/70| 7188L85
Symbol Parameter Power [com’l| Mil. |com’l.| Mil. [Com’l.| Mil |Com’L| Mil |Com’l| Mil. |Com’l| Wil | Unit
lcct Operating Power S 100| 105 100 105| — | 105| — [ 105 — | 105 | — |105| mA
Supply Current
CS = ViL, Outputs Open L 70|80 (70|80} — | 8| —| 8| — |8 |— |80
vce = Max., f = 012
lcc2 | Dynamic Operating S 125|160 125 165| — | 140 — [ 140 — | 140 | — |140 | mA
Current
CS = ViL, Outputs Open L 115 130|105} 120 — | 115} — | 110 — [ 110 | — |105
Vee = Max., f = fwax®
IsB Standby Power Supply S 551 70| 50|60 — |50} —| 5| — |5 |— |5 |mA
Current (TTL Level)
CS2VH, Vce = Max., L 40| 50 | 35| 40| — | 40| — | 35| — [35 |— |35
Outputs Open, f = fmax(®
IsB1 Full Standby Power S 1512511520 — | 20| — | 20| — |20 |— |20 | mA
Supply Current (CMOS
Level) CS2 VHc,
Vcc=Max., VIN 2 VHc or L 05|15105| 15| — |15} — |15 — |15 |— |15
VINSVic, =02
NOTES: 2989 tbl 06

1. All values are maximum guaranteed values.
2. Atf = fuax address and data inputs are cycling at the maximum frequency of read cycles of 1/trc. f = 0 means no input lines change.
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IDT7188S/L
CMOS STATIC RAM 64K (16K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
(L Version Only) VHC = Vcc - 0.2V

Typ. ¥ Max.
Vee @ Vcc @
Symbol Parameter Test Condition Min. 2.0v 3.0v 2.0V 3.0v Unit
VDR Vce for Data Retention — 2.0 — —_ —_ — \
IccoR Data Retention Current MIL. — 10 15 600 900 pA
COM'L. — 10 15 150 225
tcor(® Chip Deselect to Data CTS=>VHe 0 - — — — ns
Retention Time VIN2= VHCc or<Vic
tr®) Operation Recovery Time trc? — — — — ns
||LI|(3) Input Leakage Current — — — 2 2 HA
NOTES: 2989 tbl 09
1. Ta=+25°C.
2. trc = Read Cycle Time.
3. This parameter is guaranteed by device characterization but is not production tested.
LOW vVcc DATA RETENTION WAVEFORM
DATA
[e—— RE‘II\;IENTI%ON —*
oD
Vee 4.5v3( 7£ 45V
tcDR VDR22V tR
—/{{{{{{{71 \ / )Q}}}}}}\
Ccs ViH Vor ViH
2989 drw 04
AC TEST CONDITIONS
Input Puise Levels GND to 3.0V
Input Rise/Fall Times 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1 and 2
2989 tbl 10
5V 5V
4800 4800
DATAouT DATAout
2550 30pF* 255Q 5pF*
2989 drw 05 2989 drw 06
Figure 1. AC Test Load Figure 2. AC Test Load

(for tHz, tLz, twz, toHz and tow)

*Includes scope and jig capacitances
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IDT7188S/L
CMOS STATIC RAM 64K (16K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (vVcc= 5.0V + 10%, All Temperature Ranges)

7188520 7188525 |7188S535/45"|7188S55/70"| 7188585
7188L20 7188L25 |7188L35/45"|7188L55/70"| 7188L85("

Symbol Parameter MIn.I Max. |Min. | Max. | Min. l Max. Mln.l Max. | Min.|{ Max. |Unit

Read Cycle

tRC Read Cycle Time 20| — |25 — [B5/45| — |[55/7q — | 85| — | ns
tAA Address Access Time — | 20 | — 25 | — |35/45| — [55/70) — | 85 | ns
tAcs Chip Select Access Time — | 20 | — 25 | — |[35/45| — |55/701 — | 85 | ns
toH Output Hold from Address Change 5 — |5 — — 5 — 5| — |ns
1z Output Selection to Output in Low-Z 5 — |5 —_ —_ 5 — 5] — |ns
t1z® | Chip Deselect to Output in High-Z —| 8 |— ] 10— |14 | —|20025 —| 30 |ns
tpu® | Chip Select to Power Up Time o| —]o | —|o ] —]o| —]o0of|—]ns
tp0® | Chip Deselect to Power Down Time — | 20 | — 25 | — |35/45| — |55/70] — | 85 | ns
NOTES: 2989 tbl 11
1. -55°C to +125°C temperature range only.
2. This parameter is guaranteed by device characterization but is not production tested.
TIMING WAVEFORM OF READ CYCLE NO. 12

| trc®) >l
ADDRESS *
tAA >
toH
DATAoUT PREVIOUS DATA VALID X X X DATA VALID
2989 drw 07
TIMING WAVEFORM OF READ CYCLE NO. 2(*:3)
- trc(® »
cs X 1
tacs > |- tHZ(4)
1z
DATAouT DATA VALID
HIGH IMPEDANCE
e tPU4>| l__ w0
VooSUPPLY 100 === ========---
CURRENT g

NOTES:

1. WEis HIGH for Read cycle.

2. CSis LOW for Read cycle.

3. Address valid prior to or coincident with CS transition LOW.
4. Transition is measured +200mV from steady state voltage.
5

. All Read cycle timings are referenced from the last valid address to the first transitioning address.

2989 drw 08
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IDT7188S/L
CMOS STATIC RAM 64K (16K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V + 10%, All Temperature Ranges)

7188520 | 7188s25 |7188S35/45(M|7188s55/70(")| 7188s85("
7188L20 | 7188L25 [7188L35/45("|7188L55/70("| 7188L85("
Symbol Parameter Min. | Max. |Min. I Max.| Min. I Max. Min.l Max.| Min.| Max. |Unit
Write Cycle
twe Write Cycle Time 17 — | 20 — |30/40f — |[50/60] — 75| — | ns
tcw Chip Select to End-of-Write 17 — | 20 — |25/35] — |[50/60] — 75| — | ns
taw Address Valid to End-of-Write 17 — | 20 — |25/35] — |50/60] — 75| — ns
tAs Address Set-up Time 0 — 10 — | o — 0 —_ 0| — |ns
twp Write Pulse Width 17 — | 20 — |256/35| — [50/60] — 7% | — | ns
tWR Write Recovery Time 0 —_ 0 — 0 — 0 — O — |ns
tow Data Valid to End-of-Write 10 — | 13 — |15/20f — [25/30| — 35 — | ns
tDH Data Hold Time 0 — 0 —_ 0 —_ 0 —_ 0 — | ns
twz® | Write Enable to Output in High-Z —| & | — 7 | — |1o1s| — |2530] — | 40 | ns
tow@ [ Output Active from End-of-Write 5 —1|5 — |5 | — |5 —| 5] —|ns
NOTES: 2989 tol 12
1. -55°C to +125°C temperature range only.

2. This parameter is guaranteed by device characterization.

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(">23)

|

twe

»|

ADDRESS )k

tAaw

la— tAS .

twp?

/

le— twz ©) — ]

DATAout —(

4)

le— tow®

tow tDH
DATAIN DATA VALID
NOTES:
1. WE or CS must be HIGH during all address transitions.

oA WN

. A write occurs during the overlap (twp) of a LOW CS and a LOW WE.
twr is measured from the earlier of CS or WE going HIGH to the end of the write cycle.
. During this period, I/O pins are in the output state so that the input signals should not be applied.
. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in the high-impedance state.
. Transition is measured +200mV from steady state.

(4)

2989 drw 09
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IDT7188S/L
CMOS STATIC RAM 64K (16K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)('-23:%)

e twe >
ADDRESS )k
- taw
TS i‘E £
e tAS ; tow WR

m T\ /

|¢—— {DW ——»1¢—— {DH ——»~

DATAIN DATA VALID )

2989 drw 10

NOTES:

1. WE or CS must be HIGH during all address transitions.

2. A write occurs during the overlap (twp) of a LOW TS and a LOW WE.

3. twr is measured from the earlier of CS or WE going HIGH to the end of the write cycle.

4. During this period, I/O pins are in the output state so that the input signals should not be applied.

5. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in the high-impedance state.
6. Transition is measured +200mV from steady state.

ORDERING INFORMATION

IDT7188 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

D 300 mil Ceramic DIP (D22-1)
P 300 mil Plastic DIP (P22-1)
E 300 mil CERPACK (E24-1)
20

25

35 Military Only
45 Military Only
55 Military Only
70 Military Only
85 Military Only

Speed in nanoseconds

S Standard Power
L Low Power

2989 drw 11
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dt

Integrated Device Technology, Inc.

CMOS STATIC RAM
64K (16K x 4-BIT)
with Output Control

IDT6198S
IDT6198L

FEATURES:

+ High-speed (equal access and cycle times)

— Military: 20/25/35/45/55/70/85ns (max.)

— Commercial: 15/20/25/35ns (max.)

Output Enable (OE) pin available for added system flexibility
Low-power consumption

JEDEC compatible pinout

Battery back-up operation—2V data retention (L version
only)

« 24-pin CERDIP, high-density 28-pin leadless chip carrier,
and 24-pin SOJ

Produced with advanced CMOS technology

Bidirectional data inputs and outputs

Military product compliant to MIL-STD-883, Class B

DESCRIPTION:

The IDT6198 is a 65,536-bit high-speed static RAM orga-
nized as 16K x 4. It is fabricated using IDT's high-perfor-
mance, high-reliability technology—CMOS. This state-of-the-
art technology, combined with innovative circuit design tech-

o o o o

e o

.

niques, provides a cost-effective approach for memory inten-
sive applications. Timing parameters have been specified to
meet the speed demands of the IDT79R3000 RISC proces-
sors.

Access times as fast as 15ns are available. The IDT6198
offers areduced power standby mode, IsB1, which is activated
when CS goes HIGH. This capability significantly decreases
system, while enhancing system reliability. The low-power
version (L) also offers a battery backup data retention capa-
bility where the circuit typically consumes only 30uW when
operating from a 2V battery.

All inputs and outputs are TTL-compatible and operate
from a single 5V supply.

The IDT6198is packagedin eithera 24-pin 300 mil CERDIP,
28-pin leadless chip carrier or 24-pin J-bend small outline IC.

Military grade product is manufactured in compliance with
the latest revision of MIL-STD-883, Class B, making it ideally
suited to military temperature applications demanding the
highest level of performance and reliability.

FUNCTIONAL BLOCK DIAGRAM

po —{>— B
; le— VCC
:
: 65,536-BIT
: DECODER MEMORY ARRAY
.
[ ]
L ]
[ ]
wo —>—
I
100 —?— COLUMN 1/0
1/01
? INPUT
DATA
/02 i? | CONTROL
1/0a E— l_ﬁ.
4

The IDT logo is a d trads of I d Device Tech . Inc.

2987 drw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES

MAY 1994

©1994 Integrated Device Technology, Inc.

DSC-1010/4
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IDT6198S/L

CMOS STATIC RAM 64K (16K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

Ao [
A
A2 [
As [
A4 [

N~ 24 ] Vce

23 [ A13

22 [ A2

D24-1 21 [ An
& 20 [ A1o
S024-4 19 [] Asg
18 [ NC

17 [ 1/03

16 [ 1/02

] 1/01

14 [ 1/00
1 WE

© O ~N® oA ®N 2

-
- o
-
o

-
N
w

2987 drw 02

DIP/SOJ
TOP VIEW

4 26 [INC

5 25 [] A1z
6 24 [ A12
7 23 [[] A11
8 L28-2 22 [] A1
9 21 [ A9

10 20 [] Vo
1 19 [} o
2 18 [] O

PIN DESCRIPTIONS

Name

Description

Ao-A13

Address Inputs

Chip Select

Write Enable

EIE

OE

Output Enable

1/Oo-1/03

Data Input/Output

Vce

Power

GND

Ground

2987 tbl 01

TRUTH TABLE("

Mode Cs WE OE Vo Power
Standby H X X High-Z Standby
Read L H L DATAouUT| Active
Write L L X DATAIN Active
Read L H H High-Z Active

NOTE: 2987 tol 02
1. H=VH, L= Vi, X =Don't Care

ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Com’l. Mil. Unit
VTERM | Terminal Voltage | -0.5t0 +7.0| -0.5t0 +7.0| V
with Respect
to GND
TA Operating Oto+70 | -55t0 +125| °C
Temperature
TsiAs Temperature —-551t0 +125] —651t0 +135| °C
Under Bias
TsTG Storage -5651t0 +125] 6510 +150| °C
Temperature
PT Power Dissipation| 1.0 1.0 W
lout DC Output 50 50 mA
Current
NOTE: 2987 tbl 03
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.

CAPACITANCE (TA = +25°C, f = 1.0MHz)

Symbol Parameter(" Conditions | Max.| Unit
CiN Input Capacitance VIN = 0V 7 pF
Cio I/O Capacitance Vout = 0V 7 pF

NOTE: 2987 tol 04

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




IDT6198S/L

CMOS STATIC RAM 64K (16K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

RECOMMENDED DC OPERATING RECOMMENDED OPERATING

CONDITIONS TEMPERATURE AND SUPPLY VOLTAGE
Symbol Parameter Min. | Typ. | Max. | Unit Grade Temperature GND Vce
Vce Supply Voltage 45 |50 55|V Military -55°C to +125°C ov 5V +10%
GND Supply Voltage 0 0 0 v Commercial 0°C to +70°C ov 5V +10%
VIH Input High Voltage 2.2 —_ 6.0 v 2987 tb1 06
ViL Input Low Voltage | -05"| — | 08 | Vv

NOTE: 2987 tbl 05

1. ViL(min.) = -3.0V for pulse width less than 20ns, once per cycle.

DC ELECTRICAL CHARACTERISTICS
Vee = 5.0V +10%

IDT6198S IDT6198L
Symbol Parameter Test Condition Min. Max. Min. Max. Unit
[Iui] Input Leakage Current Vce = Max., MIL. — 10 —_ 5 pHA
VIN = GND to Vcc COM'L. — 5 — 2
|[¥e]] Output Leakage Current| Vcc = Max., CS= VIH, MIL. — 10 — 5 HA
Vout = GND to Vcc COM'L. — 5 — 2
VoL Output Low Voltage loL = 10mA, Vcc = Min. 0.5 — 0.5 \Y
loL = 8mA, Vce = Min. — 0.4 — 04
VoH Output High Voltage loH = —-4mA, Vce = Min. 24 — 2.4 — \'
2987 tbl 07
DC ELECTRICAL CHARACTERISTICS("
(Vee = 5V £10%, Vic = 0.2V, VHC = Vce - 0.2V)
6198S15 6198520 | 6198S25 | 6198S35 6198545 |6198S55/70/85
6198L15 6198L20 6198L25 6198L35 6198L45 |[6198L55/70/85
Symbol Parameter Power | Com’l.| Mil. {Com’l| Mil. [Com’l.| Mil. |Com’l| Mil. |Com’l.| Mil. |Com’l. | Mil. Unit
lcct Operating Power S 100 | — | 100 | 105]) 100 | 105} 100 | 105 — | 105 | — 105 | mA
Supply Current
CS = Vi, Outputs Open L 75 — 70 80 70 80 70 80 — 80 — 80
Vce = Max., f = 0@
Icca Dynamic Operating S 186 | — | 130 | 160| 125 | 165| 125 | 140 | — | 140 — 140 | mA
Current
CS = Vi, Outputs Open L 125 | — | 115 | 130| 105 | 120| 105 | 115| — | 110 —_ 110
Vce = Max., f = fwax®
IsB Standby Power Supply S 60 | — | 55 | 70 50 60 | 45 | 50 | — | 50 — 50 mA
Current (TTL Level)
CS2>VIH, Vcc = Max., L 45 — 40 50 35 40 30 35 — 35 — 35
Outputs Open, f = fMax®
IsB1 Full Standby Power S 20 | — 15 | 25 15 20 15 20| — | 20 — 20 mA
Supply Current (CMOS
Level) CS> VHc, L 15 | — 05| 15] 05 15] 05 |15 _ 1.5 —_ 1.5
Vce=Max., VIN = VHC or
VIN<Vic, f=0@

NOTES: 2987 tbl 06
1. All values are maximum guaranteed values.
2. Atf=fvmax address and data inputs are cycling at the maximum frequency of read cycles of 1/trc. f = 0 means no input lines change.
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IDT6198S/L
CMOS STATIC RAM 64K (16K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
(L Version Only) Vic = 0.2V, VHc = Vce - 0.2V

Typ. Max.

Veec @ Vee @
Symbol Parameter Test Condition Min. 2.0v 3.0v 2.0V 3.0v Unit
VDR Vcc for Data Retention — 2.0 — — _— — \"
IccDRr Data Retention Current MIL. — 10 15 600 900 pA

COM'L. — 10 15 150 225
tcor® Chip Deselect to Data CS=> VHe 0 — — — —_ ns
Retention Time VIN= VHCc or< Vic
R Operation Recovery Time trc@ — — — — ns
@ Input Leakage Current — — — 2 2 HA
NOTES: 2987 tbl 09

1. Ta=+25°C.
2. trc = Read Cycle Time.
3. This parameter is guaranteed by device characterization but is not production tested.

LOW Vcc DATA RETENTION WAVEFORM

DATA
RETENTION
MODE
Vee 45V 3( 7£ 45V
tCDR [t——- VoR=2V - > R
Cs / é VIH \ / VlHl \
7 VDR (
2987 drw 04
AC TEST CONDITIONS

Input Pulse Levels GND to 3.0V

Input Rise/Fall Times 5ns

Input Timing Reference Levels 1.5V

Output Reference Levels 4 1.5V

AC Test Load See Figures 1 and 2

2987 tbl 10
5V 5V
480Q 480Q
DATAouT DATAO}JT
2550 30pF* 255Q 5pF*
2987 drw 05 2987 drw 06
Figure 1. AC Test Load Figure 2. AC Test Load

(for toLz, tcLz, toHz, twHz, tcHz and tow)

*Includes scope and jig capacitances
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IDT6198S/L
CMOS STATIC RAM 64K (16K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V +10%, All Temperature Ranges)

6198s15(" | 6198520 6198S25 6198535 16198S45/551 |6198S70/851%
6198L15" | 6198L20 6198L25 6198L35 [6198L45/55®? [6198L70/85®
Symbol Parameter Min.| Max. | Min. | Max. |Min. | Max.|Min. | Max.] Min.I Max.lMin. IMax. Unit
Read Cycle
tRC Read Cycle Time 15 — 20 — | 25 — | 35 — |45/55| — [70/85] — ns
tAA Address Access Time e 15 — 19 | — 25 | — 35 — |45/55) — |70/85| ns
tAcs Chip Select Access Time - 15| — | 20 | — 25 | — | 35 — |45/55| — |70/85 | ns
toLzt® | Chip Select to Output in Low-Z 5 | —| 5] —1]5 — |5 | =5 —]5]|—|ns
toE Output Enable to Output Valid —_ 8 — 9 | — 11| — 18 — | 25/35] — |45/55| ns
torz® | Output Enable to Output in Low-Z 5 [ — | 5] =15 — |5 | —|5s5| —]5]|— |ns
tcHz® | Chip Select to Output in High-Z 2 7 2 8 | 2 10| 2 | 14 | — |1520] — |25/30 | ns
tonz® | Output Disable to Output in High-Z 2 7 2 8 | 2 2 | 15 | — |15/20] — |25/30] ns
toH Output Hold from Address Change 5 — 5 — | 2 — |5 — — — | ns
tpu® | Chip Select to Power Up Time 0 — 0 — 10 — | 0 — — — | ns
tp0® | Chip Deselect to Power DownTime | — | 15 | — | 20 | — | 25 | — | 35 | — [45/55| — [70/85] ns
NOTES: 2987 tbl 11
1. 0°to +70°C temperature range only.
2. —55°C to +125°C temperature range only.
3. This parameter is guaranteed by device characterization but is not production tested.
TIMING WAVEFORM OF READ CYCLE NO. 1
tRC
ADDRESS b4 P4
tAA lt—— tOH —»]
=E 4
o= NNk LI/
toE le— toHz )
torz ) >
== 4
55 NN\ K L1V
tACS
5 le— tcHz ) -
- tcrz ®
DATAoUT ( DATA VALID XXX)—
2987 drw 07
NOTES:

5 JF N AN N

. WE is HIGH for Read cycle.

. Device is continuously selected, CS is LOW.
. Address valid prior to or coincident with TS transition LOW.
OE is LOW.
. Transition is measured +200mV from steady state voltage.

6.3




IDT6198S/L .
CMOS STATIC RAM 64K (16K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 2(1:24)

je tRC >
ADDRESS *
»l
tOHtAA -l tOH
DATAouT PREVIOUS DATA VALID DATA VALID
‘ 2987 drw 08
TIMING WAVEFORM OF READ CYCLE NO. 3(':34)
tAcs - [— tCHZ(s)-—>
le— tc1z(]) —»]
DATAouT DATA VALID )
le— tPU —>‘ tPD
VeesuppLy o€ mTTm =T s T s oo 7F
CURRENT o,
2987 drw 09
NOTES:
1. WE s HIGH for Read cycle.

. Device is continuously selected, CS is LOW.

. Address valid prior to or coincident with CS transition LOW.
. OEis LOW.

. Transition is measured +200mV from steady state voltage.

[S NN A Y

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V + 10%, All Temperature Ranges)

6198s15!" | 6198520 6198525 6198S35  [6198545/55?)|6198570/85%)

6198L15(" | 6198L20 6198L25 6198L35 |[6198L45/55?[6198L70/85
Symbol Parameter Min.I Max. Min.l Max. |Min. | Max.| Min. | Max. l Min.| Max. | Min. | Max. [Unit
Write Cycle
twc Write Cycle Time 14 | — 17 | — | 20 — | 30 | — |40/50, — |[60/75] — | ns
tow Chip Select to End-of-Write 14 -— 17 — | 20 — | 25 — |35/50 — |60/75] — | ns
tAaw Address Valid to End-of-Write 14 - 17 — | 20 — | 25 — |35/50f — |60/75] — | ns
tAs Address Set-up Time 0 — 0 — 10 — 10 — 0 —_ 0 — | ns
twp Write Pulse Width 14| — |17 ] — |20 — | 25 | — |[35/50, — |60/75] — | ns
tWR Write Recovery Time 0 — 0 — 10 — 10 — 0 — 0] — |ns
twhz® | Write Enable to Output in High-Z — | s | = 86 |— 7 | — | 10 | — [15/258] — [30/40] ns
tow Data Valid to End-of-Write 10 | — 10 — | 13 — | 16 | — |20/25| — |30/35] — | ns
tDH Data Hold Time ) 0 — 0 — |0 — 10 — 0 — 0 — | ns
tow® | Output Active from End-of-Write s | —| s =15 — |5 | —]|5| —=]5]—|ns

NOTES: 2987 tol 12

1. 0°to +70°C temperature range only.
2. —55°C to +125°C temperature range only.
3. This parameter is guaranteed by device characterization, but is not production tested.
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IDT6198S/L
CMOS STATIC RAM 64K (16K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(":%37)

- twe »|
ADDRESS X )k
OE /
- taw
[e— tAS twp— e tWR —]
e X 7
le—— twz© — ] ow ©

DATAouT 4( @ @

tow tDH
DATAIN DATA VALID
2987 drw 10
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)(": 2 3)
twe »|
ADDRESS X
tAw
CS i 7£
l«— 1AS 1 tcw tWR ]
T\ /
|l«—— tOW ——l@——— tDH ——
DATAIN DATA VALID )
NOTES:

1. WE or CS must be HIGH during all address transitions. o

2. A write occurs during the overlap ( twp) of a LOW CS and a LOW WE.

3. twr is measured from the earlier of CS or WE going HIGH to the end of the write cycle.

4. During this period, I/O pins are in the output state so that the input signals must not be applied.

5. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.

6. Transition is measured £200mV from steady state.

7. If OE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twe or (twHz + tow) to allow the I/O drivers to turn off and data
to be placed on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can
be as short as the specified twp.
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IDT6198S/L )
CMOS STATIC RAM 64K (16K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT6198 X XX X ' X
Device Power Speed Package Process/
Type Temperature
Range
I Blank  Commercial (0°C to +70°C)

B Military (-55°C to +125°C)
Compliant to MIL-STD-883, Class B

D 300 mil CERDIP (D24-1)
L Leadless Chip Carrier (L28-2)
Y Small Outline IC J-Bend (S024-4)

15 Commercial Only

20

25

35

45 Military Only Speed in nanoseconds

55 Military Only
70 Military Only
85 Military Only

E Standard Power

Low Power
2987 drw 12
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Integrated Device Technology, Inc.

CMOS STATIC RAMs
64K (16K x 4-BIT)
Added Chip Select and Output Controls

IDT7198S
IDT7198L

FEATURES:

- Fast Output Enable (OE) pin available for added system
flexibility o

Multiple Chip Selects (CS1, CS2) simplify system design
and operation

High speed (equal access and cycle times)

— Military: 20/25/35/45/55/70/85ns (max.)

Low power consumption

Battery back-up operation—2V data retention (L version
only)

24-pin CERDIP, high-density 28-pin leadless chip carrier,
and 24-pin CERPACK packaging available

Produced with advanced CMOS technology
Bidirectional data inputs and outputs

Inputs/outputs TTL-compatible

Military product compliant to MIL-STD-883, Class B

.

.

.

e o o o

DESCRIPTION:
The IDT7198 is a 65,536 bit high-speed static RAM orga-

nized as 16K x 4. It is fabricated using IDT's high-perfor-
mance, high-reliability technology—CMOS. This state-of-the-
art technology, combined with innovative circuit design tech-
niques, provides a cost effective approach for memory inten-
sive applications.

Access times as fast as 20ns are available. The IDT7198
offers areduced power standby mode, IsB1, which is activated
when CS1 or CS2 goes HIGH. This capability decreases
power, while enhancing system reliability. The low-power
version (L) also offers a battery backup data retention capa-
bility where the circuit typically consumes only 30pW when
operating from a 2V battery.

All inputs and outputs are TTL-compatible and operate
from a single 5V supply.

The IDT7198 is packaged in either a 24-pin ceramic DIP,
28-pin leadless chip carrier, and 24-pin CERPACK.

Military grade product is manufactured in compliance with
the latest revision of MIL-STD-883, Class B, making it ideally
suited to military temperature applications demanding the
highest level of performance and reliability.

FUNCTIONAL BLOCK DIAGRAM

Ao —>— | < Ve
.
. l«— GND
.
65,536-BIT
. DECODER MEMORY ARRAY
.
3
A3 —{t
T
Voo E] - COLUMN I/O
1101
E INPUT
b DATA
V02 B_ CONTROL
VOs E—
= d
4 W I
CS2
m1 —
OE
2985 drw 01
The IDT logo is a registered trademark of Integrated Device Technology, Inc.
MILITARY TEMPERATURE RANGE MAY 1994
©1994 Integrated Device Technology, Inc. 6.4 DSC-1027/4
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IDT7198S/L

CMOS STATIC RAM 64K (16K x 4-BIT) Added Chip Select and Output Enable Controls

MILITARY TEMPERATURE RANGE

MEMORY CONTROL

The IDT7198 64K high-speed CMOS static RAM incorpo-
rates two additional memory control features (an extra chip
select and an output enable pin) which offer additional ben-
efits in many system memory applications.

Both chip selects, Chip Select 1 (CS1) and Chip Select 2
(CS2), must be LOW to selectthe memory. If either chip select
is pulled HIGH, the memory will be deselected and remain in
the standby mode. This dual chip select feature (CS1, CS2)
also brings the convenience of improved system speeds to the
large memory designer by reducing the external logic required
to perform decoding.

PIN CONFIGURATIONS

Ao 1 ~ 24 [ Vce
A2 23 [J A3
A2[]3 22 [ A2
Az[]4 21 [ AN
A4]s 20 [J A1o
As[]s E%:: 19 |1 Ag
As[]7 18 [ CS2
A7[]s 171 /03
As[]9 16 7 /02
CSi] 10 15 7 1101
OE[|n 16 [J 1100
GND [ 12 SO WE

2985 drw 02
DIP/SOJ/CERPACK

TOP VIEW
Q
NDEX 299 89
TTlas
At ][] a4 ! 26 [ NC
A2]1s 25 [] A3
A3 [lse 24 [ Ar2
A4 17 23 [[] A1
As |1 L28-2 22 [] Ao
As 1o 21 [} Ao
A7 [ 10 20 [ /08
As [ 11 19 [] 1702
Cs1 12 18 [] 1701
L ERLALNLR AN
a ST 2985 drw 03
S o
Z =
o%k_
Lcc
TOP VIEW

PIN DESCRIPTIONS

Name Description
A0-A13 Address Inputs
CSi Chip Select 1
C3 Chip Select 2
WE Write Enable
OE Output Enable
1/00-1/03 Data I/O
vce Power
GND Ground

TRUTH TABLE(

2985 tbl 01

Mode CS1 | CS2 | WE | OE o Power
Standby H X X X High-Z | Standby
Standby X H X X High-Z | Standby
Read L L H L Dour Active
Write L L L X DiN Active
Read L L H H High-Z | Active

NOTE: 2985 tbl 02

1.

H=VH, L=V, X =don'tcare.

ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Mil. Unit
VTERM | Terminal Voltage ~0.5t0+7.0 \"
with Respect to GND
TA Operating Temperature —5510 +125 °C
TelAs | Temperature —651t0+135| °C
Under Bias
TstG | Storage Temperature -65t0 +150 | °C
PT Power Dissipation 1.0 w
lout DC Output Current 50 mA
NOTE: 2985 tbl 03

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 notimplied. Exposure to absolute maximum rating condi-
tions for extended periods may affect reliability.
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IDT7198S/L

CMOS STATIC RAMS 64K (16K x 4-BIT) Added Chip Select and Output Enable Controls

MILITARY TEMPERATURE RANGE

RECOMMENDED DC OPERATING

RECOMMENDED OPERATING

CONDITIONS TEMPERATURE AND SUPPLY VOLTAGE
Symbol Parameter Min. | Typ. | Max. | Unit Grade |Ambient Temperature| GND Vce
Vce Supply Voltage 45 |50 [ 55| V Military -55°C to +125°C ov 5V +10%
GND Supply Voltage 0 0 0 \Y 2985 tol 06
Vi Input High Voltage | 22 | — | 60| V | CAPACITANCE (Ta= +25°C, f = 1.0MHz, Vcc = 0V)
Vi Input Low Voftage | -05M] — | o8 | v Symbol Parameter(" Conditions | Max.| Unit
NOTE: 2985 tbl 05
1. ViL (min.) = -3.0V for pulse width less than 20ns, once per cycle. CIN Input Capacitance VIN =0V 7 pF
Cio I/O Capacitance Vout = 0V 7 pF
NOTE: 2985 tbl 04

DC ELECTRICAL CHARACTERISTICS
Vce = 5.0V + 10%, Military Temperature Range Only

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

IDT7198S IDT7198L
Symbol Parameter Test Condition Min. Max. Min. Max. Unit
[LIN]] Input Leakage Current Vce = Max., — 10 — 5 HA
VIN = GND to Vcc
|[Xe]] Output Leakage Current| Vcc = Max., CS=ViH, — 10 — 5 HA
Vout = GND to Vcc
VoL Output Low Voltage loL = 10mA, Vcc = Min. 0.5 —_ 0.5 \'
loL = 8mA, Vcc = Min. —_ 0.4 — 0.4
VoH Output High Voltage IoH = -4mA, Vcc = Min. 2.4 —_ 2.4 —_ \
2985 tbl 07
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
AC Test Load See Figures 1 and 2
2985 tbl 10
5V 5V
480Q 480Q
DATAouT DATAouTt
2550 30pF* 255Q 5pF*
2985 drw 05 2985 drw 06
Figure 1. AC Test Load Figure 2. AC Test Load
(for tcLz1, 2, toLz, tcHzi, 2, toHz, tow and twHz)
*Includes scope and jig capacitances
3
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IDT7198S/L
CMOS STATIC RAM 64K (16K x 4-BIT) Added Chip Select and Output Enable Controls MILITARY TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS("
(Vee = 5V £10%, Vic = 0.2V, VHe = Vce - 0.2V)

7198520 | 7198S25 | 7198S35 | 7198S45 | 7198S55/70| 7198S85
7198L20 | 7198L25 | 7198L35 | 7198L45 |7198L55/70| 7198L85
Symbol Parameter Power Military Military Military Military Military Military | Unit
Icct Operating Power _ S 105 105 105 105 105 105 mA
Supply Current, CS1 and
CS2 < ViL, Outputs Open L 80 80 80 80 80 80
vce = Max., f =02
Iccz Dynamic Operating S 160 1565 140 140 140 140 mA
grrem, CS1 and
CS2 < ViL, Outputs Ogen L 130 120 115 110 110 105
vee = Max., f = fmax®
IsB Standby Power Supply S 70 60 50 50 50 50 mA
Current (TTL Level), CS1
or CS2 > VIH, Vce = Max., L 50 40 35 35 35 35
Outputs Open, f = fmax(®
IsB1 Full Standby Power S 25 20 20 20 20 20 mA
Supply_Current (CMOS
Level) CS1 or CS2 > VHc,
Vce= Max., VIN = VHc or L] 1.5 1.5 1.5 15 1.5 1.5
VINS Vic, =09
NOTES: 2985 tbl 06

1. All values are maximum guaranteed values.
2. Atf = fmax address and data inputs are cycling at the maximum frequency of read cycles of 1/trc. f = 0 means no input lines change.

DATA RETENTION CHARACTERISTICS OVER MILITARY TEMPERATURE RANGE
(L Version Only) VLc = 0.2V, VHC = Vcc - 0.2V

Typ. M Max.
Vcc @ Vcc @

Symbol Parameter Test Condition Min. 2.0v 3.0v 2.0V 3.0V Unit

VDR Vcc for Data Retention — 2.0 — — — — \

ICCDR Data Retention Current — 10 15 600 900 uA

tcor® Chip Deselect to Data TS10rCS2 2 VHe 0 —_ - — —_ ns

Retention Time VIN2 VHC or< ViC

R Operation Recovery Time trc@ — — — — ns

|IL1[(3) Input Leakage Current — — - 2 2 HA
NOTES: 2985 tbl 09
1. Ta=+25°C.
2. trc = Read Cycle Time.
3. This parameter is guaranteed by device characterization but is not production tested.
LOW Vcc DATA RETENTION WAVEFORM

DATA
[&——RETENTION —*}
\ MODE /
vce 4.5V K 7 4.5V
tcoR VDR22V tR
VDR
2985 drw 04
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IDT7198S/L
CMOS STATIC RAMS 64K (16K x 4-BIT) Added Chip Select and Output Enable Controls

MILITARY TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V + 10%, Military Temperature Range)

7198520 7198S25 | 7198S35/45 | 7198S55 7198S70 7198S85
7198L20 7198L25 | 7198L35/45 7198L55 7198L70 7198L85
Symbol Parameter Min.| Max. | Min. | Max.| Min.| Max.|Min. | Max. Min.l Max. | Min.| Max. |Unit
Read Cycle
tRC Read Cycle Time 20 — | 25 — | 35148 — | 55 — 70| — | 8| — | ns
tAA Address Access Time — 19 — | 25| — |35/45] — 55 — | 70| — | 8 | ns
tacsi 2t Chip Select-1,2 Access Time — 20 | — | 25| — |3545 — 55 — 70 | — | 85 | ns
toLz1,202| Chip Select-1,2 to Output in Low-Z s | —] 5] —| 5| =5 —=|5|—1]|5|—|ns
10E Output Enable to Output Valid —_ 9 — 1 — | 20725 — 35 — 45 — | 55 | ns
torz® Output Enable to Output in Low-Z 5 — 5 — 5 — | 5 e 5 —_ 5] — | ns
toHz1,2@|Chip Select 1,2to OutputinHigh-Z | — | 8 | — | 10| —| 14| — | 20 | — | 25| —| 30 | ns
tonz!? |Output Disable to Output in High-Z — | 8 | — —| 5| —| 2 |—]25| — 30 |ns
toH Output Hold from Address Change 5 — 5 —_ 5 — 5 —_ 5 — 5 — | ns
tpu®  |Chip Select to Power Up Time o —]Jo| =l ol =fo| —=]of|—=1]o0of—=1]ns
tro(® Chip Deselect to Power Down Time — 20 — | 26| — |35/45] — 55 — 70 — | 8 | ns
NOTES: 2985 tbl 11
1. Both chip selects must be active low for the device to be selected.
2. This parameter is guaranteed by device characterization but is not production tested.
TIMING WAVEFORM OF READ CYCLE NO. 1)
f tRC -
ADDRESS
I tAA toH—>
ﬁ(KKKKKKK* 717777777
toE (5)
toHZ
torz® /
SIEANNNNN /11111
tACS1, 2 (5) >
[ tcHZ1,
e tcm,z(s) EE—— 2
DATAOUT ( DATA VALID )(XX)_.
2985 drw 07
NOTES:

(LI NIRRT

. WEis HIGH for Read cycle. .
. Device is continuously selected, CS1is LOW, CS2 is LOW.

. Address valid prior to or coincident with CS1 and or CS2 transition LOW.
OEis LOW.
. Transition is measured +200mV from steady state voltage.

6.4




IDT7198S/L
CMOS STATIC RAM 64K (16K x 4-BIT) Added Chip Select and Output Enable Controls

MILITARY TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 2(1:% 9

ADDRESS *

DATAout

DATAouT

f— iRC ol
toH b ! tOH —»
PREVIOUS DATA VALID ) DATA VALID X
2985 drw 08
TIMING WAVEFORM OF READ CYCLE NO. 334
CSi2 5( 7£
l———— tACS1, 2 | tcHZ1, 2 (5
le—— tcL71,205) —— ]
DATA VALID )—

l—tPU — D

Icc
Vcc SUPPLY

NOTES:

(S SN N

. WEis HIGH for Read cycle. .
. Device is continuously selected, CS1 is LOW, CSzis LOW.
. Address valid prior to or coincident with CS1 and or CSz transition LOW.
. OEis LOW.
. Transition is measured +200mV from steady state voltage.

AC ELECTRICAL CHARACTERISTICS (vVcc=5.0V + 10%, All Temperature Ranges)

2985 drw 09

7198S20 7198S25 | 7198S35/45 | 7198S55 7198S70 7198S85
7198L20 7198L25 | 7198L35/45 | 7198L55 7198L70 7198L85
Symbol Parameter Min. | Max. | Min. | Max.| Min. | Max.|Min. | Max. | Min. | Max.| Min.| Max. |unit
Write Cycle
twe Write Cycle Time 17 — |1 20 — |30/40] — | 50 — | 60 — | 75| — |ns
tow1,2(" [ Chip Select to End-of-Write 17 | — [ 20| — |25138] — [s50 | — [e0 | — | 75| — |[ns
taw Address Valid to End-of-Write 17 — 20 — |25/35] — | 50 — 60 — 75| — |ns
1As Address Set-up Time 0 — 0 — 0 — 0 — 0 — O | — Ins
twp Write Pulse Width 17 — 20 — |25/35 — | 50 — 60 — 751 — |ns
twR1,2 | Write Recovery Time 0 — 0 — 0 — | 0 — 0 — 0| — |ns
twrz!® |Write Enable to Output in High-Z — || — | 7| — 1018 — | 25 | — | 30| — |40 |ns
tow Data Valid to End-of-Write 10 — 13 — |15/20] — | 25 — 30 —_ 35| — |ns
tDH Data Hold Time — 0 — 1] 0 — — 0 — 0| — |ns
tow® | Output Active from End-of-Write — |5 | —1|s — |5 | —|5]| =] 5= [ns
NOTES: 2985 tbl 12

1. Both chip selects must be active low for the device to be selected.

2. This parameter is guaranteed by device characterization but is not production tested.
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IDT7198S/L
CMOS STATIC RAMS 64K (16K x 4-BIT) Added Chip Select and Output Enable Controls MILITARY TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(": 23 7)

twe -
ADDRESS X )k
OE /
tAw
CS1,2 \ /
le— tAS twp (7) >l tWR —f
W X i
le— twHz © —:] . tow © -
DATAoUT -—< ) ) @
L W tH
DATAIN )k DATA VALID
2985 drw 10
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)(")
twe -
ADDRESS X
taw
CSi.2 7[
la— tAS tcw tWR
WE \ /
tOW ——»t@——— tDH
DATAIN DATA VALID
2985 drw 11
NOTES

1. WE, TS1 or CS2 must be HIGH during all address transitions.

2. A write occurs during the overlap (twp) of a LOW WE, a LOW TS1 and a LOW CS2.

3. twr is measured from the earlier of CS1, CS2 or WE going HIGH to the end of the write cycle.

4. During this period, the I/O pins are in the output state, and input signals must not be applied.

5. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, outputs remain in the high-impedance state.

6. Transition is measured +200mV from steady state.

7. IfOE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHz + tow) to allow the I/O drivers to turn off and data
to be placed on the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short
as the specified twp.
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IDT7198S/L
CMOS STATIC RAM 64K (16K x 4-BIT) Added Chip Select and Output Enable Controls

MILITARY TEMPERATURE RANGE

ORDERING INFORMATION

IDT7198 X XX X B
Device Power Speed  Package Process/
Type Temperature
Range

mro

1

20 Military Only
25 Military Only
35 Military Only
45 Military Only
55 Military Only
70 Military Only
85 Military Only

Standard Power
Low Power

L——— B Military (~55°C to +125°C)

Compliant to MIL-STD-883, Class B

300 mil Ceramic DIP (D24-1)
Leadless Chip Carrier (L28-2)
CERPACK (E24-1)

Speed in nanoseconds

2985 drw 12
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Integrated Device Technology, Inc.

CMOS STATIC RAM
64K (8K x 8-BIT)

IDT7164S
IDT7164L

FEATURES:

» High-speed address/chip select access time

— Military: 20/25/30/35/45/55/70/85ns (max.)

— Commercial: 15/20/25/30/35ns (max.)

Low power consumption

Battery backup operation — 2V data retention voltage
(L Version only)

Produced with advanced CMOS high-performance
technology

Inputs and outputs directly TTL-compatible
Three-state outputs

Available in:

— 28-pin DIP, SOIC, SOJ, and CERPACK

— 32-pin LCC

Military product compliant to MIL-STD-883, Class B

.

.

DESCRIPTION:

The IDT7164 is a 65,536 bit high-speed static RAM orga-
nized as 8K x 8. ltis fabricated using IDT’s high-performance,
high-reliability CMOS technology.

Address access times as fast as 15ns are available and the
circuit offers a reduced power standby mode. When CS1 goes
HIGH or CS2 goes LOW, the circuit will automatically go to,
and remainin, alow-power stand by mode. The low-power (L)
version also offers a battery backup data retention capability
at power supply levels as low as 2V.

All inputs and outputs of the IDT7164 are TTL-compatible
and operation is from a single 5V supply, simplifying system
designs. Fully static asynchronous circuitry is used, requiring
no clocks or refreshing for operation.

The IDT7164 is packaged in a 28-pin 300 mil DIP and SOJ;
28-pin 330 mil SOIC; 28-pin 600 mit DIP; 32-pin LCC; and 28-
pin CERPACK.

Military grade product is manufactured in compliance with
the latest revision of MIL-STD-883, Class B, making it ideally
suited to military temperature applications demanding the
highest level of performance and reliability.

FUNCTIONAL BLOCK DIAGRAM

A
0 o %—— l¢— Ve
L] [ ]
[ ] [ ] |
. ADDRESS | o 65,536 BIT ¢— GND
. DECODER | MEMORY ARRAY
L] [ ]
Az o I > o
| 4 4
e o o
A \ X4
/00 o— 7/ e |
. [:I o /0 CONTROL
[ ] r L]
° e o o
[ ] /
07 o I :
[—<i
CS10—

CS2 o——— CONTROL

OE o— LOGIC

WE. 2967 drw 01
The IDT logo is a regi d of Device T I Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1994

1994 Integrated Device Technology, Inc.

6.5 DSC-1002/7
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IDT7164S/L ,
CMOS STATIC RAM 64K (8K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
Y00 W
W INDEX 2222238
NG ] 28 [V oo Ny,
Az 2 27 (1 WE 43 2 132313
A7[]s 26 [1 CS2 As [1s ! 20 [[] As
As[]4 pog-1 25[1As As |16 28 [[] Ao
AsS  ogg 24P As As [17 27 [] A
As[]s 23 [ A1 Az []s 26 [ NC
As7 B2 »BEE Az [1o L32-1 25 [J OE
A2[]s P281 21 [JAvw At [110 24 [[] Ao
Ai[]e Pp2s2 20 [1CSs Ao [111 23 [[] TSy
Ao []10 gopg-3 19 |dVO 7 NC []12 22 [[] VO7
110 o [ 11 S028-5 18 [JI/O 6 /0o [113 21 [[] VOs
Vo 1[4 12 17 VO s 14 15 16 17 18 19 20
VO 2 O 18 16 (10 4 R
GND [] 14 15 /0 3 002Z300 seramos
== 15} ===
2967 drw 02
32-PINLCC
DIP/SOIC/SOJ/CERPACK TOP VIEW
TOP VIEW
PIN DESCRIPTIONS TRUTH TABLE(1:23)
Name Description WE| CTS1| cs2 | OE| Vo Function
Ao-A12 Address x | H [ x | x| High-z |Deselected — Standby (isB)
Voo-1o7 Data Input/Output x | x| L | x| High-Z [Deselected — Standby (ISB)
Cst Chip Select x | vic| vicor] X | High-z |Deselected —standby (1sB1
CS2 Chip Select VLC
WE Write Enable X | x| vic | x| High-Z |Deselected —Standby (ISB1
OE Output Enable H L H H | High-Z |Output Disabled
GND Ground H L H L | Dataour |Read Data
vcc Power L L H X_| Dataw |Write Data
2967 tbl 01
NOTES: _ _ 2967 tbl 02
1. CSz2 will power-down CSt, but CS1 will not power-down CSa.
2. H=VmH, L=V, X =don'tcare.
3. Ve =0.2V, VHe = Vce - 0.2V
ABSOLUTE MAXIMUM RATINGS™
Symbol Rating Com’l. Mil. Unit RECOMMENDED OPERATING
VTERM® | Terminal Vohtage | 0510+7.0| 0510+70] v | TEMPERATURE AND SUPPLY VOLTAGE
with Respect Grade’ Temperature GND vee
to GNP Military -55°C to +125°C ov 5V +10%
TA Operating 010470 | -55104125( °C | "o mmercial 0°C to +70°C oV 5V £ 10%
Temperature 2967 tbl 05
TBIAS Temperature -5510 +125] -6510 +135| °C
tinder Blas RECOMMENDED DC OPERATING
TSTG Storage -55t0 +125| -65t0 +150| °C
Temperature CONDITIONS
PT Power Dissipation 1.0 1.0 w Symbol Parameter Min. | Typ.| Max. [Unit
louT DC Output 50 50 mA VGcC Supply Voltage 4.5 5.0 55 \
Current GND Supply Voltage 0 0 0 \
NOTES: ) 296710103 VIH Input HIGH Voltage 22 | — |Vcc+05 V
1. Stresses greater than those listed under ABSOLUTE MAXIMUM )
RATINGS may cause permanent damage to the device. This is a stress ViL Input LOW Voltage [-05 - 08 v
rating only and functional operation of the device at these or any other NOTE: 2967 1} 06

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

2. VTeERM must not exceed VCC + 0.5V.

1. ViL(min.) = 1.5V for pulse width less than 10ns, once per cycle.




IDT7164S/L
CMOS STATIC RAM 64K (8K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

CAPACITANCE (Ta = +25°C, f = 1.0MHz)

Symbol Parameter(" Conditions | Max. | Unit
CIN Input Capacitance VIN = 0V 8 pF
Cl/o I/O Capacitance VOouT = 0V 8 pF

NOTE: 2967 tbl 04

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

DC ELECTRICAL CHARACTERISTICS™
(Vce = 5.0V £ 10%, VLc = 0.2V, VHC = Vcc - 0.2V)

7164S15 7164S20 7164S25 7164S30
7164L15 7164L20 7164L25 7164L30
Symbol Parameter Power| Com’l.}y Mil. |Com’l.] Mil. |Com’l.] Mil. |Com’l.] Mil. | Unit
Icct Operating Power Supply S 110 — 100 110 90 110 90 100 | mA
Current, CS1 = VIL, CSz = VIH,
Outputs Open, VCC = Max., f = 0@ L 100 | — 90 100 80 100 80 90
Icc2 | Dynamic Operating Current S 180 —_— 170 180 170 180 160 170 | mA
CSi = VIL, CS2 = VIH,
Outputs Open, VCC = Max., f = fMAX®) L 150 | — 150 160 150 160 140 150
ISB Standby Power Supply Current S 20 — 20 20 20 20 20 20 mA
(TTL Level), CSt 2 VIHor CS2 < VIL
VCC = Max., Outputs Open, f = fMAX® L 3 — 3 5 3 5 3 5
ISB1 Full Standby Power Supply Current S 15 —_ 15 20 15 20 15 20 mA
(CMOS Level), f = 09, VCC = Max.
1.CS1 2 VHC and CS22 VHC, or L 0.2 —_ 0.2 1 0.2 1 0.2 1
2.CS2<VLC

DC ELECTRICAL CHARACTERISTICS(" (Continued)
(Vee = 5.0V £10%, Vic = 0.2V, VHC = Vcc - 0.2V)

7164S35 7164545 7164S55 | 7164570/85@
7164135 7164L45 7164L55 7164L70/85(
Symbol Parameter Power| Com’l.| Mil. |Com’l.| Mil. |Com’l.] Mil. | Com’l.] Mil. | Unit
Icct Operating Power Supply S 90 100 _— 100 — 100 — 100 | mA
Current, CS1 = ViL, CS2 = VIH,
Outputs Open, Vcc = Max., f = 0©) L 80 90 — 20 - 90 — 90
lccz Dynamic Operating Current S 150 160 —_ 160 —_— 160 — 160 | mA
CS1=Vi, CS2 = VIH,
Outputs Open, Vcc = Max., f = fuax® L 130 [ 140 | — | 1830 | — | 125 — | 120
IsB Standby Power Supply Current S 20 20 — 20 —_ 20 —_— 20 mA
(TTL Level), CS1 2 VIH, or CS2 < VIiL
Vce = Max., Outputs Open, f = fuax(®) L 3 5 — 5 - 5 - 5
IsB1 Full Standby Power Supply Current S 15 20 — 20 — 20 — 20 mA
(CMOS Level), f = 0, Vce = Max.
1. CS12VHc and CS2 2 VHc, or L 0.2 1 —_ 1 — 1 — 1
2.CS2<Vic
NOTES: 2967 tbl 07

1. All values are maximum guaranteed values.
2. Also available: 100, 120, 150 and 200ns military devices.
3. fmax = 1/trc (all address inputs are cycling at fmax); f = 0 means no address input lines are changing.
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IDT7164S/L

CMOS STATIC RAM 64K (8K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS
(Vee = 5.0V + 10%)

IDT7164S IDT7164L
Symbol Parameter Test Condition Min. Max. Min. Max. Unit
Jiui| Input Leakage Current Vce = Max., MIL. — 10 — 5 pnA
VIN = GND to Vcc COM'L. — 5 —_ 2
|ILo| Output Leakage Current | Vcc = Max., CS1 = VIH, MIL. —_ 10 — 5 HA
VouT = GND to Vcc COM'L. — 5 — 2
VoL Output Low Voltage loL = 8mA, Vcc = Min. 0.4 —_ 0.4 \
loL = 10mA, Vce = Min. — 0.5 — 0.5
VoH Output High Voltage loH = —4mA, Vcc = Min. 24 — 2.4 —_ v
DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
(L Version Only) (VLc = 0.2V, VHc = Vce - 0.2V)
Typ. Max.
Vee @ Veec @
Symbol Parameter Test Condition Min. 2.0v 3.0v 2.0V 3.0v Unit
VDR Vcc for Data Retention — 2.0 —_ — —_ — \'
Iccobr Data Retention Current MIL. — 10 15 200 300 HA
COM'L. —_ 10 15 60 90
tcor® Chip Deselect to Data 1.TS12 VHe 0 - — — — ns
Retention Time CS2 > VHe, or
R Operation Recovery Time | 2.CS2<Vic trc(® — — — — ns
)@ Input Leakage Current — — — 2 2 uA
NOTES: 2067 tbl 10
1. Ta=+25°C.
2. trc = Read Cycle Time.
3. This parameter is guaranteed by device characterization, but is not production tested.
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
AC Test Load See Figures 1 and 2
2967 tbl 08
5V 5V
480Q 4800
DATAcuT DATACUT
2550 30pF* 2550 5pF*
2967 drw 06

Figure 1. AC Test Load

*Includes scope and jig capacitances

2967 drw 07

Figure 2. AC Test Load
(for tcLzn, tcLzz, toLz, tcHz1, tcHze2, toHz, tow, and twHz)
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IDT7164S/L.
CMOS STATIC RAM 64K (8K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V +10%, All Temperature Ranges)

7164s515(" 7164520 7164525 7164530
7164L15(" 7164L20 7164L25 7164L30

Symbol Parameter Min. I Max. | Min. J Max.| Min. | Max. | Min. | Max. | Unit
Read Cycle

tRC Read Cycle Time 15 — 20 — 25 — 30 — ns
tAA Address Access Time — 15 — 19 —_ 25 — 29 ns
tacs1® | Chip Select-1 Access Tim — | 15 — 20 — 25 — 30 | ns
tacs2® | Chip Select-2 Access Time — | 20 — 25 — 30 — 35 ns
toLz1,2 | Chip Select-1, 2 to Output in Low-Z 5 — 5 — 5 — 5 — ns
toE Output Enable to Output Valid — 7 —_ 8 — 12 — 15 ns
toLz®¥ Output Enable to Output in Low-Z o | — 0 — 0 — 0 — ns
tcHz1,2] Chip Select-1, 2 to Output in High-Z — 8 — 9 — 13 — 13 | ns
toHz® [ Output Disable to Output in High-Z — 7 — 8 — 10 — 12 | ns
tOH Output Hold from Address Change 5 — 5 —_ 5 — 5 —_ ns
tru® | Chip Select to Power Up Time 0 — 0 — 0 — 0 — | ns
tp0 | Chip Deselect to Power Down Time — | 15 — 20 —_ 25 - 30 | ns
Write Cycle

twe Write Cycle Time 15 — 20 —_ 25 — 30 — ns
tcw1,2 | Chip Select to End-of-Write 14 — 15 — 18 — 22 — ns
taw Address Valid to End-of-Write 14 — 15 — 18 — 22 — ns
tAS Address Set-up Time 0 — 0 — 0 —_— 0 —_ ns
twp Write Pulse Width 14 — 15 — 21 — 23 — ns
tWR1 Write Recovery Time (CS1, WE) 0 — 0 - 0 — 0 — ns
tWR2 Write Recovery Time (CS2) 5 — 5 —_ — — ns
twhz{¥ | Write Enable to Output in High-Z — 6 — 8 — 10 — 12 | ns
tow Data to Write Time Overlap 8 — 10 — 13 —_ 13 — ns
DH1 Data Hold from Write Time (CSt, WE) 0 — — — — | ns
tDH2 Data Hold from Write Time (CSgz) 5 — —_ — — ns
tow!® | Output Active from End-of-Write 4 — 4 — 4 — 4 — ns

NOTES: 2967 tbl 11

1. 0°to +70°C temperature range only.

2. -55°C to +125°C temperature range only. Also available: 100, 120, 150 and 200ns military devices.
3. Both chip selects must be active for the device to be selected.

4. This parameter is guaranteed by device characterization, but is not production tested.
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IDT7164S/L _
CMOS STATIC RAM 64K (8K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Continued) (Vcc = 5.0V + 10%, All Temperature Ranges)

7164535 7164545@ | 7164S55@ |7164S701%/85@
7164L35 7164L45@ 7164L55  |7164L70/%/85@

Symbol Parameter Min. I Max. | Min. l Max.| Min. | Max. | Min. ] Max. | Unit
Read Cycle

tRC Read Cycle Time 35 — 45 — 55 — 70/85 — ns
tAA Address Access Time —_ 35 — 45 _ 55 — | 70/85 | ns
tacs1® |Chip Select-1 Access Time — | 35 — 45 — 55 — | 7085 | ns
tacs2® Chip Select-2 Access Time — 40 — 45 — 55 — | 70/85 | ns
tcLzt ,2(4) Chip Select-1, 2 to Output in Low-Z 5 — 5 — 5 — 5 — ns
toE Output Enable to Output Valid — 18 — 25 — 30 — | 8540 | ns
torz) | Output Enable to Output in Low-Z 0 — 0 — 0 — 0 — | ns
toHz1,2 ] Chip Select-1, 2 to Output in High-Z — | 15 — 20 — 25 — | 3085 | ns
tonz¥ | Output Disable to Output in High-Z — | 15 — 20 — 25 — | 30135 | ns
toH Output Hold from Address Change 5 — 5 — 5 — 5 — ns
tru®  |Chip Select to Power Up Time 0 — 0 — 0 — 0 — | ns
tpo¥  |Chip Deselect to Power Down Time — | 35 — 45 — 55 — | 70/85 | ns
Write Cycle

twe Write Cycle Time 35 — 45 — 56 — 70/85 | — ns
tcw1,2  |Chip Select to End-of-Write 25 — 33 — 50 — 60/75| — ns
taw Address Valid to End-of-Write 25 —_ 33 —_ 50 — 60/75| — ns
tAS Address Set-up Time 0 — 0 — 0 —_ 0 —_ ns
twp Write Pulse Width 25 —_ 25 — 50 —_ 60/75 —_ ns
tWR1 Write Recovery Time (CS1, WE) 0 — ] — 0 — ] — | ns
twR2 Write Recovery Time (CSz2) 5 — 5 — 5 — 5 — ns
twHz¥  |Write Enable to Output in High-Z — | 14 — 18 — 25 — | 3085 | ns
tow Data to Write Time Overlap 15 — 20 — 25 — 3035 — ns
tDH1 Data Hold from Write Time (CS1, WE) 0 —_ 0 — 0 — 0 — | ns
tDH2 Data Hold from Write Time (CSz2) 5 — 5 — 5 — 5 — ns
tow®  |Output Active from End-of-Write 4 — 4 — 4 — 4 — | ns

NOTES: 2967 tbl 11

. 0°to +70°C temperature range only.

. ~55°C to +125°C temperature range only. Also available: 100, 120, 150, and 200ns military devices.
. Both chip selects must be active for the device to be selected.

. This parameter is guaranteed by device characterization, but is not production tested.

b WM =
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IDT7164S/L

CMOS STATIC RAM 64K (8K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1("

< tRC ‘g

ADDRESS X #
% AN /77

I Yad

toE >
le—— torz © ——f

cs2 {{{{{f

< tAcs2
l— tcize®) ———»

oS “WQZ 21NV

tACSt > le— torz © >

5
tCHZ2 ® >

e LA ——— e——— tcHz1 © >
a
DATACUT ( DATA VALID )<XX>_
2967 drw 08
TIMING WAVEFORM OF READ CYCLE NO. 2(':2 4
tRc
ADDRESS )/ X
\
tAA N .
toH o le——toH
DATAouT DATA VALID
2967 drw 09
TIMING WAVEFORM OF READ CYCLE NO. 3(t:34)
CSt 5( 7F
CS2 4 \
—le tacs2 » t
—— toiz2 & —————» —  tcrze® —p
<+ tAcs1 ©
l¢—————— tcLz1 ) ———pf —— tCHZ1 " ——p
DATAoUT P —— ( DATA VALID D=
POWER Icc s
SUPPLY ]L
CURRENT Igg
[ ¢— tPD
NOTES:

. WEis HIGH for Read cycle.

1
2. Device is continuously selected, CSt is LOW, CSz is HIGH.

3. Address valid prior to or coincident with CS1 transition LOW and CSz transition HIGH.
4

5

. OEis LOW.

. Transition is measured +200mV from steady state.

2967 drw 10
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IDT7164S/L .
CMOS STATIC RAM 64K (8K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(*:%©)

e twe »

ADDRESS

o= [/[// AARRRRRRNN
s \\\\\ /11777777

tAW — twR1 @) —»f
— tAS ——»
WE \ /
\\ 7
6)
“) i tow @
DATA VA A VWA WA WA WA}
o 77777777777
@ |¢——— tDW ———>1¢—— t DH1,2
twhz (7
DATAIN DATA VALID
2067 drw 11
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)(" 2
twe
ADDRESS X X
tAs twrz @)
cs2 {{{f{/ yaA 365\5555555555
tow twri @
EEANARANARNANRNNNNNY G 77777777
\ N £, /////
tAW
tow tDH12
DATAIN DATA VALID
2067 drw 12
NOTES: _
1. WE, CS1or CS2 must be inactive during all address transitions.
2. A write occurs during the overlap of a LOW WE, a LOW CS1 and a HIGH CSa.
3. twrt, 2 is measured from the earlier of CS1 or WE going HIGH or CS2 going LOW to the end of the write cycle.
4. During this period, I/O pins are in the output state so that the input signals must not be applied.
5. Ifthe CSt LOW transition or CS2 HIGH transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.
6. OE s continuously HIGH. If OE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHz +tow) to allow the

1/0 drivers to turn off and data to be placed on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not
apply and the minimum write pulse width is as short as the specified twe.
7. Transition is measured £200mV from steady state.

6.5 8



IDT7164S/L
CMOS STATIC RAM 64K (8K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

LOW Vcc DATA RETENTION WAVEFORM DATA
—— RETENTON

Vce 45V 5( 7£ 45V

tcoR | > VDR 22V <

\a

= 777777778\ = = 3;\\\\\\\\

2967 drw 05

ORDERING INFORMATION

IDT 7164 X XX XXX X
Device Power Speed  Package Process/
Type Temperature
Range

I Blank  Commercial (0°C to +70°C)
B

Military (=55°C to +125°C)
Compliant to MIL-STD-883, Class B

Y 300 mil SOJ (SO28-5)

PE 330 mil SOIC (S028-3)

TD 300 mil CERDIP (D28-3)

D 600 mil CERDIP (D28-1)

P 600 mil Plastic DIP (P28-1)

TP 300 mil Plastic DIP (P28-2)

L32 32 Leadless Chip Carrier (L32-1)
XE CERPACK F11 (E28-2)

15 Commercial Only

20

25

30

35 Military Only Speed in nanoseconds

45 Military Only
55 Military Only
70 Military Only

85 Military Only
|s Standard Power
|L Low Power 2967 drw 13
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256K SRAM PRODUCTS

The flagship 256K family of IDT SRAMs offers some of the
fastest speeds in the industry in 8-bit wide and 4-bit wide
configurations. IDT's world-class CMOS technology provides
high-performance (as fast as 12ns) at a minimal cost in a wide
array of packaging options.

The 20ns 71256 offers the best standby power consump-
tion in the industry in its “L" version, which makes it ideally
suited for battery-operated equipment like notebook comput-
ers and portable instruments.

The CMOS x8 parts are especially suitable for cache
memory applications in the PC market, both as the asynchro-
nous tag SRAM or data SRAM. The x4 parts are well suited for
many workstation cache applications as well, such as R4000
cache implementations.

High-performance communications applications can also
benefit from the fast speeds and surface-mount packaging
options offered in this family.

Part Speeds
Size Organization Process Number Power Commercial Military
256K 64K x 4 CMOSs 61298 SA 12,15,17,20 20,25
32K x 8 CMOs 71256 S/L 20,25,35,45 25,30,35,45,55,70,
85,100,120,150
32K x 8 CMOSs 71256 SA 12,15,20,25 15,20,25
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Integrated Device Technology, Inc.

CMOS STATIC RAM IDT61298SA
256K (64K x 4-BIT)

FEATURES:

64K x 4 high-speed static RAM
+ Fast Output Enable (OE) pin available for added system

flexibility

— Military: 20/25ns (max.)

— Commercial: 12/15/17/20ns (max.)
JEDEC standard pinout
300 mil 28-pin DIP, 300 mil 28-pin SOJ, and 300 mil 28-pin

LCC

Three-state outputs

High speed (equal access and cycle times)

Produced with advanced CMOS technology
Bidirectional data inputs and outputs
Inputs/Outputs TTL-compatible

Military product compliant to MIL-STD-883, Class B

DESCRIPTION:

The IDT61298SA is a 262,144-bit high-speed static RAM
organized as 64K x 4. |t is fabricated using IDT's high-
performance, high-reliability CMOS technology. This state-of-
the-art technology, combined with innovative circuit design
techniques, provides a cost-effective approach for memory
intensive applications.

The IDT61298SA features two memory control functions:
Chip Select (CS) and Output Enable (OE). These two func-
tions greatly enhance the IDT61298SA's overall flexibility in
high-speed memory applications.

Accesstimes asfastas 12nsareavailable. The IDT61298SA
offers a reduced power standby mode, ISB1, which enables
the designer to considerably reduce device power require-
ments. This capability significantly decreases system power
and cooling levels, while greatly enhancing system reliability.

All inputs and outputs are TTL-compatible and the device
operates from a single 5 volt supply. Fully static asynchronous

FUNCTIONAL BLOCK DIAGRAM

Ao

_ti le— VcC
«— GND
. D
E
C 262,144-BIT
o 8 MEMORY ARRAY
E
. R
Ats —>—
I |
1/00 -:I ?—-1 —
— /0 CONTROL
Vo B— INPUT
DATA ‘
/02 ﬁ_ CONTROL
103 j— ’_ﬁ
1
S - =
we— L
OE—oL/ 2071 drw 01
The IDT logo is a reg d trademark of | d Device T Inc.

MILITARY AND COMMERCIAL TEMPERATURE RANGES

MAY 1994

©1994 Integrated Device Technology, Inc.

DSC-1006/5
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IDT61298SA

CMOS STATIC RAM 256K (64K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
DESCRIPTION (Continued) TRUTH TABLE("?
circuitry, along with matching access and cycle times, favor Cs | OE | WE Vo Function

the simplified system design approach. 3

The IDT61298SA is packaged in a 28-pin Sidebraze or
Plastic 300 mil DIP, an SOJ, plus an LCC, providing improved L
board-level packing densities. L

Military grade product is manufactured in compliance with H
the latest revision of MIL-STD-883, Class B, making it ideally
suited to military temperature applications demanding the
highest level of performance and reliability.

DATAOUT | Read Data

DATAIN | Write Data

High-Z | Outputs Disabled

High-Z | Deselected - Standby (IsB)
VHc® High-Z | Deselected - Standby (IsB1)

NOTES: 2971 tol 01
1. H=VmH, L=V, x=Don't care.

2. Vic=0.2V, VHc = Vcc -0.2V.

3. Other inputs 2VHc or <VLc.

X|X|IT| X|r
X|X|Z|rr| T

PIN CONFIGURATION ABSOLUTE MAXIMUM RATINGS("
Symbol Rating Com’l. Mil. Unit
NC 1 o [ Voo VTERM®@)| Terminal Voltage |[-0.5t0 +7.0] -0.5t0+7.0| V
Ao (]2 27 [] A1s with Respect
A1 []s 26 [ A1a to GND
A2 4 25 £ A1a TA Operating 0t0+70 | —55t0+125| °C
As 5 24117 A2 Temperature
A 6 23 A
Ag E7 Cog-1 22 % A:; TBlAS Tempergture -551t0 +125] —651t0 +135| °C
As C]e  P282 21 NC Under Bias
A7 e SO%5 20 e TsTc | Storage 5510 +125| 6510 +150| °C
As []10 19 [ /O3 Temperature
As gM 18 g 102 PT Power Dissipation 1.0 1.0 w
CS [} 12 70 101
OE []13 16 [ /00 lout DC Output 50 50 mA
GND []14 15 1 WE Current
NOTES: 2971 tol 02
2071 drw 02 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
DIP/SOJ 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.

2. VTERM must not exceed Vcc + 0.5V.

TOP VIEW

PV ST A CAPACITANCE
As [s 25 [] A1a (TA = +25°C, f = 1.0MHz, SOJ Package)
A4 [ls 24 [[] A13 Symbol Parameter(" Conditions | Max.| Unit
As |17 23 [] A12 -
: : IN =
As s 1282 22 [1 At CIN Input Capacitance VIN = 3dV 5 pF
A7 [T 21 [] Ao Cro I/0 Capacitance VouT = 3dV 7 pF
As ] 10 20 [ /O3 NOTE: 2971 16103
Ao [T 11 19 [J 1102 1. This parameter is determined by device characterization, but is not
CS [ 12 18 [} 1/O1 production tested. -
13 14 15 16 17
LU
|O % %lg 5 2971 drw 02a
5 =
LCC
TOP VIEW

741 2



IDT61298SA )
CMOS STATIC RAM 256K (64K x 4-BIT)

T gy ——

MILITARY AND COMMERCIAL TEMPERATURE RANGES

RECOMMENDED OPERATING

RECOMMENDED DC OPERATING

TEMPERATURE AND SUPPLY VOLTAGE CONDITIONS
Grade Temperature GND Vce Symbol Parameter Min. |[Typ. Max. [Unit
Military —55°C to +125°C ov 5V +10% Veoc Supply Voltage 45 |50 5.5 v
Commercial 0°C to +70°C ov 5V+10% GND Supply Voltage 0 0 0 \
2971 1ol 04 ViH Input High Voltage| 2.2 — |Vec+05V| V
ViL Input Low Voltage |-0.5(" | — 0.8 v
NOTE: 2971 tbl 05

DC ELECTRICAL CHARACTERISTICS("
(Vee = 5V +£10%, VLc = 0.2V, VHC = Vce - 0.2V)

1. Vit (min.) = —1.5V for pulse width less than 10ns, once per cycle.

61298SA12 | 61298SA15 | 61298SA17 | 61298SA20 | 61298SA25
Symbol Parameter Com’l. | Mil. | Com’l.| Mil. |Com’l. | Mil. |Com’l.| Mil. | Com’l.|] Mil. | Unit
lcc Dynamic Operating Current
CS = ViL, Outputs Open 160 —_ 140 — 135 — 130 | 140 — 120 | mA
vee = Max., f = fuax(®@
IsB Standby Power Supply
Current (TTL Level) 50 — 45 —_ 40 — 40 45 —_ 40 mA
CS2z Vi, Vce = Max.,
Outputs Open, f = fuax®®
IsB1 Full Standby Power )
Supply Current (CMOS Level) 20 — 20 — 20 — 20 30 — 30 mA
CS 2 VHc, Vee = Max.,
1=0® Vic> VN2 VHe
NOTES: 2971 tbl 06
1. All values are maximum guaranteed values.
2. fmax = 1/trc (all address inputs are cycling at fmax); f = 0 means no address input lines are changing.
AC TEST CONDITIONS
Input Puise Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1 and 2
2971 tbl 07
5V 5V
480Q 480Q
DATAOUT DATAout
2550 30pF* 255Q 5pF*
2971 drw 04 2971 drw 05

Figure 1. AC Test Load

Figure 2. AC Test Load
(for tciz, toLz, tchz, toHz, tow, twHz)

*Includes scope and jig capacitances

7.
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IDT61298SA
CMOS STATIC RAM 256K (64K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS
Vce =5.0V+10%

IDT61298SA

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit

Il Input Leakage Current Vce = Max., RA
VIN = GND to Vcc — — 5

[|[¥e]] Output Leakage Current | Vcc = Max., CS= VIH, HA
VouT = GND to Vcc — — 5

VoL Output Low Voltage loL = 8mA, Vcc = Min. — _ 04 \
loL = 10mA, Vce = Min. — - 0.5

VOH Output High Voltage loH = -4mA, Vcce = Min. 2.4 — 1 - Vv

2971 tbl 09

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V + 10%, All Temperature Ranges)

612985A12(1) | 612985A15(1) | 612985A17(1)] 61298SA20 | 612985A25()
Symbol Parameter Min. | Max. | Min. I Max. |Min. | Max. |Min. l Max.| Min.| Max. | Unit
Read Cycle
tRC Read Cycle Time 12 — 15 — 17 — 20| — | 25 — ns
tAA Address Access Time — 12 — 15 — 17 — | 20 — 25 ns
tACS Chip Select Access Time — 12 — 15 — 17 — | 20 — 25 ns
tctz® | Chip Select to Output in Low-Z 4 — 4 — 4 — 4 | — | 4 — | ns
tcHz® | Chip Deselect to Output in High-Z | — 6 — 7 — 8 — | 8 | — 9 ns
tOE Output Enable to Output Valid — 6 — 7 — 8 — 8 — 9 ns
toLz® | Output Enable to Outputin Low-Z | 0 — 0 — 0 — o | — | o — | ns
toHZz®) Output Disable to Output in High-Z | — 6 — 6 — 7 — 8 — 9 ns
1OH Output Hold from Address Change | 3 — 3 — 3 — 3 — 3 — ns
tpu® Chip Select to Power-Up Time 0 — 0 — 0 — 0 — 0 — ns
tPD®) Chip Deselect to Power-Down Time| — 12 — 15 — 17 — | 20 | — 25 ns
Write Cycle
twe Write Cycle Time 12 — 15 — 17 — 20 —_ 25 — ns
t1cW Chip Select to End-of-Write 9 —_ 10 —_ 11 — 12 | — 15 —_ ns
1AW Address Valid to End-of-Write. 9 —_ 10 — 11 —_ 12 — 15 _ ns
tAS Address Set-up Time 0 — 0 — 0 — 0 | — 0 — ns
tWP Write Pulse Width 9 — 10 — 11 — 12 — 15 — ns
tWR Write Recovery Time 0 — 0 — 0 — 0 — 0 — ns
tDW Data Valid to End-of-Write 6 = 7 — 8 — 8 — 10 — ns
tDH Data Hold Time 0 — 0 — 0 — 0 — 0 — ns
twHz®) | Write Enable to Outputin High-Z | — 6 — 6 — 7 —| 8 | — 9 ns
1ow® | Output Active from End-of-Write 4 — 4 — 4 — 4 — 4 — ns
NOTES: 2971 tbl 10

1. 0°to +70°C temperature range only.
2. -55°C to +125°C temperature range only.
3. This parameter is guaranteed with AC test load (Figure 2) by device characterization, but is not production tested.
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IDT61298SA

CMOS STATIC RAM 256K (64K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1"

tRC

ADDRESS

tAA

tOH —]

/////

toE

e torz®

le— tonz (4

/1]

DATAouT

tACs

tez ®

TIMING WAVEFORM OF READ CYCLE NO. 2("%4

tRC

e tchz © -

(X)q_

2971 drw 06

DATA VALID

ADDRESS

X

X

DATAouT

S

DATAouT

toHtAA > > lfe——10OH
DATA VALID
2971 drw 07
TIMING WAVEFORM OF READ CYCLE NO. 3(13:4)
5. A
N 7
: (;;‘CS - le— tcHz 8
-t cLz
DATA VALID
e—1tPU 4" tPD

Vce
SUPPLY
CURRENT |sp

Icc

NOTES:

OE is LOW.

oA wWN =

. WEis HIGH for Read cycle. ~ ___
. Device is continuously selected, CSis LOW.
. Address valid prior to or coincident with CS transition LOW.

. Transition is measured £200mV from steady state.

2971 drw 08
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IDT61298SA
CMOS STATIC RAM 256K (64K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)*23:9)

twe |
ADDRESS X
taw
Cs N( /
e tAs —ate twp ©L - twR ——I
WE A
twriz © —:] tow ©
DATAoUT -——( ) p; (4)
tow | tou
DATAIN DATA VALID

2971 drw 09

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)(*:29)
twc
tAwW

la— tAS tcw tWR

m T\ /

|&—— toW ——»j@——1DH ——p]

ADDRESS X

DATAIN DATA VALID )

2971 drw 10

NOTES:

1. WE or CS must be HIGH during all address transitions.

2. A write occurs during the overlap of a LOW CS and a LOW WE.

3. OEis continuously HIGH. If OE is LOW during a WE controlled write cycle, the write pulse width must be the greater than or equal to twHz + tow to allow
the 1/O drivers to turn off and data to be placed on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does
not apply and the minimum write pulse is as short as the spectified twp.

. During this period, I/O pins are in the output state so that the input signals must not be applied.

. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.

. Transition is measured +200mV from steady state.

oA
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IDT61298SA _
CMOS STATIC RAM 256K (64K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 61298 SA XX XX 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

TC 300-mil Sidebraze DIP (C28-1)
TP 300-mil Plastic DIP (P28-2)

Y 300-mil SOJ (S028-5)

L 28-pin Leadless Chip Carrier (L28-2)

12 Commercial Only

15 Commercial Only

17 Commercial Only Speed in nanoseconds
20

25 Military Only 2071 drw 11




Integrated Device Technology, Inc.

CMOS STATIC RAM
256K (32K x 8-BIT)

IDT71256S
IDT71256L

EATURES:

High-speed address/chip select time

— Military: 25/30/35/45/55/70/85/100/120/150ns (max.)
— Commercial: 20/25/35/45ns (max.)

Low-power operation

Battery Backup operation — 2V data retention
Produced with advanced high-performance CMOS
technology

Input and output directly TTL-compatible

Available in standard 28-pin (600 mil) CERDIP, 28-pin
(300 or 600 mil) plastic DIP, 28-pin (300 mil) ceramic
sidebraze DIP, 28-pin and (300 mil) SOJ, 28-pin
CERPACK, 32-pin LCC, 28-pin LCC

Military product compliant to MIL-STD-883, Class B

F

.

.

DESCRIPTION:

The IDT71256 is a 262,144-bit high-speed static RAM
organized as 32K x 8. It is fabricated using IDT's high-
performance, high-reliability CMOS technology.

Address access times as fast as 20ns are available with
power consumption of only 350mW (typ.). The circuit also
offers a reduced power standby mode. When CS goes HIGH,
the circuit will automatically go to, and remain in, a low-power
standby mode as long as CS remains HIGH. In the full standby
mode, the low-power device consumes less than 15uW,
typically. This capability provides significant system level
power and cooling savings. The low-power (L) version also
offers a battery backup data retention capability where the
circuit typically consumes only 5uW when operating off a 2V
battery.

The IDT71256 is packaged in a 28-pin 300 mil J-bend
SOIC, a28-pin 600 mil CERDIP, 28-pin (300 or 600 mil) plastic
DIP, 28-pin (300 mil) ceramic sidebraze DIP, 28-pin CERPACK,
32-pin LCC, 28-pin LCC, providing high board-level packing
densities.

The IDT71256 military RAM is manufactured in compliance
with the latest revision of MIL-STD-883, Class B, making it
ideally suited to military temperature applications demanding
the highest level of performance and reliability.

FUNCTIONAL BLOCK DIAGRAM

AO o '\
o L o— ] e—— Vcc
° ;
: ADDRESS . 262,144 BIT —~— GND
. DECODER : MEMORY ARRAY
A4 © '\I > ‘
—| e 0 06 06 0 0 0
0o ‘I/\I’ <
: INPUT . I/O CONTROL
. I?:{ATAT
CIRCUI
[ ]
107 o [\l : Y
CSo—f
BEo | CONTROL
9_E CIRCUIT
WEO——— 2946 drw 01

The IDT logo is a of Device T Inc.

g
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IDT71256 S/L

CMOS STATIC RAM 256K (32K x 8-BIT)

.-

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

-/

PIN DESCRIPTIONS

Name Description
Ao-A14 Addresses
/Oo-1/O7 Data Input/Output
CS Chip Select
WE Write Enable
OE Output Enable
GND Ground
vce Power

TRUTH TABLE("

2946 tbl 01

A4 1 28 [1Vce
A2 2 27 [ WE
A7 s 2 |1 A13
As []4 25 [1 A8
As 5 ggg} 24 [0 Ao
Asles  pogp 28 [JAu
Asd7 pog1 22 PJOE
A2[s E28-1 21 [1A10
A1 o E28-2 20 [1CS
Ao 10 SO28-5 4 M1/07
/00 O 11 18 [11/06
1101 12 17 IO s
102 13 16 [J1/0 4
GND [ 14 15 [1/03
2946 drw 02
DIP/SOJ/SOIC
TOP VIEW
moEx X z98E 2
[EERREEI R ISR RN R X
4 3 2 13323130
As [1s 1 20 [] As
As [16 28 [] As
As [17 27 { At1
A3 [1s 26 [JNC
A2 [Jo L32-1 25 ] OE
A1 [T10 24 [} A1o
Ao [111 23 [ CS
NC [ﬁ]12 22 [J1/07
/00 {113 21 [] /06
L 14 15 16 17 18 19 20
mininininininiy
a0 ® YW
o9 %Zg QQ a6dwos
32-Pin LCC
TOP VIEW
N <+ QO
INDEX T 2 & S
As [14 ! 26 [[] Ay
As [15 25 [1] Ag
As [16 24 [} Ag
As [17 23 [} A
A2 |18 L28-2 22 [JOE
A1 []9 21 [} Ao
Ao [110 20 ] CS
I/Og [ 111 19 [] ¥O7
1101 [112 18 [] /Os
13 14 15 16 17
o ™ < W0
Q% ggg 2946 drw 04
=0
28-Pin LCC
TOP VIEW

WE CS OE o Function
X H X High-Z| Standby (IsB)
X VHC X High-Z| Standby (1sB1)
H H High-Z | Output Disabled
H L Dout | Read Data
L X DIN Write Data
NOTE: 2946 tbl 02
1. H=VH, L= Vi, X=Don't Care
ABSOLUTE MAXIMUM RATINGS")
Symbol Rating Com’l. Mil. Unit
VTERM Terminal Voltage [-0.5t0 +7.0| -0.5t0+7.0 | V
with Respect
to GND
TA Operating Oto+70 | -55t0+125 | °C
Temperature
TBIAS Temperature -5510 +125| —65t0 +135 | °C
Under Bias
TsTG Storage -55t0 +125| —-65t0 +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Output 50 50 mA
Current
NOTE: 2946 tb1 03

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 con-
ditions for extended periods may affect reliability.

CAPACITANCE (TA = +25°C, f = 1.0MHz)

Symbol Parameter(") Conditions | Max.| Unit
CIN Input Capacitance VIN = 0V 11 pF
Cio I/O Capacitance Vout = 0V 11 pF

NOTE: 2946 tbl 04

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




IDT71256S/L

CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
RECOMMENDED OPERATING RECOMMENDED DC OPERATING
TEMPERATURE AND SUPPLY VOLTAGE CONDITIONS
Grade Temperature GND Vee Symbol Parameter Min. | Typ. [ Max. | Unit
Military -55°C to +125°C ov 5.0V +10% Vce Supply Voltage 45 |50 ) 55V
Commercial 0°C to +70°C ov 5.0V +10% GND Supply Voltage 0 0 0 \
2946 tbl 05 ViH Input High Voltage 2.2 — 6.0 \
ViL Input Low Voltage 050 — 0.8 \
NOTE: 2946 tbl 06

1. ViL(min.) = —3.0V for pulse width less than 20ns, once per cycle.

DC ELECTRICAL CHARACTERISTICS!": 2
(Vee = 5.0V + 10%, VL = 0.2V, VHC = Vcc - 0.2V)

71256S/L20 71256S/L25 71256S/L30 71256S/L35
Symbol Parameter Power|Com’l. | Mil. [Com’l.[ Mil. [Com’l.[ Mil. | Com’L| Mil. [ Unit
Icc Dynamic Operating Current S 165 —_ 145 150 — 145 135 140 mA
CS < Vit, Outputs Open -
Vee = Max., f = fuax(® L 135 | — | 115 | 130 | — | 125 | 105 | 120
IsB Standby Power Supply S 20 — 20 20 — 20 20 20 mA
Current (TTL Level)
CS 2= VIH, Vce = Max., L 3 — 3 3 — 3 3 3
Outputs Open, f = fmax(®
IsB1 Full Standby Power Supply S 15 —_ 15 20 — 20 15 20 mA
Current (CMOS Level)
CS2VHc, Vee = Max., f =0 L 0.4 —_ 0.4 1.5 —_ 1.5 0.4 1.5

71256S/L45 | 71256S/L55 | 71256S/L70 | 712565/L85(3 71256S/L100)
Symbol Parameter Power | Com’l.| Mil. |Com’l.| Mil. |Com’l| Mil. | Com’l.| Mil. |Com’'l.| Mil. |Unit
Icc Dynamic Operating Current S 130 135 — 135 — 135 —_ 135 — 135 |mA
CS < ViL, Outputs Open
VCC=Max,,f=fMAX(2) L 100 | 115 _ 115 — 115 — 115 — 115
IsB Standby Power Supply S 20 | 20 — 20 —_ 20 — 20 — 20 mA
Current (TTL Level)
CS2VH, Ve = Max., L 3 3 — 3 - 3 — 3 —_ 3
Outputs Open, f = fmax®
IsB1 Full Standby Power Supply S 15 20 — 20 — 20 — 20 — 20 mA
Current (CMOS Level)
CS2 VHc, Veco = Max., f=0 L 04 |15 — 1.5 —_ 1.5 — 1.5 — 1.5
NOTES: 2946 tbl 07

1. All values are maximum guaranteed values.
2. fmax = 1/trc, all address inputs cycling at fmax; f = 0 means no address pins are cycling.
3. Also available: 120 and 150 ns military devices.
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IDT71256 S/L
CMOS STATIC RAM 256K (32K x 8-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

AC Test Load See Figures 1 and 2

2946 tbl 08
5V
480Q
DATAouT

2550

30pF*

2946 drw 05

Figure 1. AC Test Load

Vece =5.0V+10%

DATAouT

*Includes scope and jig capacitances

DC ELECTRICAL CHARACTERISTICS

255Q

5V

4800

5pF*

2946 drw 06

Figure 2. AC Test Load
(for tcLz, toLz, tcHz, tokz, tow, twhz)

IDT71256S IDT71256L
Symbol Parameter Test Condition Min. | Typ. | Max. | Min. | Typ. | Max. { Unit
(LN} Input Leakage Current Vce = Max., MIL. —_ —_ 10 —_ - 5 HA
VIN = GND to Vcc COML.| — —_ 5 — — 2
|iLo| Output Leakage Current| Vcc = Max., CS= Vi, MIL. — — 10 — — 5 pA
VouT = GND to Vcc COML.{ — — 5 — — 2
VoL Output Low Voltage loL = 8mA, Vcc = Min. — 04 — — 04 \
loL = 10mA, Vce = Min. — _ 0.5 —_ —_ 0.5
VoH Output High Voltage IoH =—4mA, Vcc = Min. 24 — — 2.4 — — \'
2946 tbl 09
DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
(L Version Only) VLc = 0.2V, VHC = Vcc - 0.2V
Typ. Max.
Vec @ Vcc @
Symbol Parameter Test Condition Min. 2.0v 3.0V 2.0V 3.0v Unit
VDR Vcc for Data Retention — 2.0 —_ —_ -_ — \
Iccor Data Retention Current MIL. —_ — — 500 800 HA
COM'L. — — — 120 200
1COR Chip Deselect to Data CS=VHe 0 — — — — ns
Retention Time
R Operation Recovery Time trc@ — — — — ns
NOTES: 2946 tb1 10
1. TA=+25°C.
2. trc = Read Cycle Time.
3. This parameter is guaranteed, but not tested.
7.2 4



IDT71256S/L
CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

LOW Vcc DATA RETENTION WAVEFORM

DATA
*——RETENTION —*]
MODE
Voe 45V Y £ 45v
tCOR [— VDR22V <~ 1R

2946 drw 07

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%, All Temperature Ranges)

71256520 | 71256525 | 71256530 | 71256S35 71256545

71256L20" | 71256L25 | 71256L30¢) | 71256L35 71256L45
Symbol Parameter Min. | Max. | Min.| Max.| Min. | Max.| Min. I Max. | Min.| Max.| Unit
Read Cycle
tRC Read Cycle Time 20 — 25 — 30 —_ 35 - 45 — | ns
tAA Address Access Time — 20 — 25 — 30 — 35 —_ 45 | ns
tACs Chip Select Access Time — 20 — 25 — 30 — 35 —_ 45 | ns
tciz® | Chip Select to Output in Low-Z 5 — 5 — 5 — 5 — 5 — | ns
tcHz® | Chip Deselect to Output in High-Z — 10 — | 1 — 15 — 15 — ] 20 | ns
toE Output Enable to Output Valid — 10 — 11 — 13 — 15 — | 20 [ ns
torz® | Output Enable to Output in Low-Z 2 — 2 | — 2 — 2 — o] — | ns
tonz® | Output Disable to Output in High-Z 2 8 2 10 2 12 2 15 — | 20 | ns
toH Output Hold from Address Change 5 — 5 —_ 5 — 5 —_ 5 — | ns
Write Cycle
twe Write Cycle Time 20 —_ 25 —_ 30 —_ 35 — 45 — | ns
tcw Chip Select to End-of-Write 15 — 20 — 25 — 30 — 40| — | ns
tAaw Address Valid to End-of-Write 15 — 20 — 25 — 30 — 40 — | ns
tAS Address Set-up Time 0 — 0 — 0 — 0 — 0 — | ns
twp Write Pulse Width 15 — 20 —_ 25 - 30 — 35 — | ns
tWR Write Recovery Time 0 —_ 0 —_ 0 - 0 —_ 0 — | ns
tow Data to Write Time Overlap 11 — 13 — 14 — 15 — 20 — | ns
twHz® | Write Enable to Output in High-Z — 10 — | 1 — 15 — 15 — | 20 | ns
tDH Data Hold from Write Time 0 —_ 0 —_ o] — 0 — 0 — | ns
tow® | Output Active from End-of-Write 5 — 5| — 5 — 5 — 51 — | ns
NOTES: 2946 tbl 11

1. 0°to +70°C temperature range only.
2. This parameter guaranteed by device characterization, but is not production tested.
3. -55°to +125°C temperature range only.

7.2 5



IDT71256 S/L
CMOS STATIC RAM 256K (32K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V = 10%, All Temperature Ranges)

71256555 71256570 71256885 | 7125651001
71256L55(" 71256L70" 71256L85" | 71256L100("

Symbol Parameter Min. LMax. MirﬂT\llax. Min. [Max. Min. | Max. | Unit
Read Cycle
tRC Read Cycle Time 55 — 70 — 85 — 100 — ns
tAA Address Access Time —_ 55 —_ 70 — 85 — 100 ns
tAcs Chip Select Access Time — 55 — 70 — 85 — 100 ns
toz® | Chip Deselect to Output in Low-Z 5 — 5 — 5 — 5 — ns
tcHz® | Output Enable to Output in Low-Z — 25 — 30 — 35 — 40 ns
toE Output Enable to Output Valid — 25 — 30 _ 35 — 40 ns
toLz® | Output Enable to Output in Low-Z 0 — 0 — 0 — 0 — ns
toHz® | Output Disable to Output in High-Z 0 25 0 30 — 35 — 40 ns
toH Output Hold from Address Change 5 — 5 — 5 — 5 — ns
Write Cycle
twe Write Cycle Time 55 — 70 -_— 85 — 100 — ns
tcw Chip Select to End-of-Write 50 — 60 — 70 — 80 —_ ns
aw Address Valid to End-of-Write 50 — 60 — 70 —_ 80 — ns
tAs Address Set-up Time 0 — 0 — 0 — 0 — ns
twp Write Pulse Width 40 — 45 —_ 50 —_ 55 — ns
tWR Write Recovery Time 0 — 0 — 0 —_ 0 — ns
tow Data to Write Time Overlap 25 — 30 — 35 — 40 — ns
toH Data Hold from Write Time (WE) 0 — 0 — 0 — 0 — ns
twrz® | Write Enable to Output in High-Z — 25 — 30 — 35 — 40 ns
tow® | Qutput Active from End-of-Write 5 — 5 —_ 5 —_ 5 — ns
NOTES: 2946 bl 11
1. -55°C to +125°C temperature range only.
2. This parameter guaranteed by device characterization, but is not production tested.
3. Also available: 120 and 150 ns military devices.
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IDT71256S/L

CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
TIMING WAVEFORM OF READ CYCLE NO. 1(V
|- tRC |
ADDRESS
I tAA tOH =
A\
O N_
- toE > 5
tOHZ
jt——r 107 5) ——]
CS 3(
- tACS -
(5) -
_ oz ® tcHz
DATA ouT ( )@—

2946 drw 08

TIMING WAVEFORM OF READ CYCLE NO. 2(-24

[

ADDRESS *

tRC »]

tAA »|

- toH ] toH

DATA out

2946 drw 09

TIMING WAVEFORM OF READ CYCLE NO. 3(1:34)
Cs A

tACS »]

[ e———— tc1Z (6) ———»]

tCHZ (8)

DATA out

2946 drw 10

NOTES:

1. WE is HIGH for Read cycle.

2. Device is continuously selected, CSis LOW.

3. Address valid prior to or coincident with CS transition LOW.
4. OEis LOW.

5. Transition is measured £200mV from steady state.

7.2 7
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IDT71256 S/L
CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)("» >3 %7

| twe
ADDRESS *
toHz ©O—n
OF X
-+ taw -
CsS 5( 7L
la— (a5 —}e twp @ >l tWR —P
WE +
(5
twHz (L—" l¢———- oy ———>]
DATAOUT —( @ ‘ P =
o tow | toH
DATAIN
2946 drw 11

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)(» >3 %

-t twc >
ADDRESS %

tAwW

[ * 7£ J
fa—  tAs—{=e tow ) 1< WR

wE \ /

}+— tow ——s-{—— {DH2 ——pi

2946 drw 12

WE or CS must be HIGH during all address transitions.

A write occurs during the overlap of a LOW CSand a LOW WE.

twR is measured from the earlier of CS or WE going HIGH to the end of the write cycle.

L Dunnﬁus period, I/O pins are in the output state so that the input signals must not be applied.

If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.

. Transition is measured £200mV from steady state.

. IfOE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHz + tow) to allow the I/O drivers to turn off and data
to be placed on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can
be as short as the spectified twp. For a CS controlled write cycle, OE may be LOW with no degradation to tow.

Noas N~
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IDT71256S/L
CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
ORDERING INFORMATION
IDT 71256 X XXX XXX 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

TC 300 mil SIDEBRAZE DIP (C28-1)
TP 300 mil Plastic DIP (P28-2)

Y 300 mil SOJ (S028-5)

P 600 mil Plastic DIP (P28-1)

D 600 mil CERDIP (D28-1)

L28 Leadless Chip Carrier (28-pin) (L28-2)
L32 Leadless Chip Carrier (32-pin) (L32-1)

XE Cerpack F11 (E28-2)
E Cerpack F11A (E28-1)
3\
20 Commercial Only
25
30 Military Only
35
45
55 Military Only i
70 Military Only F Speed in nanoseconds
85 Military Only

100 Military Only
120 Military Only
150 Military Only

s Standard Power
L Low Power 2946 drw 13
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Integrated Device Technology, Inc.

CMOS STATIC RAM
256K (32K x 8-BIT)

IDT71256SA

FEATURES:

32K x 8 advanced high-speed CMOS static RAM
Equal access and cycle times

— Military: 15/20/25ns

— Commercial: 12/15/20/25ns

One Chip Select plus one Output Enable pin
Bidirectional data inputs and outputs directly
TTL-compatible

+ Low power consumption via chip deselect

Military product compliant to MIL-STD-883, Class B
Available in 28-pin Sidebraze DIP, Plastic DIP, Plastic
SOJ, and 32-pin LCC packages

.

DESCRIPTION:

The ID71256SA is a 262,144-bit high-speed Static RAM
organized as 32K x 8. It is fabricated using IDT's high-
perfomance, high-reliability CMOS technology. This state-of-
the-art technology, combined with innovative circuit design
techniques, provides a cost-effective solution for high-speed
memory needs.

The IDT71256SA has an output enable pin which operates
as fast as 6ns, with address access times as fastas 12ns. All
bidirectional inputs and outputs of the IDT71256SA are TTL-
compatible and operation is from a single 5V supply. Fully
static asynchronous circuitry is used, requiring no clocks or
refresh for operation.

The IDT71256SA is packaged in 28-pin 300 mil Sidebraze
DIP, 28-pin 300 mil Plastic DIP, 28-pin 300 mil Plastic SOJ,
and 32-pin Leadless Chip Carrier packages.

FUNCTIONAL BLOCK DIAGRAM

A0 ——» -—1
Al ——— ]
A2 ——»] —>1
Az ——] L
A4 ——— =]
As —— =] -
As ——»| ADDRESS | | BIT
262,144-
A ,
As ___» DECODER [ ] MEMORY
ARRAY
Ag —» —>
A10 ——» ]
A1l ——f -
A2 ——»f E_—
A3 ——f -
A14 —— _—
100 - |/07784—I>ﬁ8L‘ /O CONTROL
1 T
2948 drw 01
CS— CONTROL
WE —* LOGIC
OE —™
The IDT logo is a regi d rk of I Device Technol Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1994
©1994 Integrated Device Technology, Inc. DSC-1102/2
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IDT71256SA

CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS ABSOLUTE MAXIMUM RATINGS!"
W, Symbol Rating Com’l. Mil. Unit
A 1 28 [ Vee VTERM®| Terminal Voltage | <0.5t0 +7.0 | -0.5t0 +7.0| V
Ai2[] 2 27 A WE -
with Respect
A7 3 26 [1A13 1o GND
As[] 4 25 [1As -
AsQ s 24 [1 A9 Ta Operating 010 +70 |-55t0+125| °C
Adlls C281 o [1A1 Temperature
AsC] 7 SO285 » MBE TBIAS Temperature -551t0 +125 | 65 to +135| °C
A2l] s P282 [1A10 Under Bias
AtQ e 2 [1CS Tste | Storage 5510 +125 | 65 to +150 °C
I/SOE 10 19 g :587 Temperature
0 [ 11 18 6
vor O 12 7 [ 0s PT Power 10 10 w
voz0 13 6 B110a issipation
GND [ 14 15 1 1/O3 lout DC Output 50 50 mA
Current
DIP/SOJ  2048dmwo02 NOTES: 2948 tbl 02
TOP VIEW 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
N ey Qg © rating only and functional operation of the device at these or any other
INDEX <<z ‘>>|$ < conditions above those indicated in the operational sections of this
T T\ specification is not implied. Exposure to absolute maximum rating
43 2 Lisaa a0 conditions for extended periods may affect reliability.
As [1s 1 29 [] As 2. VTeRM must not exceed Vce + 0.5V.
As [1e 28 [ Ao
A4 [Tz 27 [ A CAPACITANCE
23 ;%3 L32-1 2: %: g_g (TA = +25°C, f = 1.0MHz, SOJ package)
2 [1e :
At 1o 24 ] Ao Symbol Parameter(") Conditions | Max.| Unit
Ao [T11 23 ] TS CiN Input Capacitance | VIN=3dV 11 pF
NC 112 22 [Jl07 Cio I/O Capacitance | VouT=3dV | 11 pF
/00 113 21 [[] 1106
14 15 16 17 18 19 20 NOTE: 2948 1ol 03
minininininisi 1. This parameter is guaranteed by device characterization, but not prod-
- N Q0 ® v 0 uction tested.
gggzggg 2948 drw 03
Lce TRUTH TABLE('?
TOP VIEW CS | OE | WE 10 Function
RECOMMENDED DC OPERATING L L H |DATAour [ Read Data
CONDITIONS L X L | DATAN [ write Data
Symbol | Parameter Min. | Typ.| Max. | Unit L H H High-Z | Outputs Disabled
Vce Supply Voltage 4.5 5.0 55 \' H X X High-Z | Deselected — Standby (lsg)
GND Supply Voltage 0 0 0 \Y Vhe®)| X X High-Z | Deselected — Standby (Ise1)
VIH Input High Voltage] 22 | — |[Vec+05] v | NOTES: 2948 1ol 01
1. H=VH, L= Vi, x = Don't care.
ViL Input Low Voltage | —0.5"] — 0.8 v 2. Vic=02V, VHe = Vo —0.2V.
NOTE: 2048tol04 3. Other inputs >VHc or <Vic.
1. Vit (min.) = —1.5V for pulse width less than 10ns, once per cycle.
DC ELECTRICAL CHARACTERISTICS
Vce = 5.0V +10%
IDT71256SA
Symbol Parameter Test Condition Min. Max. Unit
{1} Input Leakage Current Vce = Max., VIN = GND to Vcc — 5 LA
[[[¥e]] Output Leakage Current Vce = Max., CS = ViH, VouT = GND to Vco — 5 pPA
VoL Output Low Voltage loL = 8mA, Vcc = Min. — 0.4 \"
VoH Output High Voltage IoH =-4mA. Vcc = Min. 24 — \"

2948 tbl 05
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IDT71256SA
CMOS STATIC RAM 256K (32K x 8-BIT)

T—

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS("
(Vec = 5.0V + 10%, VLC = 0.2V, VHC = Vcc—-0.2V)

71256SA12 71256SA15 | 71256SA20 71256SA25
Symbol Parameter Com’l. | Mil. |Com’l.| Mil. |Com’l.| Mil. |Com’l.| Mil. | Unit
lcc Dynamic Operating Current 160 — 150 170 | 145 150 145 150 | mA
TS < ViL, Outputs Open, Vcc = Max., f = fuax®
IsB Standby Power Supply Current (TTL Level) 50 — 40 50 40 45 40 45 | mA
TS 2 ViH, Outputs Open, Vce = Max., f = fmax®
IsB1 Standby Power Supply Current (CMOS Level) 15 — 15 30 15 30 15 30 | mA
CS 2 VHc, Outputs Open, Vcc = Max., f = 0@
VINS VLC or VIN 2 VHC
NOTES: 2948 tbl 06
1. All values are maximum guaranteed values.
2. fmax = 1/tre (all address inputs are cycling at fmax); f = 0 means no address input lines are changing .
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1 and 2
2948 tbl 07
5V 5V
‘4800 480Q
DATAouT DATAout
30pF* 255Q 5pF* 255Q
2948 drw 04
= = 2048 drw 05

*Including jig and scope capacitance.

Figure 1. AC Test Load

Figure 2. AC Test Load
(for tcLz, toLz, tchz, tonz, tow, and twhz)

7.3 3
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IDT71256SA
CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V +10%, All Temperature Ranges)

71256SA12(" |  71256SA15 71256SA20 71256SA25

Symbol Parameter Min. I Max. Min. | Max. Min. | Max. Min. | Max.

Read Cycle

tRC Read Cycle Time 12 — 15 — 20 — 25 — ns
tAA Address Access Time — 12 — 15 — 20 — 25 ns
tACS Chip Select Access Time — 12 — 15 — 20 — 25 ns
tcrz® Chip Select to Output in Low-Z 4 — 4 — 4 — 4 — | ns
tcrz? Chip Deselect to Output in High-Z 0 6 0 7 0 10 0 11 | ns
tOE Output Enable to Output Valid — 6 — 7 — 10 — 11 ns
toLz® Output Enable to Output in Low-Z 0 — 0 — 0 — 0 — | ns
tonz? Output Disable to Output in High-Z 0 6 0 6 o 8 0 10 | ns
toH Output Hold from Address Change 3 — 3 — 3 — 3 — ns
tpu@ Chip Select to Power Up Time 0 — 0 — 0 — 0 — ns
tpp? Chip Deselect to Power Down Time e 12 — 15 — 20 — 25 ns
Write Cycle

twe Write Cycle Time 12 — 15 — 20 —_ 25 — ns
AW Address Valid to End of Write 9 — 10 — 15 — 20 — ns
tcw Chip Select to End of Write 9 — 10 — 15 — 20 — ns
tAs Address Set-up Time 0 — 0 — 0 — 0 — ns
twe Write Pulse Width 9 — 10 — 15 — 20 — ns
tWR Write Recovery Time 0 — Q — [o] — 0 — ns
tow Data Valid to End of Write 6 — 7 — 11 — 13 — ns
tDH Data Hold Time 0 — 0 — 0 — 0 — ns
tow(® Output Active from End of Write 4 — 4 — 4 — 4 — ns
twhz® | Write Enable to Output in High-Z 0 6 0 6 0 10 0 11 | ns

NOTES: 2948 tbl 08 7

1. 0° to +70°C temperature range only.
2. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.

TIMING WAVEFORM OF READ CYCLE NoO. 1("

[ Py

tRC
ADDRESS )I(

tAA -

ENNNNNNNK AL L

[——— {OF —

T NN\ K oz? AN S S
2 /S [/ A s ® SRR N N NN

torz @ - fe—— toHz ® ——»]
HIGH IMPEDANCE torz & Y
DATAoUT 4 DATAour VALID S
!
Voo SUPPLY Icc Py ks
CURRENT | __

2948 drw 06




IDT71256SA

CMOS STATIC RAM 256K (32K x 8-BIT)

T e

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 2124

ADDRESS

DATAouT
NOTES:

"|~ tRe

toH

PREVIOUS DATAouT VALID

. WEis HIGH for Read Cycle.
. Device is continuously selected, CSis LOW.

. OEis LOW.

1

2 —

3. Address must be valid prior to or coincident with the later of CS transition LOW; otherwise taa is the limiting parameter.
4

5

. Transition is measured £200mV from steady state.

toH
DATAouT VALID

2948 drw 07

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(:235)

ADDRESS

7

DATAouT

DATAIN

poa |

"r twe

taw

K777

—— tas twp®

N

=—tWR ——l

4

/|

4

6)
— twrz © o @y terz ©
HIGH IMPEDANCE

/

4
tDH

[;— tow
DATAIN VALID
N\

2948 drw 08

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)"»%5)

ADDRESS

DATAIN
NOTES:

P

I‘I twe

X

taw

4

tWR

! tow

ST 77

je—— tDW —— > |¢——— tDH ——»]

1. WE or CS must be HIGH during all address transitions.

2. A write occurs during the overlap of a LOW CS and a LOW WE.

3. OEis continuously HIGH. If during a WE controlled write cycle OE is LOW, twp must be greater than or equal to twHz + tow to allow the I/O drivers to turn
off and data to be placed on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the
minimum write pulse is as short as the specified twp.

[

DATAINVALID >

2948 drw 09

During this period, I/O pins are in the output state, and input signals must not be applied.
If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.
Transition is measured +200mV from steady state.
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IDT71256SA
CMOS STATIC RAM 256K (32K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 71256 SA XX XXX X
Device Power Speed Package Process/
Type Temperature
Range

Blank

TC
TP

L32

12
15
20
25

Commercial (0°C to +70°C)

Military (-55°C to +125°C)
Compliant to MIL-STD-883, Class B

300-mil Sidebraze DIP (C28-1)
300-mil Plastic DIP (P28-2)

300-mil SOJ (8028-5)

32-pin Leadless Chip Carrier (L32-1)

Commercial Only
Speed in nanoseconds

2948 drw 10
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1M SRAM PRODUCTS







The IDT 1M SRAM family consists of very fast, corner
Power/Ground CMOS devices. IDT's state-of-the-art CMOS
technology provides high-performance, affordable 1M SRAMs
in multiple packaging options, including a high-density 300mil
surface mount SOJ package for optimum space utilization.

1M SRAM PRODUCTS

Speeds asfastas 12ns are available inthe CMOS commer-
cial versions, with 15ns available in military offerings. The x8
version of these products is especially well suited for the next
generation size of caches in high-end PC applications, while
the x4 device is well matched to communications and worksta-
tion implementations.

Part Speeds
Size Organization Process Number Power Commercial Military
M 256K x 4 CMOs 71028 S/L 12,1517 15,17,20,25
128K x 8 CMOS 71024 S/L 12,15,17.20 15,17,20,25

8.0
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Integrated Device Technology, Inc.

CMOS STATIC RAM
1 MEG (256K x 4-BIT)

IDT71028

FEATURES:

» 256K x 4 advanced high-speed CMOS static RAM

+ Equal access and cycle times
— Military: 156/17/20/25ns
— Commercial: 12/15/17ns

* One Chip Select plus one Output Enable pin

« Bidirectional data Inputs and outputs directly
TTL-compatible

» Low power consumption via chip deselect

+ Available in 28-pin Ceramic DIP, Plastic DIP, 300 mil and
400 mil Plastic SOJ, and LCC packages

« Military product compliant to MIL-STD-883, Class B

DESCRIPTION:

The IDT71028 is a 1,024,576-bit high-speed static RAM
organized as 256K x 4. It is fabricated using IDT's high-
perfomance, high-reliability CMOS technology. This state-of-
the-art technology, combined with innovative circuit design
techniques, provides a cost-effective solution for high-speed
memory needs.

The IDT71028 has an output enable pin which operates as
fast as 6ns, with address access times as fast as 12ns. All
bidirectional inputs and outputs of the IDT71028 are TTL-
compatible and operation is from a single 5V supply. Fully
static asynchronous circuitry is used, requiring no clocks or
refresh for operation.

The IDT71028 is packaged in 28-pin 400 mil Ceramic DIP,
28-pin 400 mil Plastic DIP, 28-pin 300 mil Plastic SOJ, 28-pin
400 mil Plastic SOJ, and 28-pin Leadless Chip Carrier pack-
ages.

FUNCTIONAL BLOCK DIAGRAM

1,048,576-BIT
MEMORY
ARRAY

1849

/0 CONTROL

ERED

AO — 1
[ ) [ ]
ADDRESS
® DECODER | ®
[ ] [ ]
A17 >
/00 — 03 #—-D—éu
?
CS—=  conTROL
WE—- | oalIc
OE—{

2966 drw 01

The IDT logo is a regi d trad of | d Device Te , Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1994
©1994 Integrated Device Technology, Inc. 8.1 DSC-1012/3
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IDT71028

CMOS STATIC RAM 1 MEG (256K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

U Symbol Rating Com’l. Mil. Unit
Ao O 4 28 [1 Ve VTeERM®| Terminal Voltage| —0.5t0 +7.0| <0.5t0 +7.0] V
ArQ2 27 O A7 with Respect
A2 3 26 [1 Ate to GND
Ais
ik 251 A1 TA Operating Oto+70 | -55t0 +125| °C
A+ 5 24 1 A Temperature
As 6 Dzs2 23[d At P :
As 07 P28-3 22[7 A2 TsIAS Temperature -551t0 +125] —651t0 +135| °C
A7 [0 g LX281 51 An Under Bias )
As 9 3832:2 20 01 NC Tstc | Storage —55t0 +125 [ 6510 +150[ °C
As [ 10 19 a /03 Temperature
Ato 4 11 18 1 /02 PT Power 125 125 w
cs O 12 17 g Vo Dissipation
OE O 13 16 [J /0o
GaND O 14 150 WE lout DC Output 50 50 mA
Current
2966 drw 02 NOTES: 2966 tol 02
1. Stresses greater than those listed under ABSOLUTE MAXIMUM
DIP/SOJ/LCC RATINGS may cause permanent damage to the device. This is a stress
TOP VIEW rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.
2. VTERM must not exceed Vce + 0.5V.
TRUTH TABLE('? CAPACITANCE
Cs | oE | WE Vo Function (TA=+25°C, f = 1.0MHz, SOJ package)
L L H |DATAouUT | Read Data Symbol Parameter() | Conditions | Max. | Unit
L X L DATANN | Write Data CIN Input Capacitance VIN = 3dV 8 pF
L H H High-Z | Output Disabled Cio /O Capacitance Vout = 3dV 8 pF
ihe N NOTE: 2966 tbl 03
H X X High-Z Deselected - Standby (se) 1. This parameter is guaranteed by device characterization, but not prod-
Ve X X | High-Z | Deselected - Standby (Isa1) uction tested.
NOTES: 2966 tbl 01

1. H=VH, L=V, x=Don't care.
2. Vic=0.2V, VHC = Vcc -0.2V.
3. Other inputs 2VHc or <VLc.

DC ELECTRICAL CHARACTERISTICS

Vce = 5.0V +10%

RECOMMENDED DC OPERATING

CONDITIONS
Symbol | Parameter Min. | Typ.| Max. | Unit
Vce Supply Voltage 4.5 5.0 5.5 \
GND Supply Voltage 0 0 0 \
VIH Input High Voltage| 2.2 — | Vee+0.5] V
ViL Input Low Voltage | —0.5"] — 0.8 \
NOTE: 2966 tbl 04

1. ViL(min.) = —1.5V for pulse width less than 10ns, once per cycle.

IDT71028
Symbol Parameter Test Condition Min. Max. Unit
LN Input Leakage Current Vce = Max., VIN = GND to Vec — 5 HA
[|[Xe]] Output Leakage Current Vce = Max., CS = ViH, VouT = GND to Vcc — 5 pA
VoL Output Low Voltage loL = 8mA, Vcc = Min. — 0.4 \
VOH Output High Voltage loH =—-4mA, Vcc = Min. 2.4 — \
2966 tbl 05
8.1 2




IDT71028
CMOS STATIC RAM 1 MEG (256K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS("
(Vee = 5.0V £ 10%, Vic = 0.2V, Ve = Vee — 0.2V)

71028S12® | 71028515 | 71028S17 | 71028S20 | 71028S25
Symbol Parameter Com'l.| Mil. |Com'l.| Mil. [Com'l.| Mil. | Com'l.| Mil. | Com'L [Mil. | Unit

Icc Dynamic Operating Current, 156 | — 150 (175 | 145 |165 — | 155 — |[140 | mA
CS < Vi, Outputs Open,
Vce = Max., f = fmax®

IsB Standby Power Supply Current 35 | — 35 |45 35 |40 — | 40 — |35 | mA
(TTL Level), CS= VIH, Outputs Open,
Vee = Max., f = fmax®

IsB1 Full Standby Power Supply Current 10 | — 10 15 10 15 — 15 — 15 | mA
(CMOS Level), CS 2 VHc, Outputs Open,
Vce = Max., f = 0@, VIN < VLc or VIN 2 VHC
NOTES: 2966 tbl 06
1.All values are maximum guaranteed values.

2.fmax = 1/trc (all address inputs are cycling at fMAXx); f = 0 means no address input lines are changing.

3. 12ns specification is preliminary.

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1 and 2
2966 tbl 07
5V 5V
480Q 480Q
DATAouT DATAOUT
30pF 255Q 5pF* 2550
2966 drw 03 2066 drw 04

Figure 1. AC Test Load *Including jig and scope capacitance.

Figure 2. AC Test Load
(for tcLz, toLz, tchz, toHz, tow, and twhz)

8.1 3



IDT71028
CMOS STATIC RAM 1 MEG (256K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%. All Temperature Ranges)

710285127 | 71028515 | 71028517 | 71028520 [710285251

Symbol | Parameter Min. [Max. | Min. [ Max. [ Min. [ Max. | Min. | Max. | Min. [ Max. | Unit
Read Cycle

tRC Read Cycle Time 12 | — 15 | — 17 | — | 20 — | 25| — ns
tAA Address Access Time —_ 12 —_— 15 —_ 17 — 20 — | 25 ns
tACs Chip Select Access Time — 12 — 15 — 17 — 20 — | 25 ns
tctz® | Chip Select to Output in Low-Z 3 | — 3 | — 3| — | 3 — 3| = ns
toHz(®) Chip Deselect to Output in High-Z 0 0 0 0 8 0 10 ns
toE Output Enable to Output Valid — —_ — — 8 —_ 10 ns
torz® | Output Enable to Output in Low-Z o | — o | — o —1|o — o | — ns
toHz® | Output Disable to Output in High-Z 0 5 o] s 0 6 0 7 o | 10 ns
tOH Output Hold from Address Change 2 — 2 — 2 — 2 — 2 — ns
tpu® | Chip Select to Power Up Time 0o | — o | — o| —1|o —lo | — ns
tro® | Chip Deselect to Power Down Time — |12 — |15 | =17 | =20 ] =125 ns
Write Cycle

twe Write Cycle Time 12 | — 15 | — 17 | — 20 — 25 —_ ns
taw Address Valid to End of Write 10 — 12 — 13 — 15 —_ 15 —_ ns
tcw Chip Select to End of Write 10 | — 12 | — 13 | — 15 — 15 | — ns
tAs Address Set-up Time 0 —_ 0 —_ 0 —_ 0 —_ 0 — ns
twp Write Pulse Width 10 —_— 12 _ 13 _ 15 — 15 — ns
tWR Write Recovery Time 0 —_ 0 —_ 0 - 0 - 0 — ns
tow Data Valid to End of Write 7 —_ 8 —_ 9 — 9 — | 10| — ns
tDH Data Hold Time o] —_ 0 — 0 —_ 0 — 0 — ns
tow® | Output Active from End of Write 3 | — 3 | — 3| — | 4 — | 4| — ns
twrz® | Write Enable to Output in High-Z 0 5 0 5 0 7 | o 8 0 9 ns

NOTES: 2966 tbl 08
1. 0°to +70°C temperature range only. 12ns specification is preliminary.

2. -55°C to +125°C temperature range only.

3. This parameter guaranteed with the AC load (Figure 2) by device characterization, but is not production tested.
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IDT71028
CMOS STATIC RAM 1 MEG (256K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1V

[ »|

tRC
ADDRESS * )k

l tAA
ENNNNANANNK S S S S

4———— {OF ———

m
N

= NN\ N\l ®) V4
CsS R N toLz ; // / / / / /
tAcs @
e 02O — e—— toHz ®) ———=
—— tcHz
DATAoUT HIGH IMPEDANCE ( DATAoUT VALID >-—-
la— tPU |t——— tPD ——]
Voe SUPPLY 1°C
CURRENT lIss
2966 drw 05
TIMING WAVEFORM OF READ CYCLE NO. 2(1>4)
= tRC -
ADDRESS )k
|
tAA
toH -] ton
DATAouT PREVIOUS DATAouT VALID DATAouT VALID
/ 2966 drw 10

NOTES:

1. WEis HIGH for Read Cycle.

2. Device is continuously selected, CSis LOW.

3. Address must be valid prior to or coincident with the later of CS transition LOW; otherwise taa is the limiting parameter.
4. OEis LOW.

5. Transition is measured +200mV from steady state.

8.1 5



IDT71028
CMOS STATIC RAM 1 MEG (256K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)!"-235)

= twe Ll
ADDRESS )k >k
- tAW >
TS 7[ 777'—/
—*— tAs twp® e
WE “& K
f— twrz ® —:| o Oy 1oz ©
DATAOUT @ HIGH IMPEDANCE "
D‘ tow e 1O
DATAIN DATAIN VALID
I\ / 2966 drw 06

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)!":25

twe |
ADDRESS k #{

tAw -

o
__twR

[—1AS T tow

LLENANANAN /S S/

|¢—— tDW ——|@——— tDH ——»]
DATAN DATANN VALID >
2966 drw 07

NOTES:

1. WE or CS must be HIGH during all address transitions.

2. A write occurs during the overlap of a LOW CS and a LOW WE.

3. OEis continuously HIGH. If during a WE controlled write cycle O OE is LOW, twp must be greater than or equal to twHz + tow to allow the I/O drivers to turn
off and data to be placed on the bus for the required tow. 1f OF is HIGH during a WE controlled write cycle, this requirement does not apply and the
minimum write pulse is as short as the specified twp.

4. During this period, I/0 pins are in the output state, and input signals must not be applied.

5. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.

6. Transition is measured +200mV from steady state.
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IDT71028
CMOS STATIC RAM 1 MEG (256K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 71028 S XX XX 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
L 400 x 720-mil LCC (L28-1)
C 400-mil Sidebraze DIP (D28-2)
P 400-mil Plastic DIP (P28-3)
Y 400-mil Small Outline J-Bend (SO28-6)
TY 300-mil Small Outline J-Bend (S028-5)
12 Commercial Only
15
17 Speed in nanoseconds
20 Military Only
25 Military Only

2966 drw 08
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CMOS STATIC RAM ' IDT71024
1 MEG (128K x 8-BIT)

Integrated Device Technology, Inc.

FEATURES: DESCRIPTION:

+ 128K x 8 advanced high-speed CMOS static RAM The IDT71024 is a 1,048,576-bit high-speed static RAM

- Equal access and cycle times organized as 128K x 8. It is fabricated using IDT's high-
— Military: 15/17/20/25ns performance, high-reliability CMOS technology. This state-
— Commercial: 12/15/17/20ns of-the-art technology, combined with innovative circuit design

» Two Chip Selects plus one Output Enable pin techniques, provides a cost-effective solution for high-speed

« Bidirectional inputs and outputs directly TTL-compatible memory needs. :

- Low power consumption via chip deselect The IDT71024 has an output enable pin which operates as

« Available in 32-pin Ceramic DIP, Plastic DIP, 300 and fast as 6ns, with address access times as fast as 12ns
400 mil Plastic SOJ, and LCC packages available. All bidirectional inputs and outputs of the IDT71024

- Military product compliant to MIL-STD-883, Class B are TTL-compatible and operation is from a single 5V supply.

Fully static asynchronous circuitry is used; no clocks or
refreshes are required for operation.

The IDT71024 is packaged in 32-pin 400 mil Ceramic DIP,
32-pin 400 mil Plastic DIP, 32-pin 300 mil Plastic SOJ, 32-pin
400 mil Plastic SOJ, and 32-pin 400 x 820 mil LCC packages.

FUNCTIONAL BLOCK DIAGRAM

Ag =i

1,048,576-BIT
. ADDRESS . ,048,
DECODER MEMORY ARRAY

Al ————]

/0o = 1107 8.’ Jl/\ /O CONTROL 3’
8. 1
WE CONTROL

_OE LOGIC

Cs1

Cs2 2964 drw 01
The IDT Logo is a regi d trad: k of Integ Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1994

©1994 Integrated Device Technology, Inc. 8.2 DsC-1012/-
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IDT71024
CMOS STATIC RAM 1MEG (128K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Com’l. Mil. Unit
VTERM® | Terminal Voltage| -0.5t0 +7.0 | -0.5t0 +7.0| V
with Respect
to GND
TA Operating 0to+70 |-55t0+125| °C
Temperature
TBIAS Temperature —551t0 +125 [ -65t0 +135| °C’
Under Bias
TstG Storage —55t0 +125 | -65t0 +150| °C
Temperature
PT Power 1.25 1.25 w
Dissipation
lout DC Output 50 50 mA
Current
NOTES: 2964 tbl 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
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

-/
NC O 1 32 1 vee
Ae [ 2 31 [0 Ats
A3 300 cs2
A2 [ 4 29 [1 WE
AT s 28 [ Ata
As [} 6 S032-2 27 g As
As O 7 sS032-3 26 1 As
A+ 8 ngg 25 1 An
Aso < 241 OF
re g 10 %2 23F aw
A O 11 22 {1 CS1
Ao [ 12 21 (1 o7
V0o O 13 20 [ 1/0s
Vo1 [ 14 19 [0 1Os
Vo2 [ 15 18 [ /04
GND [ 16 17 3 VO3
2964 drw 02
DIP/SOJ/LCC
TOP VIEW
TRUTH TABLE('?
INPUTS
WE | TST|cs2| OF o FUNCTION
X H | X X High-Z | Deselected—Standby (lIss)
X |VHc® X X High-Z | Deselected—Standby (IsB1)
X X L X High-Z | Deselected—Standby (IsB)
X X fvic® X High-Z | Deselected—Standby (IsB1)
H L H H High-Z | Outputs Disabled
H L|H L | DATAOUT | Read Data
L L H X DATAIN | Write Data
NOTES: 2964 tbl 01

1. H=ViH, L= Vi, X = Don't care.
2. Vic = 0.2V, VHec = Vecc-0.2V.
3. Other inputs 2VHc or <VLc.

DC ELECTRICAL CHARACTERISTICS
Vce =5.0V+10%

2. VTERM must not exceed Vcc + 0.5V.
CAPACITANCE
(TA = +25°C, f = 1.0MHz, SOJ package)

Symbol Parameter(") Conditions | Max. | Unit
CIN Input Capacitance VIN = 3dV 8 pF
Cio I/O Capacitance Vourt = 3dV 8 pF

NOTE: 2964 tbl 03

1. This parameter is guaranteed by device characterization, butis not prod-
uction tested.

RECOMMENDED DC OPERATING

CONDITIONS

Symbol Parameter Min. |Typ. Max. Unit
Vce Supply Voltage 4.5 5.0 5.5 Y
GND Supply Voltage 0 0 0 v
VIH Input High Voltage| 2.2 — | Vee+0.5 v
ViL Input Low Voltage | -0.5M"| — 0.8 v

NOTE: 2964 tbl 04

1. ViL (min.) = —1.5V for pulse width less than 10ns, once per cycle.

IDT71024

Symbol Parameter Test Condition Min. Max. Unit
L] Input Leakage Current Vce = Max., VIN = GND to Vce — 5 pnA
[¥e]] Output Leakage Current Vce = Max., CST = ViH, CS2 = Vi, VouT = GND to Vcc — 5 HA

VoL Output LOW Voltage loL =8mA, Vce = Min. — 04 \

VoH Output HIGH Voltage loH =-4mA, Vcc = Min. 24 — v

2964 tbl 05
8.2 2



IDT71024

CMOS STATIC RAM 1MEG (128K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS("
(Vee = 5.0V + 10%, Vic = 0.2V, Vie = Veo — 0.2V)

710245120 | 71024S15 71024517 71024520 | 71024S25
Symbol Parameter Com’l.{ Mil. {Com'l.[Mil.[Com’l. | Mil. [ Com'l.[ Mil. | Com'l| Mil. | Unit
Icc Dynamic Operating Current, CS2 > ViHand 160 | — 155 |180| 150 |[170] 140 |160 — 145 mA
CS82 > ViHand CS1 < ViL, Outputs Open,
Vce = Max., f = fmax®@
IsB Standby Power Supply Current (TTL Level) 35 | — 35 |40] 35 40 35 | 40 — |35 | mA
CS1 2 ViH or CS2 < ViL, Cutputs Open,
Vee = Max., f = fmax®
IsB1 Full Standby Power Supply Current 15 — 10 15 10 15 10 15 —_ 15 | mA
(CMOS Level) CS1 = VHc,
or CS2 < Vic Outputs Open,
Vce = Max., f =02, VIN < VLc or VIN2 VHe
NOTES: 2964 tbl 06

1.All values are maximum guaranteed values.
2.fmax = 1/trc (all address inputs are cycling at fuax); f = 0 means no address input lines are changing.
3. 12ns specification is preliminary.

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1 and 2
2964 tbl 07
5V
480Q
DATAout
30pF 255Q

2964 drw 03

Figure 1. AC Test Load

5V

480Q
DATAouT

5pF* 2550

2964 drw 04

*Including jig and scope capacitance.

Figure 2. AC Test Load
(for tcLz, toLz, tcHz, toHz, tow, and twhz)
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iDT71024
CMOS STATIC RAM 1MEG (128K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (vcc =5.0V +10%, All Temperature Ranges)

| 71024512(" 71024515 71024517 | 71024520 [71024525(2
Symbol | Parameter Min. [Max. | Min. | Max. | Min. | Max.| Min. | Max.| Min. [Max. | Unit
Read Cycle
tRC Read Cycle Time 12 - 15 — 17 — | 20 — 1 25 - ns
tAA Address Access Time — 12 — 15 — 17 | — 20 | — 25 ns
tACs Chip Select Access Time — 12 — 15 — 17 — 20 | — 25 ns
tcLz® | Chip Select to Output in Low-Z 3 — 3 — 3 — | s —1 3 — ns
toHz(® Chip Deselect to Output in High-Z 0 6 0 7 0 8 0 0 10 ns
toE Qutput Enable to Output Valid — 6 — 7 — 8 — — 10 ns
torz® | Output Enable to Output in Low-Z 0 — 0 - 0 — | o — | o —_— ns
toHz® | Output Disable to Outputin High-Z | 0 5 0 5 0 6 | 0 71 o0 10 ns
toH Output Hold from Address Change 4 —_ 4 — 4 —_— 4 — | 4 —_ ns
tpul® | Chip Select to Power-Up Time 0 — 0 — 0 — | o — 1| o — ns
tep® | Chip Deselect to Power-Down Time| — | 12 — | 15 — 17| — | 20| — | 25 ns
Write Cycle
twc Write Cycle Time 12 — 165 | — 17 — 20 — | 25 — ns
taw Address Valid to End-of-Write 10 — 12 — 13 — 15 — | 15 — ns
tcw Chip Select to End-of-Write 10 — 12 —_ 13 — 15 — | 15 — ns
tAs Address Set-up Time 0 — 0 — 0 — 0 —1 0 — ns
twp Write Pulse Width 10 — 12 —_ 13 — | 15 — | 15 — ns
twR Write Recovery Time 0 — 0 — 0 — 0 — | 0 — ns
tow Data Valid to End-of-Write 7 — 8 — 9 — 9 — | 10 — ns
tDH Data Hold Time o] — 0 — 0 — 0 —1 0 — ns
tow® | Output Active from End-of-Write 3 — 3 — 3 — | 4 — 1 4 —_ ns
twrz(® | Write Enable to Output in High-Z 0 5 0 5 0 7 0 8| o 9 ns
NOTES: 2964 tbl 08

1. 0°C to +70°C temperature range only. 12ns specification is preliminary.
2. -55°C to +125°C temperature range only.
3. This parameter guaranteed with the AC load (Figure 2) by device characterization, but is not production tested.
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IDT71024
CMOS STATIC RAM 1MEG (128K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1"

| tRC >
ADDRESS )IA< )'(

tAA >

% NONNNNNNGK AL

¢——— tOE —P|

T NN SR oz ® le—> AN
cs2” S S A e SEROAMN NN NN

\ 4

¢ toz® > le—— toHz® ——»
I PEDANCE A A —
HIGH IMPEDANCI
DATA out < DATAouT VALID S

le—— 4——tprD

Vce lee tpu P
SUPPLY

CURRENT Isb

2964 drw 06

TIMING WAVEFORM OF READ CYCLE NO. 2124

- tRC -
wooress XK
pa |
tAA -
toH - toH
DATAouT PREVIOUS DATAout VALID DATAouT VALID

2964 drw 07

NOTES:

1. WEis HIGH for Read Cycle.

Device is continuously selected, CS1is LOW, CS2is HIGH.

Address must be valid prior to or coincident with the later of CS1 transition LOW and CS2 transition HIGH; otherwise taa is the limiting parameter.
OE is LOW.

Transition is measured +200mV from steady state.

o s N

8.2 5



IDT71024
CMOS STATIC RAM 1MEG (128K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)":%5%7)

[

twe |
ADDRESS % }Ié
— taw
CsT KN tow . Z77;
K MR NN
CSs2 —_7 o ®
— tas twp @ - g
__ \ /
WE \ P :
Fe— twhz © — C ow® tcHz
DATAOUT _< @ HIGH IMPEDANCE “
tDH
P
l—— tDW
DATAIN DATAIN VALID
/| 2964 drw 09

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CST AND CS2 CONTROLLED TIMING)("- 29

Jg— >

twc
ADDRESS )k }k

7\
TSt /

/

/|
cs2 >(
- tAs — g tow —> twr @

NN\ ///////

fe— tow ——>f¢—— tDH —>

DATAIN DATAIN VALID }

#

2964 drw 10

NOTES:

WE must be HIGH, TST must be HIGH, or CS2 must be LOW during all address transitions.

. A write occurs during the overlap of a LOW TST, HIGH CS2, and a LOW WE.

twr is measured from the earlier of either CST or W going HIGH or CS2 going LOW to the end of the write cycle.

. During this period, /O pins are in the output state, and input signals must not be applied.

Ifthe CST LOW transition or the CS2 HIGH transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high impedance

state. CS1 and CS2must both be active during the tcw write period.

. Transition is measured +200mV from steady state.

. OE is continuously HIGH. During a WE controlled write cycle with OE LOW, twp must be greater than or equal to twhz + tow to allow the I/O drivers to
turn off and data'to be placed on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the
minimum write pulse is the specified twp.

RN =

N o
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IDT71024
CMOS STATIC RAM 1MEG (128K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 71024 S XX X X
Device Power Speed Package Process/
Type Temperature
Range Blank Commercial (0°C to +70°C)
e = Military (-=55°C to +125°C)
Compliant to MIL-STD-883, Class B
D 400-mil Ceramic DIP (D32-2)
P 400-mil Plastic DIP (P32-3)
L 400 x 820 mil LCC package (L32-2)
TY 300-mil SOJ (S0O32-2
Y 400-mil SOJ (S032-3
12 Commercial Only
1? Speed in nanoseconds
20
25 Military Only 2064 drw 11
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3.3V SRAM PRODUCTS

IDT introduced the first true fast 3.3V SRAM in the world in
1992, the IDT713256SL, and we have continued to optimize
our processes and designs to better perform in the emerging
3.3V marketplace. By developing 3.3V-specific designs and
processes, IDT's 3.3V SRAMs exhibit excellent parametric
characteristics both in speed and power consumption, as well
as full compliance with the JEDEC LVTTL standard.

The IDT71V256SL (32K x 8) has an access time as fast as
15ns to provide the ultimate asynchronous SRAM perfor-

mance in both desktop and notebook PC's, while the
IDT71V256SA provides more cost effective 20ns perfor-
mance for less demanding applications.

These parts are ideal for portable equipment where both
battery-life extension is essential and high-performance is
necessary (<25ns speeds). The small SOJ and TSOP pack-
ages available help alleviate the typical space constraint in
portable equipment.

Part Speeds
Function | Organization Features Process Number Power Commercial Military
3.3V SRAMs 32K x 8 3.3V 3.3V CMOS 71V256 SA 20,25 N/A
32K x 8 3.3V 3.3V CMOS 71V256 SL 15 N/A

9.0
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LOW POWER PRELIMINARY
3.3V CMOS FAST SRAM IDT71V256SA
256K (32K x 8-BIT)
Integrated Device Technology, Inc.
FEATURES DESCRIPTION

.

Ideal for high-performance processor secondary cache
Fast access times:
— 20/25ns
Low standby current (maximums):
— 15mA standby
— 500uA full standby
Small packages for space-efficient layouts:
— 28-pin 300 mil SOJ
Ideal configuration for large cache sizes, with minimum
space and minimum power:
— 32K x 8
Produced with advanced high-performance CMOS
technology
Inputs and outputs are LVTTL-compatible
Single 3.3V(x0.3V) power supply

.

.

The IDT71V256SAis a 262,144-bit high-speed static RAM
organized as 32K x 8. It is fabricated using IDT's high-
performance, high-reliability CMOS technology.

The IDT71V256SA has outstanding low power character-
istics while at the same time maintaining very high perfor-
mance. Address access times of 20 and 25ns are ideal for
3.3V secondary cache in 3.3V desktop designs.

When power management logic puts the IDT71V256SA in
standby mode, its very low power characteristics contribute to
extended battery life. By taking CS HIGH, the SRAM will
automatically go to a low power standby mode and will remain
in standby as long as CS remains HIGH. Furthermore, under
full standby mode (CS at CMOS level, {=0), power consump-
tion is guaranteed to always be less than 1.65mW and
typically will be much smaller.

The IDT71V256SA is packaged in 28-pin 300 mil SOJ
packaging.

FUNCTIONAL BLOCK DIAGRAM

Ao o N
Lo———— ~—— Vce
o .
° [—— GND
D S ° 262,144 BIT
. SECSEER . MEMORY ARRAY
A4 © T~ |
— ® o o 2 o & o
Oo 04 °
Voo 9 —E‘ INPUT . /O GONTROL
®
: CIRCOIT
®
Vo7 o >
g A
CS o]
OE o0—m— CONTROL
OE CIRCUIT 1014
WE o— w 01
The IDT logo is a regi d trad rk of I d Device Technol Inc.
COMMERCIAL TEMPERATURE RANGES MAY 1994
@©1994 Integrated Device Technology, Inc. DSC-1124/-
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IDT71V256SA
3.3V CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATIONS
A4 Q1 ~ 28 [J Vcc
A2 ]2 27 [1 WE
A7 3 26 [1 A13
As [} 4 25 [ As
As 5 24 [ Ao
A4 [s 23 [ A1
As[]7 S0285 ;5 1 GE
A2 s 21 [ Ao
A1 o 20 [1 CS
Ao [ 10 19 [1 V07
/00 ] 11 18 [ 1/06
/01 [ 12 17 [ 1/Os
/02 0 13 16 [1 1/0O4
GND [ 14 15 /03
3101 drw 02
SOJ
TOP VIEW

ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Com’l. Unit
v1erm® | Terminal Voltage with -05t0+4.6 v
Respect to GND
v1eErM®) [ Terminal Voltage with -051t0 VCC+0.5| V
Respect to GND
TA Operating Temperature 0to +70 °C
TBIAS Temperature Under Bias -5510 +125 °C
TsTG Storage Temperature —5510 +125 °C
PT Power Dissipation 1.0 W
lout DC Output Current 50 mA
NOTES: 3101 101 03

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.

Vce terminals only.

Input, Output, and /O terminals; 4.6V maximum.

®P

PIN DESCRIPTIONS CAPACITANCE
Name Description (TA = +25°C, f = 1.0MHz, SOJ package)
Ao-A14 Addresses Symbol Parameter(!) Conditions | Max. | Unit
/Oo—1/07 Data Input/Output CIN Input Capacitance VIN = 3dV 6 pF
CS Chip Select CouTt Output Capacitance VouT = 3dV 7 pF
WE i NOTE: 3101 tbl 04
W_E Write Enable 1. This parameter is determined by device characterization, but is not
OE Output Enable production tested.
GND Ground
Vce Power
7t RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
™) Grade Temperature GND Vce
TRUTH TABLE Commercial 0°C to +70°C oV 3.3V +£0.3V
-VV_E ﬁ 6—E /10 Function 3101 tbl 05
X H X High-Z | Standby (ISB)
X VHC X High-Z | Standby (ISB1)
H L H High-Z [ Output Disable
H L L Dout | Read RECOMMENDED DC OPERATING
L L X DIN Write CONDITIONS
NOTE: 3101 tbl 02 Symbol Parameter Min. | Typ. | Max. |Unit
1. H=VH, L= Vi, X = Don’t Care
Vce Supply Voltage 3.0 3.3 3.6 \
GND Supply Voltage 0 0 0 \
VIH Input High Voltage 2.0 — | Vece+03| V
ViL Input Low Voltage |-05" | — 08 v
NOTE: 3101 tbl 06
1. ViL (min.) = —1.0V for pulse width less than 5ns, once per cycle.
9.1 2



IDT71V256SA
3.3V CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS(": 2
(Vce = 3.3V £ 0.3V, VLc = 0.2V, VHC = Vce - 0.2V)

71V256SA20 | 71V256SA25
Symbol Parameter Com’l. Com’l. Unit
Icc Dynamic Operating Current CS < ViL, Outputs 105 100 mA
Open, Vce = Max., f = fmax(@
IsB Standby Power Supply Current (TTL Level) 20 20 mA
TS = VIH, Voc = Max., Outputs Open, f = fmax(®
IsB1 Full Standby Power Supply Current (CMOS Level) 0.5 0.5 mA
CS2>VHc, Veec = Max., f=0
NOTES: 3101 tol 07
1. All values are maximum guaranteed values.
2. fmax = 1/Rc, only address inputs cycling at fmax; f = 0 means that no inputs are cycling.
DC ELECTRICAL CHARACTERISTICS
Vce = 3.3V+ 0.3V
IDT71V256SA
Symbol Parameter Test Condition Min. Typ. Max. Unit
JiLi] Input Leakage Current Vce = Max., VIN = GND to Vcc — — 2 pA
|[¥e]] Output Leakage Current| Vcc = Max., TS= ViH, VouT = GND to Vco — — 2 T,
VoL Output Low Voltage loL = 8mA, Vcc = Min. — — 0.4 \
VOH Output High Voltage loH = <4mA, Vcc = Min. 2.4 — — \
3101 tbl 09
AC TEST CONDITIONS
Input Pulse Leveis GND to 3.0V
Input Rise/Fail Times 3ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1 and 2
3101 tbl 08
3.3V 3.3V
320Q 320Q
DATAouT DATAout
350Q 30pF* 350Q 5pF*
3101drw 03 3101 drw 04

Figure 1. AC Test Load

*Includes scope and jig capacitances

Figure 2. AC Test Load
(for tcLz, toLz, tchz, toHz, tow, twHz)
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IDT71V256SA

3.3V CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE
AC ELECTRICAL CHARACTERISTICS (Vcc = 3.3V + 0.3V, Commercial Temperature Range)
71V256SA20 71V256SA25

Symbol Parameter Min. | Max. Min. | Max. |unit
Read Cycle
tRC Read Cycle Time 20 — 25 — ns
tAA Address Access Time — 20 — 25 ns
tACS Chip Select Access Time — 20 — 25 ns
oz | Chip Select to Output in Low-Z 5 — 5 — ns
tcHz() | Chip Select to Output in High-Z 0 10 0 11 ns
tOE Output Enable to Output Valid -— 8 — 10 ns
torz() | Output Enable to Output in Low-Z 3 — 3 — ns
toHz(") | Output Disable to Output in High-Z 2 8 2 10 ns
toH Output Hold from Address Change 3 — 3 — ns
Write Cycle
twe Write Cycle Time 20 — 25 — ns
tAw Address Valid to End-of-Write 15 — 20 — ns
tcw Chip Select to End-of-Write 15 — 20 — ns
tAS Address Set-up Time 0 —_ 0 — ns
twp Write Pulse Width 15 — 15 — ns
tWR Write Recovery Time 0 — 0 — ns
tow Data to Write Time Overlap 8 — 10 — ns
toH Data Hold from Write Time 0 — 0 — ns
tow(! | Output Active from End-of-Write 4 — 4 — ns
twhz( [ write Enable to Output in High-Z 1 10 1 11 ns

NOTE: 3101 tol 11
1. This parameter guaranteed with the AC test load (Figure 2) by device characterization, but is not production tested.

TIMING WAVEFORM OF READ CYCLE NO. 1("
1

tRC >
ADDRESS X
| tAA j— toH —»]
OE L(
:——— toLz (E)toi——u ™ towz @
cs Y
:—-—— toz (Z;Ts———— " tonz @
DATAoUT ( DATA VALID j(XX)—

3101 drw 05

NOTES:
1. WE is HIGH for Read cycle.
2. Transition is measured +200mV from steady state.
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IDT71V256SA
3.3V CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 2(1:24)
)

tRC -
ADDRESS *

]
tOHtAA | toH
DATAouT PREVIOUS DATA VALID DATA VALID
3101 drw 06
TIMING WAVEFORM OF READ CYCLE NO. 3(134)
T\
CS K
tacs | tcHz ()
l——— tc17 (5) ———]
DATAouT DATA VALID
3101 drw 07
NOTES:
1. WEis HIGH for Read cycle. .
2. Device is continuously selected, CSis LOW.
3. Address valid prior to or coincident with CS transition LOW.
4, OEis LOW.
5. Transition is measured +200mV from steady state.
TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(": %357
| twe |
ADDRESS )k
tonz ©
OF X
—~— taw
CS l( 7L
ja— tAs —]= twp D e twR —]
WE +
(6)
twHz — tow
DATAout —< (4) (4) —
tow toH
DATAIN DATA VALID
3101 drw 08
NOTES:

1. WE or CS must be HIGH during all address transitions.

. A write occurs during the overlap of a LOW CS and a LOW WE.

twr is measured from the earlier of CS or WE going HIGH to the end of the write cycle.

. During this period, I/O pins are in the output state so that the input signals must not be applied.

. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.

. Transition is measured +200mV from steady state.

. IfOE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHz + tow) to allow the 1/O drivers to turn off and data
to be placed on the bus for the required tow. If OF is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can
be as short as the spectified twp.

No s ®N
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IDT71V256SA
3.3V CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (TS CONTROLLED TIMING)" 234

-t twe —-
ADDRESS *

tAaw

s }
- tAS tcw © WR

m T\ /

tow tDH
DATAIN DATA VALID D
3101 drw 09
OTES: __
1. WE or CS must be HIGH during all address transitions. .
2. A write occurs during the overlap of a LOW CS and a LOW WE.
3. twn is measured from the earlier of CS or WE going HIGH to the end of the write cycle.
4. Ifthe CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.
5. If OE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHz + tow) to allow the I/O drivers to turn off and data

to be placed on the bus for the required tow. If OE is HIGH during a' WE controlled write cycle, this requirement does not apply and the write pulse can
be as short as the spectified twe.

ORDERING INFORMATION

IDT71V256 SA XX X X
Power Speed Package Process/
Temperature
Range
l_l Blank  Commercial (0°C to +70°C)
{ Y 300 mil SOJ (SO28-5)
] 20 ;
| 25 Speed in nanoseconds

1 SA Standard Power 3101 drw 10
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Integrated Device Technology, Inc.

VERY LOW POWER
3.3V CMOS FAST SRAM
256K (32K x 8-BIT)

IDT71V256SL

FEATURES
+ lIdeal for high-performance processor secondary cache,
notebook/sub-notebook cache, and other battery-operated
applications
- Fast access times:
— 15ns
Very low standby current (maximums):
— 3.0mA standby
— 500uA full standby
Small packages for space-efficient layouts:
— 28-pin 300 mil SOJ
— 28-pin 300 mil plastic DIP
— 28-pin TSOP Type |
Ideal configuration for large cache sizes, with minimum
space and minimum power:
— 32K x 8
Produced with advanced high-performance CMOS
technology
Inputs and outputs are LVTTL-compatible
Single 3.3V(+0.3V) power supply

.

DESCRIPTION

The IDT71V256SL isa 262,144-bit high-speed static RAM
organized as 32K x 8. It is fabricated using IDT's high-
performance, high-reliability CMOS technology.

The IDT71V256SL has outstanding low power characteris-
tics while atthe same time maintaining very high performance.
Address accesstime of 15nsisideal for 3.3V secondary cache
designsinboth 3.3V desktop and notebook designs. Portable
communications and test equipment also benefit from these
fast speeds and low power.

When power management logic puts the IDT71V256SL in
standby mode, its very low power characteristics contribute to
extended battery life. By taking CS HIGH, the SRAM will
automatically go to a low power standby mode and will remain
in standby as long as CS remains HIGH. Furthermore, under
full standby mode (CS at CMOS level, f=0), power consump-
tion is guaranteed to always be less-than 1.65mW and typi-
cally will be much smaller.

The IDT71V256SL is packaged in 28-pin 300 mil SOJ,
28-pin 300 mil plastic DIP, and 28-pin 300mil TSOP Type |
packaging which helps the designer attain the stringent space
goals typical of notebooks, sub-notebooks, and battery-oper-
ated portable equipment.

FUNCTIONAL BLOCK DIAGRAM

N

Ao

o = (<4—— V/CcC
° .
. . 262,144 BIT < GND
. SEESEE% . MEMORY ARRAY
A4 © L\(
SE———— 1 @ e 0o 0 0 0 o
e o—ﬂ—% ;
: | INPUT : /O CONTROL
. GIRCUT
.
/07 o '\IE Y—
CS 00—
OE 0] CONTROL ]
WEo CIRCUIT 3012 drw 01
The IDT logo is a regi d trademark of | d Device T y, Inc.
COMMERCIAL TEMPERATURE RANGES MAY 1994
©1994 Integrated Device Technology, inc. DSC-1125/-
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IDT71V256SL

3.3V CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATIONS ABSOLUTE MAXIMUM RATINGS("
Ara 1 ~ s B ve Symbol Rating Com’l. Unit
A2 [ 2 27 B WE vTerM@ | Terminal Voltage with —0.51t0 +4.6 %
A3 26 A3 Respect to GND
As [] 4 2 g As vTeRM®) | Terminal Voltage with -0.5t0 VCC+0.5( V
:5 E 5 24 :9 Respect to GND
4[] s 23 1 - ~
As]7 S0285 5 g OE TA Operating Temperature 0to +70 C
Arge P282 Ato TelAS Temperature Under Bias | —5510 +125 °C
A1 Qe 20 [1 CS TsT1G Storage Temperature —55to +125 °C
I/é)\g E :‘1’ :: :;8; PT Power Dissipation 1.0 w
o1 [ 12 17 1/Os louT DC Output Current 50 mA
/02 ] 13 16 /04 NOTES: 3012 tol 03
GND 14 15 /O3 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
3012 drw 02 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
DIP/SOJ conditions above those indicated in the operational sections of this
TOP VIEW specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.
OE[] 22 21 Ao 2. Vcc terminals only.
A1 28 20 :lC_S 3. Input, Output, and I/O terminals; 4.6V maximum.
Ao[] 24 19[]1/07
As[] 25 18[]1/0e
Az[] 26 17[11/05
WEO 27 16 1/04 CAPACITANCE
Vco E>23 pZ28-1 15 % 1103 (TA = +25°C, f = 1.0MHz, SOJ package)
At [ 1 14 1GND ™) . -
Az 2 131102 Symbol Parameter' Conditions | Max.| Unit
A7[] 8 12[]1/01 CiN Input Capacitance VIN = 3dV 5 pF
As E 4 111 1/00 Cout Qutput Capacitance VouT = 3dV 7 pF
As 5 10[JAo NOTE: 301216104
Aa 6 o[ A1 1. This parameter is determined by device characterization, but is not
A3z 7 8[JA2 production tested.
3012 drw 03
S
ToP View RECOMMENDED OPERATING
PIN DESCRIPTIONS TEMPERATURE AND SUPPLY VOLTAGE
Grade Temperature GND Vce
Name Description Commercial 0°C to +70°C ov_ | 33vioav
Ao-A14 Addresses
3012tbl 05
1/00-1/07 Data Input/Output
CS Chip Select
WE Write Enable
OE Output Enable RECOMMENDED DC OPERATING
GND Srong CONDITIONS
Voo ower oo Symbol Parameter Min. Typ. Max. |[Unit
; Vce Supply Voltage 3.0 33 3.6 \
TRUTH TABLE(") GND Supply Voltage 0 0 0 v
WE TS OE o Function VIH Input High Voltage | 2.0 — | Vec+03| V
X H X High-z | Standby (ISB) Vi Input Low Voltage |-05M | — 0.8 \%
X VHC X High-Z | Standby (ISB1) NOTE: 3012161 06
H L H High-Z Output Disable 1. ViL(min.) = —1.0V for pulse width less than 5ns, once per cycle.
H L L Dout Read
L L X DIN Write
NOTE: 3012 tbl 02

1. H = ViH, L = Vi, X = Don’t Care

9.2



IDT71V256SL
3.3V CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS(":2
(Veec =3.3V+0.3V, VLc = 0.2V, VHC = Vce - 0.2V)

Figure 1. AC Test Load

“Includes scope and jig capacitances

71V256SL15
Symbol Parameter Com’l. Unit
lcc Dynamic Operating Current CS < VIL, Outputs 80 - mA
Open, Vce = Max., f = fmax®
IsB Standby Power Supply Current (TTL Level) 3 mA
TS = ViH, Voc = Max., Outputs Open, f = fmax(?)
IsB1 Full Standby Power Supply Current (CMOS Level) 0.5 mA
CS2VHc, Veec =Max,, f=0
NOTES: 3012 tbl 07
1. All values are maximum guaranteed values.
2. fuax = 1/fre, only address inputs cycling at fmax; f =0 means that no inputs are cycling.
DC ELECTRICAL CHARACTERISTICS
Vce = 3.3V+ 0.3V
IDT71V256SL
Symbol Parameter Test Condition Min. Typ. Max. Unit
JILi| Input Leakage Current Vce = Max., VIN = GND to Vco — — 2 pA
JlLo| Output Leakage Current | Vcc = Max., CS= ViH, VouT = GND to Vcc — — 2 pHA
VoL Output Low Voltage loL = 8mA, Vcc = Min. — — 0.4 \i
VoH Output High Voltage loH = —4mA, Vce = Min. 2.4 — — \
3012 tbl 09
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1 and 2
30121tbl 08
3.3V
3.3V
320Q
320Q
DATAouT
DATAouT
350Q 30pF*
3500 5pF*
3012 drw 04
3012 drw 05

Figure 2. AC Test Load
(for tcLz, toLz, tchz, toHz, tow, twhz)
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IDT71V256SL
3.3V CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc = 3.3V + 0.3V, Commercial Ranges)

71V256SL15
Symbol Parameter Min. | Max. [Unit
Read Cycle
tRC Read Cycle Time 15 — ns
tAA Address Access Time — 15 ns
tACS Chip Select Access Time — 15 ns
torz(M Chip Select to Output in Low-Z 5 — ns
tciz(" | Chip Select to Output in High-Z 0 9 ns
tOE Output Enable to Output Valid — 7 ns
torz(M OQutput Enable to Output in Low-Z 3 — ns
tonz{!) | Output Disable to Output in High-Z 2 7 ns
toH Output Hold from Address Change 3 — ns
Write Cycle
twe Write Cycle Time 15 — ns
taw Address Valid to End-of-Write 10 — ns
tcw Chip Select to End-of-Write 10 - ns
tAS Address Set-up Time (o] —_ ns
twp Write Pulse Width 10 — ns
tWR Write Recovery Time 0 — ns
tow Data to Write Time Overlap 7 — ns
tDH Data Hold from Write Time 0 — ns
tow(!) | Output Active from End-of-Write 4 — ns
twrz( | Write Enable to Output in High-Z 1 9 ns
NOTE: 3012tbl 11
1. This parameter guaranteed with the AC test load (Figure 2) by device characterization, but is not production tested.
TIMING WAVEFORM OF READ CYCLE NO. 1(")
- tRC |
apprEss X
tAA {OH —]
OE )(
- toE
tonz @ -
- torz @ -
s 3&
- tACS
(2
B oz @ tCHZ
DATAouT DATA VALID )<XX>——
3012 drw 06
NOTES:
1. WEis HIGH for Read cycle.
2. Transition is measured +200mV from steady state.
9.2 4




IDT71V256SL

3.3V CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 2(1:%4)

- tRC
ADDRESS X X
ol
tOHtAA > [4—10H
DATAouT PREVIOUS DATA VALID DATA VALID
3012 drw 07
TIMING WAVEFORM OF READ CYCLE NO. 3(:3:4)
& \
CS K
il 1Acs o tcHz (5)
lt—— tc17 (8 ——
DATAoUT DATA VALID
3012 drw 08
NOTES:

. WE s HIGH for Read cycle.

1
2. Device is continuously selected, CSis LOW.

3. Address valid prior to or coincident with CS transition LOW.
4

5

. OEis LOW.

. Transition is measured +200mV from steady state.

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(":%3.57)

X

ADDRESS )(
tonz © —»
OF X
taw
le— taAs —} WP e twR ——]
WE 7‘
twHz ©®) ] tow
DATAouT —( (4) — — (4) —
DATAIN DATA VALID
3012 drw 09
NOTES:

1. WE or CS must be HIGH during all address transitions.

NoosweN

A write occurs during the overlap of a LOW TS and a LOW WE.
twr is measured from the earlier of CS or WE going HIGH to the end of the write cycle.

. During this period, I/0 pins are in the output state so that the input signals must not be applied.

If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.
. Transition is measured £200mV from steady state.
. IfOE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHz + tow) to allow the I/O drivers to turn off and data

to be placed on the bus for the required tow. 1f OE is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can
be as short as the spectified twp.
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IDT71V256SL

3.3V CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)!"> 234
| twe -]
ADDRESS
tAW

cs K 1
le— tAS tow ©® twR
T\ /

l¢—— t{DW ——|—— t DH —>]

DATAIN DATA VALID )

3012drw 10

NOTES:

1. WE or CS must be HIGH during all address transitions.

2. A write occurs during the overlap of a LOW CS and a LOW WE.

3. twr is measured from the earlier of CS or WE going HIGH to the end of the write cycle.

4. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.

5. If OE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHz + tow) to allow the I/O drivers to turn off and data
to be placed on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can
be as short as the spectified twp.

ORDERING INFORMATION

IDT71V256 XX XX X X
Power Speed  Package Process/
Temperature
Range

l___| Blank Commercial (0°C to +70°C)

300 mil SOJ (SO28-5)
P 300 mil Plastic DIP (P28-2)
z TSOP Type | (PZ28-1)

-

5 } Speed in nanoseconds

Jl SL SL Low Power 3012 drw 11
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CACHE SRAM PRODUCTS

IDT has been a pioneer in the area of processor specific
CacheRAMs, defined and designed to meet processor sec-
ondary cache performance and configuration requirements.
From the 32K x 9 Burst IDT71589 and 16K x 9 x 2 IDT71B229
to the wider configurations offered today, IDT has used
technology to provide cost-effective cache data SRAMs.

Current offerings include the IDT71419 and IDT71420,
which utilize BICMOS technology to enable zero-wait state

secondary cache performance at bus speeds up to 66MHz.
With 3.3V bus compatibility, these devices serve the high end
PC marketplace where the ultimate performance is required.

In development is a wider (x 32) device, the IDT71V432,
which will provide 3.3V pipelined burst SRAM performance at
an affordable cost through the use of IDT's state-of-the-art
3.3V CMOS technology.

Part Speed
Function| Organization Features Process Number Power Commercial Military
Cache 32K x 18 PowerPC BiCMOS 71419 S 9,10,12 N/A
SRAMs Burst
32K x 18 Intel BiCMOS 71420 S 9,10,12 N/A
Burst
32K x 32 3.3V Intel 3.3V CMOS 71V432 S 9,10,12 N/A
Pipelined
Burst




10.0



- —— e W e e e

CacheRAMs
IDT71419
IDT71420
IDT71V432

TABLE OF CONTENTS
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Integrated Device Tech

logy, Inc.

32K x 18 CacheRAM™ PRELIMINARY
BURST COUNTER IDT71419
& SELF-TIMED WRITE

— FOR THE PowerPC™ PROCESSOR

FEATURES:

» 32K x 18 architecture

.

PowerPC processor

+ Packaged in a JEDEC Standard 52-pin plastic leaded chip

carrier (PLCC)

Fast clock-to-data access times: 9, 10, 12 ns
Internal burst read and write address counter
Internal input registers (data and control)
Internal address registers

Self-timed write cycle

Single 5V power supply

Regulated I/Os are 3.3V LVTTL Compatible
Complies with all timing and signals of the 68040/60 and

DESCRIPTION:

The IDT71419is avery high-speed 32K x 18-bit static RAM
with full on-chip hardware support of the PowerPC processor
interface. This part is designed to facilitate the implementation
of the highest performance secondary caches while using
either available cache-tag SRAMs and PALs or chipsets for
the PowerPC processor.

The IDT71419 CacheRAM contains a full set of write, data,
address and control registers. internal logic allows the proces-
sor to generate a self-timed write based upon a decision which
can be left until the extreme end of the write cycle.

An internal burst address counter accepts the first cycle
address from the processor, then cycles through the adjacent
three locations using the PowerPC burst refill sequence, on
appropriate rising edges of the system clock.

Fabricated using IDT's BiCMOS high-performance sub-
micron technology, this device offers a maximum clock-to-
data access time as fast as 9ns, while requiring an address
setup of only 2.5ns.

FUNCTIONAL BLOCK DIAGRAM

ADV

%/ 3|

CLK 1

Ao-A14

INTERNAL
o ADDRESS
Qo Z
/s > 32K X 18
BURST MEMORY
COUNTER ARRAY
toap &
ADDRESS © 15/ 1° A-Ars e
REGISTERS 7 i) 4

wid o=

v
UPPER BYTE WRITE
CONTROL REGISTER

' 7

N
UPPER BYTE DATA

N
LOWER BYTE WRITE
CONTROL REGISTER

rvv——olg‘)"

INPUT REGISTERS

o

| ]

N
LOWER BYTE DATA
INPUT REGISTERS

cs __‘I >°"'_"' ENABLE
REGISTER OUTPUT
BUFFER
OE 9/ /' o
YO0 el 1
I/Os I
VO el -y
/017 7 2033 drw 01
The IDT logo is a registered lrademark and CacheF(AM is a of | d Device Technology, inc.
PowerPCis a of Inc.
COMMERCIAL TEMPERATURE RANGE MAY 1994

©1994 Integrated Device Techriology, Inc.

DSC-1118/-
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IDT71419 BiCMOS CacheRAM
WITH BURST COUNTER & SELF-TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

DESCRIPTION (CONTINUED)

The IDT71419 CacheRAM is packaged in a JEDEC Stan-
dard 52-pin plastic leaded chip carrier (PLCC).

PIN CONFIGURATION

>
2z BEBREE

6223

CLK

50 49 48
FUNCTIONALITY o)
1109 46[1 /08
The IDT71419 differs from a standard SRAM in that its 010 453 107
synchronous and has an internal burst counter. The synchro-  vec 443 106
nous functionality eases cache controller design, while the /¢ w8 vee
internal burst counter simplifies implementation of burst ac-
1/011 4211 Vss
cesses. 1o B
The registered address, data-in, and write control inputsof > '2 J52-1 °
the IDT71419 provide for synchronous write operation. Allthat Y13 i
isneededto complete awrite is thatthe inputsbevalid atrising /014 3 /03
edge of clock while meeting specified setup and hold times. ~ Vss 381 1/02
This write critieria simplifies cache controller design by not  Vec 371 vss
requiring the write control pulse needed by asynchronous 015 38| Vee
SRAMS. o1s 51 101
A two-bit internal burst counter is used to generate the o, 3 /oo
appropriate internal addresses for AO and A1 needed for burst ot 22 23 24 25 26 27 28 2 30 81 %
accesses. The burst counter starts at the base address
defined by the external addresses A0 and A1. Once loaded, 2 I2¥228891z% ¢z
the internal addresses are cycled through by keeping ADV =
LOW at the rising edge of clock. ADV HIGH at the rising edge 2933 orw 03
of clock stops the advance of the burst counter and suspends PLCC TOP VIEW
the burst sequence. .
Powering up the IDT71419is accomplished by keeping AP PIN NAMES
or AC LOW with CS LOW at the rising edge of clock. Powering INN
downthe IDT71419is accomplished by keeping AC LOW with Ao—A1s Address Inputs
CS HIGH at the rising edge of clock. CLK Clock
UW, W Upper, Lower Byte Write Enables
%TERNAL Al OE Output Enable
CS Chip Select
Base Address 00 <__ A_DV_ Burst Address Advance
' AP, AC Burst Transfer Start
(Processor & Cache Controller)
/Qo — /017 Data Input/Output
1st. Burst 0,1 Vce +5V Power
Vss Ground
2933 tbl 01
2nd. Burst 1,0
3rd. Burst ¢ 1.1 RECOMMENDED DC
OPERATING CONDITIONS
Symbol Parameter Min. | Typ.| Max. |Unit
V Supply Vot 475| 50| 525 \']
Linear Burst Sequence ce upply Voltage 2
2933 drw 02 Vss Supply Ground 0 0 0 Vv
RECOMMENDED OPERATING ViH Input High Voltage 22 | 3.0 |Vec+05] V
TEMPERATURE AND SUPPLY VOLTAGE ViL Input Low Voltage |05 — | 08 | V
Grade Ambient Temperature GND Vce NOTE: ) 293310106
1. ViL (min.) = —1.5V for pulse width of less than 10ns, once per cycle,
Commercial 0°C to +70°C oV |50V 5% for 1< 20mA.

2933 tbl 05
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IDT71419 BiCMOS CacheRAM
WITH BURST COUNTER & SELF-TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

SYNCHRONOUS TRUTH TABLE(": 2 3)

cs AP AC ADV |UW+LW]| CLK Address Operation
H L H X X T N/A Deselected, Power Down
H X L X X T N/A Deselected, Power Down
L L X X X T External Address Read Cycle, Begin Burst®
L H L X L T External Address Write Cycle, Begin Burst®
L H L X H T External Address Read Cycle, Begin Burst®)
X H H L L T Next Address Write Cycle, Continue Burst®
X H H L H T Next Address Read Cycle, Continue Burst®)
X H H H L T Current Address Rewrite Cycle, Suspend Burst®)
X H H H H T Current Address Read Cycle, Suspend Burst®
NOTES: 2933 thl 02
1. L=ViL,H=VmH, T;:CLK LOW-to-HIGH transition, X = Don't Care. _
2. Allinputs except OE must meet setup and hold times for the LOW-to-HIGH transition of CLK; OE operates asynchronously.
3. Wait states can be inserted by suspending a burst sequence, ie. ADV = HIGH clocked in by a CLK LOW-to-HIGH transition.
4. If the device is already powered down it will remain powered down.
5. If the device is powered down it will power up.
ASYNCHRONOUS TRUTH TABLE(": 2) ABSOLUTE MAXIMUM RATINGS("

Operation OE Vo Status Symbol Rating Value Unit
Read L Data Out (//Oo - /O17) VTERM | Terminal Voltage with Respect | —0.5t0 +7.09| V
Read H High-Z to GND
Write X High-Z — Data In (/Oo — 1/017) TA Operating Temperature -0t0+70 | °C

Deselected X High-Z TelAs | Temperature Under Bias —651t0+135 | °C

NOTES: 20331103 [ TsTg | Storage Temperature —651t0 +150 | °C
1. L= Vi, H=VH, X = Don't Care. . —_—
2. Forawrite operation following a read operation, OE must be HIGH before PT Power Dissipation 1.7 w
the input data required setup time and held HIGH throughout the input louT DC Output Current 30 mA
NOTES: 2933 tbl 04
CAPACITANCE 1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
(TA=+25°C, f=1.0 MHz) INGS may cause permanent damage to the device. This is a stress rating
m - only and functional operation of the device at these or any other conditions
Symbol Parameter’ Condition | Max. | Unit above those indicated in the operational sections of this specification is not
CIN Input Capacitance VIN = 3dV 5 pF imp]ied. Exposure to ::-xbsolute maximum rating conditions for extended
periods may affect reliabilty.
Cio Input/Output Vio = 3dV 7 pF 2. ViN should not exceed Vce+0.5V. All pins should not exceed 7.0V.
Capacitance
NOTE: 2933 tbl 09

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

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE (vcc = 5.0V + 5%)

Symbol Parameter Test Condition Min. Max. Unit
Jiu| Input Leakage Current Vce= Max., VIN = 0V to Vce — 5 RA
llo] | Output Leakage Current CTS2ViH, OE> ViH, — 5 pA

VouT = 0V to Vcc, Voc = Max.
VoL Output Low Voltage (I/Oo-1/017) | loL = 8mA, Vcc = Min. — 0.4 \
VoH Output High Voltage IoH = -4mA, Vce = Min. 24 — \Y
2933 tbl 07
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IDT71419 BiCMOS CacheRAM

WITH BURST COUNTER & SELF-TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE™ ¥ (vce = 5.0 + 5%)

71419S9 71419510 71419812
Symbol Parameter Test Condition Commercial | Commercial| Commercial | Unit
lcc | Operating Power CS=< Vi, OE < ViL, Outputs Open, 320 310 300 mA
Supply Current Vce = Max., f = fwax®
IsB Standby Power TS Vi, All Inputs > ViHor < VIL, 50 50 50 mA
Supply Current Vce = Max., f = fmax®
IsB1 Full Standby Power TS 2 Ve, All Inputs 2 Vic or < Vic, 30 30 30 mA
Supply Current Vce = Max., = 0@

NOTES: 2933 tbl 08
1. All values are maximum guaranteed values. o
2. Atf = fmax address inputs are cycling at the maximum frequency of read cycles of 1/tcvc while_AP or AC = LOW.

3. Atf = fmax, address inputs are cycling at the maximum frequency of read cycles of 1/tcyc while AP, AC, and ADV = HIGH. f =0 means no address input

lines change, AP, AC, and ADV = VHc.

i

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Timing Reference Levels 1.5V
AC Test Load See Figures 1 and 2
2933 tbl 10
AC TEST LOADS 5V
480Q
+1.5V /O o—
>
50Q g 255Q SpF*

€) Zo=50Q

- 2933 drw 04

A

2933 drw 05

Figure 2. AC Test Load

Figure 1. AC Test Load (for towz, tchz, toLz, and toct)

*Including scope and jig

amco T
(Typical, ns) 3l

O = test load currently used

80 100 200
Capacitance (pF)

2030 50
2933 drw 06

Figure 3. Lumped Capacitive Load, Typical Derating

10.1 4



IDT71419 BiCMOS CacheRAM
WITH BURST COUNTER & SELF-TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (1:2,3,6)
(Vee = 5.0V £ 5%, TA=0to 70°C)

IDT71419S9 IDT71419S10 IDT71419S12
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit
toyc@ Cycle Time 15 — 16.6 — 20 — ns
tcD Clock Access Time — 9 — 10 — 12 ns
toE Output Enable Access — 5 — 6 — 7 ns
tpc1®) Clock High to Output Active 3 - 3 — 3 — ns
tbc2 Clock High to Data Change 3 — 3 — 3 — ns
torz® Output Enable to Data Active 0 — 0 — 0 — ns
tonz®) Qutput Disable to Data High-Z 2 6 2 6 2 7 ns
tonz®) Clock High to Data High-Z — 6 — 6 — 6 ns
tcH(? Clock High Pulse Width 5 — 5.5 — 6 — ns
el Clock Low Pulse Width 5 — 55 — 6 — ns
tsa(®) Address Setup Time 2.5 — 25 — 3 — ns
tss(®) Address Status Setup Time 25 — 25 — 3 — ns
tsp® Data In Setup Time 2.5 — 25 — 3 — ns
tsw(® Write Setup Time 25 — 25 — 3 — ns
tsav(® Address Advance Setup Time 25 — 25 — 3 — ns
tsc(® Chip Select Setup Time 2.5 — 25 — 3 — ns
tHA(®) Address Hold Time 2 — 2 — 2 — ns |
tHs(®) Address Status Hold Time 2 —_ 2 — 2 — ns
tHp®) Data In Hold Time 2 — 2 — 2 — ns
tHw(®) Write Hold Time 2 — 2 — 2 — ns
tHav(®) Address Advance Hold Time 2 — 2 — 2 — ns
tHc®) Chip Select Hold Time 2 — 2 —_ 2 — ns
NOTES 2933 thl 11

. Aread cycle is defined by both UW and LW = HIGH or AP = LOW. A write cycle is defined by either UW or LW = LOW and AP = HIGH.

O R ON =

production tested.

(2]

. All read and write cycle timings are referenced from CLK, or OE as it applies.

OE is a don’t care when UW or LW = LOW is clocked in.

. Maximum access times are guaranteed from all possible PowerPC external bus cycles.

. Transition is measured +200mV from steady-state. This parameter is guaranteed by device characterization with the AC Load (Figure 2), but is not

Chip Select must be active (CS = LOW) at each rising edge of clock when AC or AP is LOW for the device to remain enabled.

7. This parameter is measured HIGH above 2.2V and LOW below 0.8V.

. This is a synchronous device. All synchronous inputs must meet the specified setup and hold times for ALL rising edges of CLK when the chip is selected.

10.1
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1. When AP and CSare LOW, the device is put into read mode. An AP and CSinitiated write mustinclude one extra clock cycle between AP sampled LOW
and the first write operation. AC can initiate either a read or a write cycle without requiring an additional clock cycle between AC being sampled LOW and
the first read or write operation.

2. O1 (Ax) represents the first output from the external address Ax. O1 (Ay) represents the first output from the external address Ay; O2 (Ay) represents the
next output data in the burst sequence of the base address Ay, etc. where A0 and A1 are advancing sub-locally for the four word burst.
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Lot

lt— 1CYC —

tCH 1

W

=
=~ :}
I=E=

F A\
/AR VARV VA RVVARVVAR VAR VARV
W W /4

sooress (XX XXXCK 2 XXX XXX XXX KX XXX K KXY X KKK XX = X0

THW = %
(OW AND TW ARE IGNORED FOR FIRST CYCLE WHEN ADSP INITIATES BURST) tsw ||

o, W A | A A A A A | AG

o= X000k | 0 | ARKXKKRHRKKKAS
W0

g
(w]
<

W\ / \mmﬁr*@m

(ADV SUSPENDS BURST) —‘/'

NOOCKXXXXCNOCKKCKKXXXKKXN

%l

T tSD —| —»ﬂ— I<—tHD

DATAIN _,I { 1(ax XX ) XX ey XX ey XX 13ay) XX 1aay) XX 1az) XY 12 AZ)XXB(AZ)

~a—|{OHZ

DATAour XX 03(Aw)XX O4(Aw) )

-+ BURST —»|<¢——WRITE— | - BURST WRITE
READ

NOTES:

1. When AP and TS are LOW, the device is put into read mode. An AP and CS intiated write must include one extra clock cycle between AP > sampled
LOW and the first write operation. AC can initiate either a read cycle or a write cycle without requiring an additional clock cycle between AC being
sampled LOW and the first read or write operation.

2. O3 (Aw) represents the third output from the external address Aw previously loaded, and O4 (Aw) represents the fourth and last of the Burst outputs
from the external address Aw. I1 (Ax) represents the first input to the external address Ax. 1 (Ay) represents the first input from the external address
Ay; 12 (Ay) represents the next input data in the burst sequence of the base address Ay, etc. where A0 and A1 are advancing sub-locally for the four
word burst.

3. ADV = HIGH onrising edge of CLK suspends the count advance which allows wait states to be added. During the wait state the previously written data
may be modified (rewritten with new data).

EXTENDED
BURST WRITE >

2933 drw 08
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IDT71419 BiCMOS CacheRAM
WITH BURST COUNTER & SELF-TIMED WRITE COMMERCIAL TEMPERATURE RANGE

COMBINATION READ/WRITE CYCLE (1,3)

1CYC — e

1SS —m] | tCH tcL
tHS ~- | — |
_ @
AP /T L/
T
tsA | —
tHA
ADDRESS AX Ay @(—z
tSW —a] (|
o, (KX RN 00| ooy

tsav.

OE
t0E —1 [~ e tHD -
1CD — —— tOLZ —] |-—
DATAIN l I\IW y) h 1
1DC1 —] —tOHZ tDc2| —a= j—
DATAOUT 01(AX) \(01(r\z) {)@mz) X}@s(Az)X
READ WRITE BURST READ ———»

2933 drw 09

NOTES:.

1. 11 (Ay) represents the first input to the external address Ay. O1 (Az) represents the first output from the external address Az, O2 (Az) represents the next
output data in the burst sequence of the base address Az.

2. AP and AC are active LOW signals which allow registering of the address bits. AP blocks the write (when either UW or LW is LOW) whereas AC does not.
The first burst cycle of the back-to-back cycles requires the standard 2:1:1:1 clocking, the subsequent burst cycles may realize a1:1:1:1 clock count using
the last clock of the first burst cycle for the address status of the next burst cycle. Back-to-back read cycles may be initiated by either AP or AC. Back-
to-back writes may only be initiated by AC.

3. C5=LOW,AC = HIGH.

ORDERING INFORMATION

IDT 71419 S XX J
D_Igvice Power
ype J  Plastic Leaded Chip Carrier, 52-pin (J52-1)

9
10 Speed in nanoseconds
12 2033 drw 10




Int: d Devi

Technology, Inc.

32K x 18 CacheRAM™ PRELIMINARY
BURST COUNTER IDT71420
& SELF-TIMED WRITE

— FOR THE PENTIUM™ PROCESSOR

FEATURES:

» 32K x 18 architecture

e o o

gating ADSP

e o o o o o

sor

.

carrier (PLCC)

Fast clock-to-data access times: 9, 10, 12 ns
Internal burst read and write address counter
Processor Burst Pipelining is permitted via Chip Select

Internal input registers (data and control)
Internal address registers
Self-timed write cycle
Single 5V power supply
Regulated I/Os are 3.3V LVTTL Compatible
Complies with all timing and signals of the Pentium proces-

Packaged in a JEDEC Standard 52-pin plastic leaded chip

DESCRIPTION:

The IDT71420 is a high-speed 32K x 18-bit static RAM with
full on-chip hardware support of the Pentium processor inter-
face. This part is designed to facilitate the implementation of
the highest-performance secondary caches while using either
available cache-tag SRAMs and PALs or chipsets for the
Pentium processor.

The IDT71420 CacheRAM contains a full set of write, data,
address, and control registers. Internal logic allows the pro-
cessor to generate a self-timed write based upon a decision
which can be left until the extreme end of the write cycle.

An internal burst address counter accepts the first cycle
address from the processor, then cycles through the adjacent
three locations using the Pentium burst refill sequence, on
appropriate rising edges of the system clock.

Fabricated using IDT’'s BiCMOS high-performance sub-
micron technology, this device offers a maximum clock-to-
data access time as fast as 9ns, while requiring an address
setup of only 2.5ns.

FUNCTIONAL BLOCK DIAGRAM

INTERNAL
o ADDRESS
Z.
TP akxis
MEMORY
ARRAY
' ]
3 1
ADDRESS 4
REGISTERS A 1}(
J 1
UPPER BYTE WRITE UPYER BYTE DATA
OW. CONTROL REGISTER INPUT REGISTERS
N
LOWER BYTE WRITE LOWER BYTE DATA
[W_ CONTROL REGISTER ¢ ! ) INPUT REGISTERS
?"_D"_’ ENABLE — ) 1
REGISTER - +—] / OUTPUT
BUFFER
oF 9/ / 9
00— z |
s — 7 i
1/0o— Sy
< e
/017 7 2034 drw 01
The IDT logo is a registered trademark and CacheRAM is a of Device Te
Pentium is a trademark of Intel Corp.
COMMERCIAL TEMPERATURE RANGE MAY 1994
©1994 Integrated Device Technology, Inc. DSC-1116/-
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IDT71420 BiCMOS CacheRAM
WITH BURST COUNTER & SELF-TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

DESCRIPTION (CONTINUED)
The IDT71420 CacheRAM is packaged in a JEDEC Stan-
dard 52-pin plastic leaded chip carrier (PLCC).

FUNCTIONALITY

The IDT71420 is synchronous and has an internal burst
counter. The synchronous functionality eases cache control-
ler design, while the internal burst counter simplifies imple-
mentation of burst accesses.

The registered address, data-in, and write control inputs of
the IDT71420 allow for synchronous write operation. To
perform a write the inputs must be valid at the rising edge of
clock while meeting specified setup and hold times. This write
requirement simplifies cache controller design by not requir-
ing the write control pulse needed by asynchronous SRAMs.

A two-bit internal burst counter is used to generate the
appropriate internal addresses for AO and A1 needed for burst
accesses. The burst counter starts at the base address
defined by the external addresses AO and A1. Once loaded,
the internal addresses are cycled through by keeping ADV
LOW at the rising edge of clock. ADV HIGH at the rising edge
of clock stops the advance of the burst counter and suspends
the burst sequence.

Address pipelining can be achieved by using CS (a control-
ler input to the IDT71420) to block premature assertions of
ADSP (a CPU input to the IDT71420). The cache controller
can request a new address from the CPU and block ADSP to
the IDT71420 using CS HIGH so the new address is not
loaded immediately. The controller can assert ADSC later to
load in the new address at the appropriate time.

Powering up the IDT71420 is accomplished by keeping
ADSP or ADSC LOW with CS LOW at rising edge of clock.
Powering down the IDT71420 is accomplished by keeping
ADSC LOW with CS HIGH at rising edge of clock.

Internal Addresses
for
A1, A0
Base Address A1, AO <
1st. Burst * A1, A0
2nd. Burst * A1, AO
3rd. Burst 4’ AT, A0

Burst Sequence for Internal Burst Counter
2934 drw 02

PIN CONFIGURATION

w [ DDID_II-IJ 2
2'&|o|:>|§<<<o|o$$<

7 6 5 4 3 2 1 52 51 50 49 48
/09 46 /08
/010 45 11/07
Vce 44 [11/0s
Vss 43 [1Vee
/011 s [ Vss
/012 J52-1 “ I/Os
1/013 a9 [11/04
/014 11/03
Vss % 11/02
Vce " Hvss
1/O15 36 M vee
I/O16 35 M 1/01
/017 34 M 1/0o
21 22 23 24 25 26 27 28 29 30 31 32 33

Uubouuouodoguougug

g z 2 g E <D (gn § g i 2 g é 2934 drw 03
PLCC TOP VIEW
PIN NAMES
Ao —A14 Address Inputs
CLK Clock
UW, LW Upper, Lower Byte Write Enables
OFE Output Enable
CS Chip Select
ADV Burst Address Advance
ADSP, ADSC Address Status
(Processor & Cache Controller)
/00 — 1/1017 Data Input/Output
Vce +5V Power
Vss Ground

2934 tbl 01

RECOMMENDED DC
OPERATING CONDITIONS

Symbol Parameter Min. | Typ.| Max. | Unit
Vce Supply Voltage 475 | 50| 525 \
Vss Supply Ground 0 0 0 \
VIH Input High Voltage 2.2 3.0 |Vee+0.5| V
ViL Input Low Voltage [-05"| — [ 08 v

NOTE: 2934 tol 06

1. Vit (min.) = —1.5V for pulse width of less than 10ns, once per cycle,
for I<20mA.

RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
Grade Ambient Temperature GND Vce
Commercial 0°C to +70°C oV |5.0V+5%
2934 tbl 05




IDT71420 BiCMOS CacheRAM
WITH BURST COUNTER & SELF-TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

SYNCHRONOUS TRUTH TABLE(!> 2 3)

[ ADSP ADSC ADV [UW+LW| CLK Address Operation

H X L X X T N/A Deselected, Power Down

H L H X X@ T N/A Address Input Ignored5)

L L X X X T External Address Read Cycle, Begin Burst®

L H L X L T External Address Write Cycle, Begin Burst(®

L H L X H T External Address Read Cycle, Begin Burst®

X H H L L T Next Address Write Cycle, Continue Burst®
X H H L H T Next Address Read Cycle, Continue Burst®
X H H H L T Current Address Rewrite Cycle, Suspend Burst®
X H H H H T Current Address Read Cycle, Suspend Burst®)

NOTES: 2934 tbl 02

1. L=ViL, H=VH, T_=CLK LOW-to-HIGH transition,X = Don’t Care. .

2. Allinputs except OE must meet setup and hold times for the LOW-to-HIGH transition of CLK; OE operates asynchronously.

3. Wait states can be inserted by suspending a burst sequence, ie. ADV = HIGH clocked in by a CLK LOW-to-HIGH transition. _

4. CSgates ADSP when CS = HIGH. Mode is used for address pipelining. Address input registers remain unchanged until either ADSC and CS or ADSP
and CSare sampled LOW simultaneously. Other functionality of the device remains unchanged, i.e. ADVadvances the burst counter, UW + LW determines
Read or Write status.

5. If the device is already powered down, it will remain powered down.

6. If the device is powered down, it will power up.

ASYNCHRONOUS TRUTH TABLE(!: 2)

ABSOLUTE MAXIMUM RATINGS("

Operation OE I/ Status Symbol Rating Value Unit
Read L Data Out (/Oo — 1/017) VTERM | Terminal Voltage with Respect | —0.5t0 +7.0@] V
Read H High-Z to GND
Write X High-Z — Data In (I/Oo — I/017) TA Operating Temperature -0to +70 °C

Deselected X High-Z TBiAs | Temperature Under Bias -6510 +135 | °C

NOTES: 20341103 | TsTG | Storage Temperature —6510 +150 | °C

1. L=Vi, H= Vi, X = Don't Care. . —

2. Fora write operation following a read operation, OE mustbe HIGH before | PT Power Dissipation 1.7 W
the input data required setup time and held HIGH throughout the input louT DC Output Current 30 mA
data hold time.

NOTES: 2934 thl 04

CAPACITANCE

(TA = +25°C, f = 1.0 MHz)
Symbol Parameter(" Condition | Max. | Unit
CIN Input Capacitance VIN = 3dV 5 pF

Ciro Input/Output Vo = 3dV 7 pF

Capacitance

NOTE: 2934 tbl 09
1. This .parameter is determined by device characterization, but is not
production tested.

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

2. Vinand Vio should not exceed Vec+0.5V. Allather pins should notexceed
7.0V.

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE (vVcc = 5.0V + 5%)

Symbol Parameter Test Condition Min. Max. Unit
|| Input Leakage Current Vce= Max., VIN =0V to Vce — 5 uA
{lo] | Output Leakage Current CS2ViH, OE2 VM, — 5 vA

VouT = 0V to Vcc, Vee = Max.
VoL Output Low Voltage (I/00—1/O17) | loL = 8mA, Vcc = Min. — 0.4 \
VoH Output High Voltage(l/Oo — 1/017)[ loH = —4mA, Vcc = Min. 24 33 \
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IDT71420 BiCMOS CacheRAM
WITH BURST COUNTER & SELF-TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE"* (vcc — 5.0V + 5%)

1. All values are maximum guaranteed values.

2. At f = fMax, address inputs are cycling at the maximum frequency of read cycles of 1/tcyc while ADSC = LOW.

71420S9 71420510 71420S12
Symbol Parameter Test Condition Commercial | Commercial | Commercial | Unit
Icc | Operating Power CS < Vi, OE < Vi, Outputs Open, 320 310 300 mA
Supply Current Vce = Max., f = fmax®
IsB Standby Power TS VH, All Inputs 2 ViHer < VIL, 50 50 50 mA
Supply Current Ve = Max., | = fmax®
IsB1 Full Standby Power TS > Ve, All Inputs = Ve or < Vic, 30 30 30 mA
Supply Current Vce = Max., f = 0@
NOTES: 2934 tbl 08

3. Atf = fmax, address inputs are cycling at the maximum frequency of read cycles of 1/tcyc while a ADSP and ADSC = HIGH and ADV = HIGH. f=0means

no address input lines change,while ADSP and ADSC = VHc and ADV =VHc.
4. VHc=Vcc- 0.2V, Vic=0.2V.

AC TEST CONDITIONS

Input Pulse Levels GND to 3.0V

Input Rise/Fall Times 3ns

Input Timing Reference Levels 1.5V

Output Timing Reference Levels 1.5V

AC Test Load See Figures 1 and 2

2934 tbl 10
AC TEST LOADS
+1.5V
50Q
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- 2934 drw 04

Figure 1. AC Test Load
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Figure 3. Lumped Capacitive Load, Typical Derating
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Figure 2. AC Test Load
(for tonz, tcHz, toLz, and tpc1)

*Including scope and jig




IDT71420 BiCMOS CacheRAM
WITH BURST COUNTER & SELF-TIMED WRITE COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (1:2:3, 6)
(Ve = 5.0V + 5%, TA = 0 to 70°C)

1.

oA wN

o

IDT71420S9 IDT71420S10 IDT71420S12
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit
tcyc Cycle Time 15 — 16.6 — 20 — ns
tCD Clock Access Time : — 9 — 10 — 12 ns
(el Output Enable Access — 5 — 6 — 7 ns
g1 Clock High to Output Active 3 — 3 — 3 — ns
tbc2 Clock High to Data Change 3 — 3 — 3 — ns
1o1z® Output Enable to Data Active 0 — 0 — 0 — ns
tonz(®) Output Disable to Data High-Z 2 6 2 6 2 7 ns
tcrz®) Clock High to Data High-Z — 6 — 6 — 6 ns
tcn® Clock High Pulse Width 5 — 55 — 6 — ns
el Clock Low Pulse Width 5 — 55 — 6 — ns
1SA Address Setup Time 2.5 — 2.5 — 3 — ns
1SS Address Status Setup Time 2.5 — 2.5 — 3 — ns
tsD Data In Setup Time 25 — 2.5 — 3 — ns
tsw Write Setup Time 25 — 2.5 — 3 — ns
1sAv Address Advance Setup Time 2.5 — 2.5 - 3 — ns
tsc Chip Select Setup Time 2.5 — 25 — 3 — ns
tHA Address Hold Time 05 — 05 — 05 — ns |
tHS Address Status Hold Time 0.5 — 0.5 — 0.5 — ns
tHD Data In Hold Time 0.5 — 0.5 — 0.5 — ns
tHW Write Hold Time 0.5 — 0.5 — 0.5 — ns
tHAV Address Advance Hold Time 0.5 — 0.5 — 0.5 — ns
tHC Chip Select Hold Time 0.5 —_— 0.5 —_ 0.5 — ns
NOTES: 2934 thl 11

A read cycle is defined by either UW or LW = HIGH or ADSP and CS = LOW. A write cycle is defined by CS and either UW or LW = LOW and
ADSP = HIGH.

. All read and write cycle timings are referenced from CLK, or OE as it applies.

. OE is a don’t care when UW or LW = LOW is clocked in.

. Maximum access times are guaranteed from all possible Pentium Processor external bus cycles.

. Transition is measured £200mV from steady-state. This parameter is guaranteed by device characterization with the AC Load (Figure 2), but is not

production tested.

. This is a synchronous device. All synchronous inputs must meet the specified setup and hold times for ALL rising edges of CLK. To enable the device,

chip select must be active (CS = LOW) when either ADSP or ADSC is LOW at rising edge of CLK. The device remains enabled until chip selectis inactive
(CS = HIGH) and ADSC is LOW at rising edge of CLK. ADSP cannot disable the device because CS = HIGH blocks ADSP = LOW.

. This parameter is measured as HIGH above 2.2V and LOW below 0.8V.

10.2 5
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1. When ADSP and CSare LOW, the device is putinto read cycle. An ADSP and CSinitiated write mustinclude one extra clock cycle between ADSF sampled
LOW and the first write operation. ADSC can initiate either a read or a write cycle without requiring an additional clock cycle between ADSC being sampled
LOW and the first read or write operation.

2. O1 (Ax) represents the first output from the external address Ax. O1 (Ay) represents the first output from the external address Ay; O2 (Ay) represents the
next output data in the burst sequence of the base address Ay, etc. where A0 and A1 are advancing sub-locally for the four word burst.

3. An ADSP initiated cycle requires that both ADSP and TS be LOW during the rising edge of the clock. ADSP gated by TS allows the cache controller to
block an ADSP cycle using CS and assert its own ADSC cycle

2934 drw 07
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NOTES:

1. When ADSP and CSare LOW, the device is putinto read mode. An ADSP and CSintiated write must include one extra clock cycle between ADSP sampled
LOW and the first write operation. ADSC can initiate either a read cycle or a write cycle without requiring an additional clock cycle between ADSC being
sampled LOW and the first read or write operation.

2. 03 (Aw) represents the third output from the external address Aw previously loaded, and O4 (Aw) represents the fourth and last of the Burst outputs from
the external address Aw. |1 (Ax) represents the first input to the external address Ax. |1 (Ay) represents the first input from the external address Ay; 12
(Ay) represents the next input data in the burst sequence of the base address Ay, etc. where A0 and A1 are advancing sub-iocally for the four word burst.

3. ADV = HIGH on rising edge of CLK suspends the count advance which allows wait states to be added. During the wait state the previously written data
may be modified (rewritten with new data).
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IDT71420 BiCMOS CacheRAM
WITH BURST COUNTER & SELF-TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

COMBINATION READ/WRITE CYCLE (1,3)
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2934 drw 09

1. 1 (Ay) represents the first input to the external address Ay. O1 (Az) represents the first output from the external address Az, O2 (Az) represents the next

output data in the burst sequence of the base address Az.

2. ADSPand ADSC are active LOW signals which allow registering of the address bits. ADSP blocks the write (when either UW or LW is LOW) whereas ADSC
does not. The first burst cycle of the back-to-back cycles requires the standard 2:1:1:1 clocking, the subsequent burst cycles may realize a 1:1:1:1 clock
count by using the last clock of the first burst cycle for the address status of the nextburst cycle. Back-to-back read cycles may be initiated by either ADSP

or ADSC. Back-to-back writes may only be initiated by ADSC.
3. CS=LOW, ADSC = HIGH.

ORDERING INFORMATION

IDT 71420 S XX J
Device Power
Type

9

10 Speed in nanoseconds

12

-[—| J  Plastic Leaded Chip Carrier, 52-pin (J52-1)

2934 drw 10
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32K x 32 CacheRAM™

PIPELINED/FLOW THROUGH OUTPUTS
BURST COUNTER, & SELF-TIMED WRITE
— FOR PENTIUM™/POWERPC™ PROCESSORS

ADVANCE
INFORMATION
IDT71V432

FEATURES:

+ 32K x 32 memory configuration

Pipelined or Flow Through output architecture selected by
FTinput

Complies with all Pentium and PowerPC timing and inter-
face requirements

Pentium or PowerPC burst address sequence selected by
MODE input

Self-timed write cycle with byte write, byte write enable and
global write controls

Power down controlled by ZZ input

Single 3.3V power supply

Packaged in a JEDEC Standard 100-pin plastic thin quad
flatpack (TQFP)

DESCRIPTION:

The IDT71V432 is a 3.3V high-speed 32K x 32-bit static
RAM with full on-chip hardware support of the Pentium and
PowerPC processor interfaces. The pipelined burst architec-
ture provides cost-effective 3-1-1-1 secondary cache perfor-
mance for processors up to 66MHz. The optional flow-through
burst architecture provides 2-1-1-1 secondary cache perfor-
mance for processors up to 50 MHz.

The IDT71V432 CacheRAM contains a full set of write,
data, address, and control registers. Internal logic allows the
processor to generate a self-timed write based upon a deci-
sion which can be left until the extreme end of the write cycle.

An internal burst address counter accepts the first cycle
address from the processor, initiating the access sequence.
The IDT71V432 provides the first cycle address data and then
cycles through the next three address locations.

FUNCTIONAL BLOCK DIAGRAM

MODE 1 BURST LOGIC INTERNAL
DV Q T Ap* ADDRESS
CLK jD—> BINARY ﬁ)./ “is g S22
ADSC. COUNTER ME?AI-CI-)RY
ADSP — CLR g, ] A ARRAY
A1
2
Ao-A1 I
Ao—Ata ADDRESS | pa d Y ol Vo
W REGISTERS 7/ 15 /1l 7/
m L . Byte 1 N
:’ )_ Write Register, 1) Byte 1
BW1 Writgt Driver s
8
o-_:E Byte 2 i
. . | Byte 2
BW2 :D_ Write Registe D—‘J ,’, Writgt Driverjms
8
¢ Byte3 Byte 3
BV :D—-» Write Register] & ,/; writzt Driver _T
8
Byte 4 | Byte 4
BV Write Registe }, ,/ > WritZt Driver
8
CE— 3 ENABLE 1 A
CSo———] | REGISTER b > gr AR
TS—_ 9
Y74 DATA INPUT]
o POWER DOWN T DREGISTER
» OUTPUT
T | * BUFFER
32
V00~ gl o
1/031 4 3104 drw 01
The IDT logo is a registered trademark and CacheRAM is a trad: rk of h d Device Technol
Pentium is a trademark of Intel Corp. PowerPC is a trademark of { Busil i Inc.
COMMERCIAL TEMPERATURE RANGE MAY 1994

©1994 Integrated Device Technology, Inc.
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IDT71V432 CMOS CacheRAM
WITH PIPELINED/FLOW THROUGH OUTPUTS, BURST COUNTER, & SELF-TIMED WRITE COMMERCIAL TEMPERATURE RANGE

DESCRIPTION (CONTINUED) RECOMMENDED OPERATING
The IDT71V432 CacheRAM utilizes IDT's 3.3V CMOS TEMPERATURE AND SUPPLY VOLTAGE

process to optimize performance in 3.3V applications, and is -
packaged in a JEDEC Standard 100-pin thin plastic quad Grade Ambient Temperature | GND| Vcc
flatpack (TQFP) for optimum board density in both desktop | Commercial 0°Cto +70°C OV | 33V+5%
and notebook applications. 3104 1b1 01
PIN CONFIGURATION
O
: cp BEEEER 82 5B BBE:
22638 |m|m|§ >>o% 1512 < <
/ 100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81
80 NC
Ne [t O 79 [11/01s
11016 (]2 78 1 1/O14
11017 E 3 77 [ Ve
Vec L] 76 []Vss
vss []5 75 [] /013
/018 6 74 1 1/012
1019 L7 73 [ ] 1/011
:;820 E g 72 1 1/010
21 7
Vss []1t0 7:) g \\izi
Vee 11 69 [ 11/09
V022 LJ12 PN100-1 68 [ /08
11023 ] 13
FT 14 67 [ Vss
Veec []15 66 [ 1NC
NC []1s 65 [ 1 Vce
Vss 17 e 12z
1/024 18 63 [ /07
/025 [ 19 62 [ 11/0s
Vec []20 61 []Vce
Vss [ 60 ] Vss
1/026 22 59 I 11/0s
/027 |23 58 [ 1/0a
/028 |24 57 [ 11/03
/020 []25 56 [ 1/02
Vss[]2s 55 [ Vss
Vec []27 54 [ Vce
/O30 [ 28 53 [ 101
I/ONaé E 29 s2 [ 100
30
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 : NC
§ii22x2288ceceiise
b= 3104 drw 02
TQFP
TOP VIEW
ORDERING INFORMATION

IDT 71V432 S XX PF
Device Type Power

_l__| PF  Plastic Thin Quad Flatpack (PN100-1)

9
10 Speed in nanoseconds
12 3104 drw 03
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CACHE TAG SRAM PRODUCTS

IDT has been a leader in Cache Tag SRAMs from the Continuing on with the legacy, new cache tag offerings are
beginning, utilizing high-performance technology to perform introducing features to make the designing of a high-speed
the comparison function on chip to minimize the cache hit/ secondary cache subsystem even easier. The IDT71215 and
miss decision time. Both the IDT6178, in CMOS technology, IDT71216bothinclude additional logic and features on chipto
and the IDT71B74, in BiICMOS technology, have been the offer the designer a straight forward path to zero-wait state
highest speed cache tags in the industry for their respective  cache performance at bus speeds up to 66MHz.
densities.

Part Speeds
Function Organization Features Process Number Power Commercial Military
Cache 4K x 4 Tag CMOS 6178 S 10,12,15,20,25 N/A
Tag 8K x 8 Tag BiCMOS 71B74 S 8,10,12,15,20 N/A
SRAMs 16K x 15 Intel Tag BiCMOS 71215 S 10,12 N/A
16K x 15 PowerPC Tag BiCMOS 71216 S 10,12 N/A

1.0 1
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Integrated Device Technology, Inc.

CMOS StaticRAM
2 16K (4K x 4-BIT)
CACHE-TAG RAM

IDT6178S

FEATURES:

°

.

.

High-speed Address to MATCH Valid time

— Military: 12/15/20/25ns

— Commercial: 10/12/15/20/25ns (max.)
High-speed Address Access time

- Military: 12/15/20/25ns

— Commercial: 10/12/15/20/25ns (max.)
Low-power consumption

— IDT6178S

Active: 300mW (typ.)

Produced with advanced CMOS high-performance
technology

Input and output TTL-compatible

Standard 22-pin Plastic or Ceramic DIP, 24-pin SOJ
Military product 100% compliant to MIL-STD-883,
Class B

DESCRIPTION:

The IDT6178 is a high-speed cache address comparator
sub-system consisting of a 16,384-bit StaticRAM organized
as 4K x 4. Cycle Time and Address to MATCH Valid are equal.
The IDT6178 features an onboard 4-bit comparator that
compares RAM contents and current input data. The result is
an active HIGH on the MATCH pin. The MATCH pins of
several IDT6178s canbe handed together to provide enabling
or acknowledging signals to the data cache or processor.

The IDT6178 is fabricated using IDT's high-performance,
high-reliability CMOS technology. Address to MATCH and
Data toc MATCH times are as fast as 10ns.

All inputs and outputs of the IDT6178 are TTL-compatible
and the device operates from a single 5V supply.

The IDT6178 is packaged in either a 22-pin, 300-mil Plastic
or Ceramic DIP package or 24-pin SOJ. Military grade product
is manufactured in compliance with latest revision of MIL-
STD-8883, Class B, making itideally suited to military tempera-
ture applications demanding the highest ievel of performance
and reliability.

FUNCTIONAL BLOCK DIAGRAM
Ao %
® [ ) 16,384-BIT <+——Vce
: o :
® e ARRAY e—— GND
At1 .——%—:
\
o 00
/
Vo - 1/0s - E CONTROL 1O
I 4 <z /I
— CLEAR
WE MEMORY
OE > CONTROL ARRAY
CLR -
‘e - COMPARATOR - ‘s
7 - 7
MATCH
The IDT logo is a regi: d trad: rk of Device T Inc. 2953 drw 01
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1994

©1994 Integrated Device Technology, Inc.

DSC-1059/2
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IDT6178S

CMOS StaticRAM 16K (4K x 4-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATIONS

/

Ao 1 24 Vee
Ao[ |1 AN 22 Vce M2 23[ A1
M ]2 21 A A2[]3 22DA10
A2[]3 20 [t As[]4 21[JAe
As[ |4 19 [ ]Ae a5 20] As
A5 18 [JAe 16 gopaq  1O[INC
p22-1 . NC |7 18[]CIR
As[ |6 & 17 | _]CIR
D22-1 As[|8 17[Jv0s
As[_|7 16 [ JI0s = )
A7 9 16 /02
Ar[]s8 15 0. —
ot o OE[]10 15101
OE 9 [l{e]] -
oF WE[ |11 14 100
WE 10 13 1/Q0
L ] GND[]12 13| _IMATCH I
GND 11 12 MATCH ™
E :I 2953 drw 02 SOJ
DIP TOP VIEW
TOP VIEW ABSOLUTE MAXIMUM RATINGS®™
Symbol Rating Value Unit
VTERM | Terminal Voltage with respect -0.5t0 +7.0 \
to GND
PIN DESCRIPTIONS TA Operating Temperature -551t0 +125 °C
Ao—A11 Address Inputs Teias | Temperature Under Bias —65t0+135 | °C
1/Q0—-1/03 Data Input/Output TsTG Storage Temperature —-65t0 +150 | °C
MATCH Match PT Power Dissipation 1.0 w
WE Write Enable lout DC Output Current 50 mA
OE NOTE: 2953 tbl 04
OE Output Enable 1. Stessesgreaterthan those listed under ABSOLUTE MAXIMUMRATINGS
LR Clear 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
Vce Power above those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended
GND Ground periods may affect reliabilty.

RECOMMENDED OPERATING

2953 tbl 01

RECOMMENDED DC
OPERATING CONDITIONS

TEMPERATURE AND SUPPLY VOLTAGE Symbol Parameter Min. | Typ.| Max.| Unit
Grade Ambient Temperature GND Vce Vce Supply Voltage 4.5 5.0 55 \
Commercial 0°C to +70°C 0V |5.0V+10% GND Supply Voltage 0 0 0 Y
Military —55°C to +125°C oV |5.0V+10% ViH Input High Voltage 2.2@ - 6.0 \"
2053 tbl 02 ViL Input Low Voltage -0.501 - 0.8 \
NOTES: 2953 thl 05
1. ViL = —3.0V for pulse width less than 20ns, once per cycle.
TRUTH TABLES(" 2. Vi = 2.5V for clear pin.
WE OE CLR MATCH Mode
H H H Valid® Match Cycle CAPACITANCE (Ta = 25°C, f = 1MHz)
L X H Invalid Write Cycle Symbol Parameter Condition Max Units
H L H Invalid Read Cycle CIN Input Capacitance ViN= 0V 8 pF
X X L Invalid Clear Cycle Cvo I/O Capacitance Vout = 0V 8 pF
NOTE: 2053tioa  NOTE: 2953 tbl 06

1. H=VmK, L=V, X=Don't care.
2. Valid Match = Von, Valid Non-Match = VoL.

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

1.1




IDT6178S

CMOS StaticRAM 16K (4K x 4-BIT) CACHE-TAG RAM MILITARY AND COMMERCIAL TEMPERATURE RANGE
DC ELECTRICAL CHARACTERISTICS (vcc = 5.0V £ 10%, All Temperature Ranges)
6178S
Symbol Parameter Test Condition Min. Max. Unit
i) Input Leakage Current Vce = 5.5V, VIN = 0V to Vce —_ 10 HA
lixel} Output Leakage Current OE = VIH, VouT = 0V to Vce —_ 10 pA
VoL Output Low Voltage loL = 8mA (I/Oo - |/03) — 0.4 vV
loL = 10mA (/Oo ~ /O3) — 0.5 \Y
loL = 16mA (Match) — 0.4 \
loL = 20mA (Match) — 0.5 Vv
VOH Output High Voltage IoH = —4mA (/0o — 1/O3) 2.4 —_ %
loH = —8mA (Match) 2.4 —_ \'

2953 tbl 07

DC ELECTRICAL CHARACTERISTICS (vcc = 5.0V + 10%, All Temperature Ranges)

6178510 61785121 6178515 6178S20/25
Symbol Parameter Max. Max. Max. Max. Unit
Icct Operating Power Supply Current COM'L. 90 90 90 20 mA
Outputs Open, Vcc= Max., f = 0@ | MIL. — 110 110 110 mA
Iccz Dynamic Operating Current COM'L. 180 160 140 140 mA
Outputs Open, Vcc = Max., f = fwax®| MIL. — 180 160 160 mA

NOTES:
1. Military values are preliminary only.
2. fmax = 1/trc, only address inputs are cycling at fMax. f = 0 means no address inputs change.

2953 tbl 08

AC TEST CONDITIONS SV
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 5ns 2400
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V MATCHouT
AC Test Load See Figures 2 and 3 1280 30pF*
AC Test Load for Match Cycle See Figure 1

2953 tbl 09
2953 drw 04

Figure 1. AC Test Load for MATCH

+5V +5V
4800 480Q
DATAouT DATAouT
255Q 30pF* 255Q 5pF*
2953 drw 05 2953 drw 06
Figure 2. AC Test Load Figure 3. AC Test Load

(for toLz, toHz, twHz, tow)
* Including scope and jig.
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IDT6178S
CMOS StaticRAM 16K (4K x 4-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGE

CYCLE DESCRIPTION

Match Cycle: A match cycle occurs when all control signals
(OE, WE, CLR) are HIGH. At that time, data supplied to the
RAM on the /O pins is compared with the data stored at the
specified address. The totem-pole match output is HIGH
when there is a match at all data bits, and drives LOW if there
is not a match.

Write Cycle: The write cycle is conventional, occuring when
WEis LOW and CLRis HIGH. OE may be either HIGH or LOW,
since it is overridden by WE. The state of the Match pin is not
guaranteed, but in the current implementation it continues to
reflect the output of the comparator. The Match pin goes
HIGH during write cycles since the data at the specified
address is the same as the data (being written) at the 1/Os of
the RAM.

Read Cycle: When WE and CLR are HIGH and OE is LOW,
the RAM is in a read cycle. The state of the Match pin is not
guaranteed, but in the current implementation it continues to
reflect the output of the comparator. The Match pin goes
HIGH during read cycles since the data at the specified
address is the same as the data (being read) at the I/Os of the
RAM.

Clear Cycle: When CLR is asserted, every bit in the RAM is
cleared to zero. If OE is LOW during a clear cycle, the RAM
I/Os will be driven. However, this data is not necessarily
zeros, even after a considerable time. The Match pin is
enabled, but its state is not predicable.

AC ELECTRICAL CHARACTERISTICS (vcc = 5.0V + 10%, All Temperature Ranges)

6178s10) 6178512 6178515 6178520 6178525

Symbol Parameter Min. | Max. | Min. | Max.| Min. | Max. | Min. | Max. | Min. | Max.| unit
Match Cycle

tADM Address to Match Valid — 10 —_ 12 —_ 15 — 20 —_ 25 ns
tDAM Data Input to Match Valid — 8 — 11 — 13 — 15 —_ 15 ns
tMHO Match Valid Hold from OE 0 — 0 — 0 — 0 — 0 — ns
tOEM OE HIGH to Match Valid — | 10 — | 12| — 15 — 20 — | 20| ns
tMHW Match Valid Hold from WE 0 — 0 — 0 — 0 — 0 _ ns
WEM WE HIGH to Match Valid — | 10 — | 12| — 15 — 20 — | 20 | ns
tMHCLR Match Valid Hold from CLR 0 — 0 — 0 — 0 — 0 — ns
tMHA Match Valid Hold from Address 3 — 3 — 3 — 3 — 3 — ns
tMHD Match Valid Hold from Data 3 — 3 — 3 — 3 — 3 — ns

NOTE: 2953 tb] 10

1. 0°C to +70°C temperature range only.

TIMING WAVEFORM OF MATCH CYCLE(™

ADDRESS *
tADM >

%— tMHA ——=

OE {!{!{{{{71

|—— {OEM ——=|

j tMHO |-

WE‘///////////71“_

TWEM —5=

LIMHW —

CLR

* tMHCLR

1/01-4 VALID READ DATAouT )——:F VALID MATCH DATAIN
tDAM - tMHD

MATCH

MATCH

MATCH VALID ¥ MATCH

NO MATCH 2953 drw 07

NOTE:

1. ltis not recommended to let address and data input pins float while MATCH pin is active.

1.1 4




IDT6178S

CMOS StaticRAM 16K (4K x 4-BIT) CACHE-TAG RAM MILITARY AND COMMERCIAL TEMPERATURE RANGE
AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%, All Temperature Ranges)
6178510 6178S12 6178515 6178520/25
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | min. | Max. | unit
Read Cycle
tRC Read Cycle Time 10 _— 12 — 15 — 20/25 —_ ns
tAA Address Access Time — 10 —_ 12 — 15 — 20/25 ns
tOE Output Enable Access Time — 7 — 8 — 10 - 15 ns
toH Output Hold from Address Change 3 — 3 — 3 —_ 3 — ns
toLz® | Output Enable to Output in Low-Z Time 2 — 2 — 2 — 2 — ns
toHz!? | Output Disable to Output in High-Z Time — 6 — 7 — 9 — 12 ns
NOTES: 2953 tbl 11

1. 0°C to +70°C temperature range only.
2. This parameter guaranteed with AC load (Figure 3) by device characterization, but is not production tested.

TIMING WAVEFORM OF READ CYCLE NO. 1"

- tRC >
ADDRESS )( )(
- tAA > le— toH —»
OE
JARRARRRRRRRANS /717177
o p——
torz ©) | ¢ toHZ(®)
DATAouT ( DATAouTt VALID
2953 drw 08

TIMING WAVEFORM OF READ CYCLE NO. 22

I tRC
ADDRESS
tAA | toH
toH ]
DATAouT PREVIOUS DATAoUT VALID DATAOUT VALID DA{/’AE}J[T)
NOTES: 2953 drw 09

1. WE s HIGH for Read Cycle. _
2. Output enable is continuously active, OE is LOW.
3. Transition is measured +200V from steady state.

1.1 5



IDT6178S

CMOS StaticRAM 16K (4K x 4-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vce = 5.0V + 10%, All Temperature Ranges)

6178510 6178512 6178S15 6178S20/25
Symbol Parameter Min. l Max. Min. Max. Min. | Max. Min. [ Max. Unit
Write Cycle
twe Write Cycle Time 10 - 12 —_ 15 — 20 — ns
tAW Address Valid to End-of-Write 8 — 10 — 12 — 14 — ns
tas Address Set-up Time 0 — 0 — 0 — 0 — ns
twp Write Pulse Width 8 —_ 10 — 12 — 14 — ns
tWR Write Recovery Time 0 — 0 — 0 — 0 — ns
tow Data Valid to End-of-Write 6 — 8 — 10 — 12 — ns
tDH Data Hold from Write Time 0 — 0 — 0 — 0 — ns
tWHZ®@ Write Enable to Output in High-Z — 5 — 6 — 7 — 9 ns
tow® Output Active from End-of-Write 0 — 0 — 0 — 0 — ns
NOTES: 2953 tbl 12
1. 0°C to +70°C temperature range only.
2. This parameter guaranteed with AC load (Figure 3) by device characterization, but is not production tested.
TIMING WAVEFORM OF WRITE CYCLE®3
- twe |
ADDRESS )(
- tAW .
lt—— tAS —— ) - twp »| tWR
wE T 1
»| twhz \'4  «—tow ‘4’—>|
DATAouT (2) r @
/I (4) (4)
tOW  |tt—tDH
DATAIN DATAIN VALID
2953 drw 10
NOTES:
1. WE must be HIGH during all address transitions.

2. During this period, I/0 pins are in the output state and the input signals must not be applied.
3. OEis HIGH. If OE is LOW during a WE controlled write cycle, the write pulse width must be the greater of twe or (twHz + tow) to allow the /O drivers to
turn off and data to be placed on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the
write pulse is the specified twe.

4. Transition is measured +200mV from steady state.

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%, All Temperature Ranges)

6178510 6178512 6178515 6178520/25
Symbol Parameter Min. | Max. | Min. [ Max. | Min. | Max. | Min. | Max.| unit
Clear Cycle
toLpw®@ CLR Pulse Width 12 — 15 — 20 — 25 — ns
tCLRC CLRHIGH to WE LOW 5 — 5 — 5 — 5 — ns
trocL® Power on Reset 50 — 60 — 80 — 100 — ns
tWEGL WE HIGH to Clear HIGH 5 — 5 — 5 — 5 — ns
NOTES: 2953 tbl 13
1. 0°C to +70°C temperature range only.
2. Recommended duty cycle of 10% maximum.
3. This parameter guaranteed with AC load (Figure 3) by device characterization, but is not production tested.
1.1 6




IDT6178S

CMOS StaticRAM 16K (4K x 4-BIT) CACHE-TAG RAM MILITARY AND COMMERCIAL TEMPERATURE RANGE
TIMING WAVEFORM OF CLEAR CYCLE

[ tcLPw ]
oTR /

y

tWECL —pojet—— tCLRC

m////////////////////////’lf‘

2953 drw 11

POWER ON RESET TIMING
| <—— trocL ——b
Vce
oA 7l
e 1CLRC
—_— tWECL — 2953 drw 12
ORDERING INFORMATION
IDT 6178 S XX X X
Device Power Speed Package Process/
Type Temperature

Blank  Commercial (0°C to +70°C)
B Military (~55°C to +125°C,

Compliant to MIL-STD-883, Class B)

P 300 mil Plastic DIP (P22-1)
Y 300 mil Small Outline, J bend (S024-4)
D 300 mil Ceramic DIP (D22-1)

10 Commercial only

15 Speed in nanoseconds

2953 drw 13
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o BiCMOS STATIC RAM IDT71B74
L P 64K (8K x 8-BIT)
CACHE-TAG RAM

Integrated Device Technology, Inc.

FEATURES: DESCRIPTION:

» High-speed address to MATCH comparison time The IDT71B74 is a high-speed cache address comparator
— Commercial: 8/10/12/15/20ns (max.) subsystem consisting of a 65,536-bit static RAM organized as

- High-speed address access time 8K x 8 and an 8-bit comparator. A single IDT71B74 can map
— Commercial: 8/10/12/15/20ns (max.) 8K cache words into a 2 megabyte address space by using the

- High-speed chip select access time 21 bits of address organized with the 13 LSBs for the cache
— Commercial: 6/7/8/10ns (max.) address bits and the 8 higher bits for cache data bits. Two

+ Power-ON Reset Capability IDT71B74s can be combined to provide 29 bits of address

» Low power consumption comparison, etc. The IDT71B74 also provides a single RAM
— 830mW (typ.) for 12ns parts clear control, which clears allwordsin the internal RAM to zero
— 880mW (typ.) for 10ns parts when activated. This allows the tag bits for all locations to be
— 920mW (typ.) for 8ns parts cleared at power-on or system-reset, a requirement for cache

+ Produced with advanced BiCMOS high-performance comparator systems. The IDT71B74 can also be used as a
technology resettable 8K x 8 high-speed static RAM.

» Input and output directly TTL-compatible The IDT71B74 isfabricated using IDT's high-performance,

« Standard 28-pin plastic DIP and 28-pin SOJ (300 mil) high-reliability BICMOS technology. Address access times as

fast as 8ns, chip select times of 6ns and address-to-match
times of 8ns are available.

The MATCH pin of several IDT71B74s canbewired-ORed
together to provide enabling or acknowledging signals to the
data cache or processor, thus eliminating logic delays and
increasing system throughput.

FUNCTIONAL BLOCK DIAGRAM

Ao %: [+ Vce
L]
L]

ADDRESS . 65,536-BIT le—o0 GND
DECODER MEMORY ARRAY

‘ e & o o 6
VOo-7 S ? ,{ /O CONTROL I——

CONTROL EQUAL 7
LOGIC

R
mim

Aw

MATCH (OPEN DRAIN) 3013 drw 01

The IDT logo is a registered trademark of Integrated Device Technology, Inc.
COMMERCIAL TEMPERATURE RANGE MAY 1994

©1994 Integrated Device Technology, Inc. DSC-1101/2
1.2 1




IDT71B74

BICMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE
PIN CONFIGURATION
mESETC{r — s[Voo
A12[]2 27 (1 WE
A7[]s 26 |[J MATCH
Ae []4 25 [ As
As[]5 P2g-2 24[1A9
As[]e S028-5 23 []A11
Asr]7 2 [ BE
Az2[]s 21 [TA10
A1 ]9 20 [] CS
Ao [] 10 19 [J1/O7
/00 ] 11 18 [11/0s6
/101 [ 12 17 [JI/Os
/02[] 13 18 71/04
GND ] 14 15 103
3013 drw 02
DIP/SOJ
TOP VIEW
TRUTH TABLE(":2 ABSOLUTE MAXIMUM RATINGS(")
WE | TS | OE | RESET | MATCH| IO Function Symbol Rating Com’l. Unit
X | X | X L HIGH | — [|Resetall bits to LOW V1erM®@| Terminal Voltage with -0.5t0 +7.0 v
X|H|[ x| H HIGH |Hi-z| Deselect chip Respect to GND
H L H H LOW DIN No MATCH TA Operating Temperature 0to +70 °C
H L H H HIGH DIN MATCH TslAS Temperature Under Bias —55t0 +125 °C
H L L H HIGH |Dout Read TsTG Storage Temperature -551t0 +125 °C
L L X H HIGH | DN Write PT Power Dissipation 1.0 W
NOTES: 3013 tb1 01 lout DC Output Current 50 mA
1. H=VH L=V X=DONTCARE NOTES: 3013 tbl 03
2. HIGH = High-Z (pulled up by an external resistor), and LOW = VoL. 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
PIN DESCRIPTIONS conditions for extended periods may affect reliability.

Pin Names Description 2. VTERM must not exceed Vcc + 0.5V.
Ao—12 Address
EOJ Data Input/Output CAPACITANCE
cs Chip Select (TA = +25°C, { = 1.0MHz, SOJ Package)
RESET Memory Reset Symbol Parameter(" Conditions | Max.| Unit
MATCH Data/Memory Match (Open Drain) CIN Input Capacitance VIN = 3dV 6 pF
WE Write Enable Cout | Output Capacitance | Vour=3dV | 7 | pF
OE Output Enable NOTE: 301316104
GND Ground 1. This pa\'rameter is determined by device characterization, but is not

production tested.

Vcec Power

3013 tbl 02




IDT71B74

BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

RECOMMENDED DC OPERATING

RECOMMENDED OPERATING

CONDITIONS TEMPERATURE AND SUPPLY VOLTAGE
Symbol Parameter Min. | Typ. | Max. | Unit Grade |Ambient Temperature| GND Vce
vec™ | Supply Voltage 45 |50 ] 55| V | | commercial 0°C to +70°C ov BV +10%
GND Supply Voltage 0 0 0 v 3013 tbl 06
ViH Input HIGH Vohage(g) 2.2 —_— 6.00] v
VIHR RESET Input Voltage | 25 | — | 60 | v
ViL Input LOW Voltage | -05¥ | — | o8 | v

NOTES: 3013 tbl 05

1. All speed grades except 8ns. Supply Voltage range for 8ns product is

4.75V min, 5.25V max (+5%).

2. Allinputs except RESET.

3. When using bipolar devices to drive the RESET input, a pullup resistor of

1kQ—-10k< is usually required to assure this voltage.

4. ViL (min.) = —1.5V for pulse width less than 10ns, once per cycle.

5. VTERM must not exceed Vcc + 0.5V.

DC ELECTRICAL CHARACTERISTICS(")

(Vce = 5.0V +£10%, ViLc = 0.2V, VHC = Vcc — 0.2V)

Symbol Parameter 71B74S8 | 71B74S10 | 71B74S12 | 71B74S15 | 71B74S20 | Unit

lcc | Dynamic Operating Current WE=Vic 230 210 200 190 180 mA
Outputs Open, Vcc = Max., f = fmax® | WE = VHc 210 200 170 160 150 mA

NOTES: 3013 1b1 07

1. All values are maximum guaranteed values.

2. fmax = 1/tRc, only input addresses are cycling at fMAx.

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING TEMPERATURE

AND SUPPLY VOLTAGE (vcc = 5.0V + 10%)

IDT71B74S
Symbol Parameter Test Condition Min. Max. Unit
(1] Input Leakage Current Vcce = Max., VIN = GND to Vcc — 5 HA
|ILo| Output Leakage Current Vce = Max., CS = ViH, — 5 HA
Vout = GND to Vcc
VoL Output LOW Voltage loL = 22mA MATCH — 0.5 \
loL = 18mA MATCH — 0.4
loL = 10mA, Vcc = Min. (Except MATCH) — 0.5
loL = 8mA, Vcc = Min. (Except MATCH) — 0.4
VOH Output HIGH Voltage IoH = ~4mA, Vcc = Min. (Except MATCH) 2.4 — \
3013 tbl 08
AC TEST CONDITIONS + sy
Input Pulse Levels GND to 3.0V :
Input Rise/Fall Times 3ns 500
Input Timing Reference Levels 1.5V
DATAour o
Output Reference Levels 1.5V
AC Test Load See Figures 1,2, and 3 3013 drw 03
3013 tbl 09
Figure 1. AC Test Load
11.2 3




IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

74— 5V
6 —
ATADM 480Q
. 5 .
(Typical, ns) DATAouT
4 ——
2550 5pF*
3 P
2 ——
g 3013 drw 05
*Includ d jig.
| | | | | | | | | ncludes scope and jig
T T T 1T 1T 11
820 40 60 80 100 120140 160 180 200 Figure 2. AC Test Load
CAPACITANCE (pF) 23013 drv 04 (for tcLz, toLz, tcHz, tonz, tow, twHz)
Figure 1A. Lumped Capacitive Load
Typical Derating Curve
74—
6 ——
ATAA
5V (Typical, ns) 5 -
41—
RL 3.4
MATCH O o1
1 —
RL = 2000 (COM'L) N R S R " E——
=270Q (MIL.) 3013 drw 06 rer 1 1T 1T 11 T
820 40 60 80 100 120140 160 180 200
Figure 3. AC Test Load for MATCH CAPACITANCE (pF)
3013 drw 07
Figure 3A. Lumped Capacitive Load
Typical Derating Curve
DATA | 39/ Do-D31 AND DR-DP3 DATA
ADDR e oo »| ADDR
Yoy y Y OV I O
y A17-A24 A25-A31
80486 MAIN
5V, 32-BIT IDT71B74 | IDT71B74 IDT71B589 | B589 | B589 | B589 MEMORY
MICROPROCESSOR | AsAre™| CACHE- | CACHE- CACHE-
TAG TAG DATA
RAM RAM RAM
2
R CLEAR
RDY MATCH MATCH
— CACHE READ/WRITE
MEMORY READ/WRITE
CONTROL LOGIC | _» MAIN MEMORY READ/WRITE 3013 drw 08
NOTES:

1. For more information refer to IDT Application Notes AN-07 and AN-78 and Technical Notes TN-11 and TN-13.

2. RL=200Q.

Figure 4. Example of Cache Memory System Block Diagram




IDT71B74

BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V £ 10%)

71B74s8@ | 71B74S10 71B74S12 71B74S15 71B74S20
Symbol Parameter Min. | Max.| Min. | Max.[ Min. { Max.[ Min. | Max.| Min. I Max. | Unit
Read Cycle
tRC Read Cycle Time 8 - 10 — 12 — 15 — 20 —_ ns
tAA Address Access Time — —_ 10 — 12 — 15 — 20 ns
tACS Chip Select Access Time — — —_ 8 — 8 —_ 10 ns
torZl" | Chip Select to Output in Low-Z 2 - 2 | — 2 - 3 — 3 — | ns
toE Output Enable to Output Valid — 5 — 6 — 6 — 8 — 9 ns
torz{") | Output Enable to Output in Low-Z 2 — 2 — 2 — 2 — 2 — | ns
tchz(V | Chip Select to Output in High-Z — 4 — 5 — 5 - 7 — 8 ns
toHz(" | Output Disable to Output in High-Z — 4 — | 4 — 5 — 5 — 8 ns
toH Output Hold from Address Change 3 - 3 —_ 3 — 3 — 3 — ns
NOTES: 3013 tbl 10

1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.
2. Vec = 5.0V + 5% for 8ns product.

TIMING WAVEFORM OF READ CYCLE NO. 1(V

ADDRESS

OE

DATAouT

tRC -
}/
N
- tAA > tOH —»]
tOE ®)
. toz ® , toHzZ -

7777777777

tacs®

[e——— tcL.z R

TIMING WAVEFORM OF READ CYCLE NO. 2 (1:2.4)

ADDRESS

DATAouT

NOTES:

tRC

L— tcHz®

DATAoUT VALID XOO0—

3013 drw 09

)

TN

X

¥

tAA

toH

. WEis HIGH for Read cycle.
. Device is continuously selected, CSis LOW.

. OE s continuously active, OE is LOW.
. Transition is measured +200mV from steady state.

1

2 —

3. Address valid prior to or coincident with CS transition LOW; otherwise taa is the limiting parameter.
4

5

[e—tOH

DATAouT VALID

3013 drw 10




IDT71B74

BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V +10%)

71B7458@ | 71B74510 | 71B74S12 | 71B74S15 | 71B74S520
Symbol Parameter Min. | Max.| Min. | Max. | Min. | Max.| Min.| Max.| Min. | Max.| Unit
Write Cycle
twe Write Cycle Time 8 — 10 — 12 —_ 15 —_— 20 — ns
tcw Chip Select to End of Write 7 — 8 — 9 — 10 -— 15 — ns
tAaw Address Valid to End of Write 7 —_ 8 —_ 9 —_ 10 —_ 15 — ns
tAS Address Set-up Time 0 — 0 — 0 — ¢} — 0 — ns
twp Write Pulse Width 7 — 8 —_ 9 — 10 —_ 15 — ns
twR Write Recovery Time (CS, WE) 0 — 0 —_— 0 —_ 0 — 0 — ns
twhzl" | Write Enable to Output in High-Z — 5 — 5 — 5 — 5 — 5 ns
tDW Data Valid to End of Write 5 — 5 — 6 — 8 — 10 — ns
tDH Data Hold from Write Time 0 — 0 — ] — 0 — — ns
tow(" Output Active from End of Write 2 — 2 — 2 — 2 _ 2 — | ns
NOTES: ' 3013161 11

1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.
2. Vcec = 5.0V + 5% for 8ns product.

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE Controlled Timing, OE HIGH During Write)(*

twe >
ADDRESS X X
& 777771
S O NN (1L
. taw twr &)
VE X 7
twp ()
twHz ®9) | e le——— tow (%) ——
e ITTIIYYIYOYS
torz (9) |¢——— t DW ———e—— t DH ——>]
DATAIN DATA VALID )—-—

3013 drw 11
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IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (TS Controlled Timing)!': ©)

twe

ADDRESS X X

tew

7N

'\

taw

|—— tAS —a=|

twhz(®9) " tow ©) ——=
ANAVAVAVAVAVA VA WAY
INNSNSNNSN

DATAout” > >

V—YDW ————— t DH ————]

DATAN DATA VALID )
3013 drw 12

NOTES:

1. WE, CS must be inactive during all address transitions.

2. A write occurs during the overlap of a LOW WE and a LOW CS.

3. twr is measured from the earlier of CS or WE going HIGH to the end of the write cycle.

4. During this period, I/0 pins are in the output state and input signals must not be applied.

5. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.

6. OE is continuously HIGH, OE = ViH. If during the WE controlled write cycle the OE is LOW, twp must be greater or equal to twHz + tow to allow the /O
drivers to turn off and the data to be placed on the bus for the required tow. If OEis HIGH during the WE controlled write cycle, this requirement does not
apply and the minimum write pulse is the specified twp. For a CS controlled write cycle, OE may be LOW with no degradation to tcw timing.

7. DATAouT is never enabled, therefore the output is in High-Z state during the entire write cycle.

8. twHzis notincluded if OE remains HIGH during the write cycle. If OE is LOW during the Write Enabled write cycle then twHz must be added to twp and tcw.

9. Transition is measured +200mV from steady state.

AC ELECTRICAL CHARACTERISTICS (vcc = 5.0V +10%)

71B74s8@ | 71B74S10 | 71B74S12 | 71B74S15 | 71B74S20

Symbol Parameter Min. | Max. [ Min. [Max.| Min. [ Max.| Min. [ Max.| Min. [ Max.| unit
Match Cycle

tADM Address to MATCH Valid — 8 —_ 10 - 12 — 15 — 20 ns
tcsM Chip Select to MATCH Valid — 7 — 7 — 8 — 10 — 10 ns
tesmall) Chip Select to MATCH HIGH — 7 — 8 — 8 — 8 — 8 ns
tDAM Data Input to MATCH Valid — 7 — 8 e 10 — 12 — 12 ns
toemHit OE LOW to MATCH HIGH — 7 — 8 — 10 — 10 — 10 ns
twemHi]  WE LOW to MATCH HIGH o 7 — 8 — 10 — 10 — 10 ns
trsmHi(") RESET LOW to MATCH HIGH — 8 — 10 — 10 — 12 — 15 ns
tMHA MATCH Valid Hold From Address 2 — — 2 — 2 — 2 —_ ns
tMHD MATCH Valid Hold From Data 2 — 2 — 2 — 2 — 2 — ns

NOTES: 3001 tbl 12

1. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.
2. Vcc = 5.0V + 5% for 8ns product.




IDT71B74 .
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

MATCH TIMING(V

ADDRESS %
tADM > tMHA >

——— tCSM ——

GIAALALARRRRNN R

Q)
(2]

2
tCSMHI @,

se///////// /) _
tOEMH|
v’/ _
tWERMI ]
RESET
trsmHI @
DATA VALID READ DATA >_—< VALID MATCH >t: _______________
tDAM f tMHD >
MATCH
MATCH \( MATCH VALID )’
NO MATCH s

NOTES:
1. Itis not recommended to float data and address input pins while the MATCH pin is active.
2. Transition is measured at £200mV from steady state.

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V +10%)

71B74s8®) | 71B74S10 | 71B74S12 | 71B74S15 | 71B74S20
Symbol Parameter Min. I Max.| Min. I Max.| Min. | Max.| Min. I Max.| Min. l Max. | Unit

Read Cycle

trspw(") | Reset Pulse Width 30| —| 38 | —| 38 | —| 4| -1 4| —1|ns
tWERS WE HIGH to Reset HIGH 5 —_ 5 — 5 —_ 5 — 5 — ns
tRSRC Reset HIGH to WE LOW 25 | — 25| —| 25 | — | 3 | — | 3 [ — | ns
trors® | Power On Reset 100| — | 100 — | 100 | — | 120 | — | 120 — | »ns

NOTES: 3001 tol 13

1. Recommended duty cycle = 10% maximum.
2. This parameter is guaranteed with the AC Load (Figure 1) by device characterization, but is not production tested.
3. Vcc = 5.0V + 5% for 8ns product.

RESET TIMING 5 R
RESET ;l
w 227777 o]
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IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

POWER ON RESET TIMING

tPORs ——

Vce

RESET /

tWERS ~—#

" /11T TTTTTTTTTTT

l+—— tRSRC -—1

3013 drw 15
5V
IDT71B74 IDT71B74
RESET 1KQ — 10KQ RESET
CMOS GATE BIPOLAR GATE
3013 drw 16 3013 drw 17

Driving the RESET pin with CMOS logic.

Figure 5.
ORDERING INFORMATION
IDT 71B74 S XX X X
Device Power  Speed Package Process/
Type Temperature
Range
l———' Blank
| TP
1y
8
10
12
15
20

Driving the RESET pin with bipolar logic.

Commercial (0°C to +70°C)

Plastic DIP (300 mil) (P28-2)
SOJ (Small Outline IC, J-bend) (SO28-5)

Commercial Only, SOJ Only
Commercial Only, SOJ Only

Commercial Only Speed in ns
Commercial Only
Commercial Only 3013 drw 18
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Integrated Device Technology, Inc.

BiCMOS StaticRAM

240K (16K x 15-BIT)
CACHE-TAG RAM

For the Pentium™ Processor

PRELIMINARY
IDT71215

FEATURES:

+ 16K x 15 Configuration

- 12 TAG Bits

— 3 Separate I/0 Status Bits (Valid, Dirty, Write Through)

Match output uses Valid bit to qualify MATCH output

High-Speed Address-to-Match comparison times

—10/12ns over commercial temperature range

- BRDY circuitry included inside the Cache-Tag for highest
speed operation

« Asynchronous Read/Match operation with Synchronous

Write and Reset operation

Separate WE for the TAG bits and the Status bits

Separate OE for the TAG bits, the Status bits, and BRDY

« Synchronous RESET pin for invalidation of all Tag entries

« Dual Chip selects for easy depth expansion with no

performance degredation

I/0 pins both 5V TTL and 3.3V LVTTL compatible with

Vcea pins

- PWRDN pin to place device in low-power mode

-+ Packaged in a 80-pin Thin Plastic Quad Flat Pack
(TQFP)

.

.

DESCRIPTION:

The IDT71215 is a 245,760-bit Cache Tag StaticRAM,
organized 16K x 15 and designed to support the Pentium and
other Intel processors at bus speeds up to 66MHz. There are
twelve common /O TAG bits, with the remaining three bits
used as status bits. A 12-bit comparator is on-chip to allow fast
comparison of the twelve stored TAG bits and the current Tag
input data. An active HIGH MATCH output is generated when
these two groups of data are the same for a given address.

This high-speed MATCH signal, with tADM times as fast as
10ns, provides the fastest possible enabling of secondary
cache accesses.

The three separate /O status bits (VLD, DTY, and WT) can
be configured for either dedicated or generic functionality,
depending on the SFUNC input pin. With SFUNC LOW, the
status bits are defined and used internally by the device,
allowing easier determination of the validity and use of the
given Tag data. SFUNC HIGH releases the defined internal
status bit usage and control, allowing the user to configure the
status bit information to fit his system needs. A synchronous
RESET pin, when held LOW at a rising clock edge, will reset
all status bits in the array for easy invalidation of all Tag
addresses.

The IDT71215 also provides the option for Burst Ready
(BRDY) generation within the cache tag itself, based upon
MATCH, VLD bit, WT bit, and other external inputs provided
by the user. This can significantly simplify cache controller
logic and minimize cache decision time. Match and Read
operations are both asynchronous in order to provide the
fastest access times possible, while Write operations are
synchronous for ease of system timing.

The IDT71215 uses a 5V power supply on Vcc and Vss,
with separate Vcca pins provided for the outputs to offer
compliance with both 5.0V TTLand 3.3V LVTTL Logic levels.
The PWRDN pin offers a low-power standby mode to reduce
power consumption by 80%, providing significant system
power savings.

The IDT71215 is fabricated using IDT's high-performance,
high-reliability BICMOS technology and is offered in a space-
saving 80-pin Thin Plastic Quad Flat Pack (TQFP) package.

PIN DESCRIPTIONS

Ao —A13 Address Inputs Input CLK System Clock Input
CTS1,CS2 | Chip Selects Input BRDYH BRDY Force High Input
WET Write Enable - Tag Bits Input BRDYOE BRDY Output Enable Input
WES Write Enable - Status Bits Input BRDYIN Additional BRDY Input Input
OET Output Enable - Tag Bits Input BRDY Burst Ready Output
OES Output Enable - Status Bits Input TAGo - TAG11 | Tag Data Input/Outputs I/
RESET Status Bit Reset Input VLDout/ Stout | Valid Bit/ St Bit Output Output
PWRDN Powerdown Mode Control Pin Input DTYout/ Szout | Dirty Bit/ Sz Bit Output Output
SFUNC Status Bit Function Control Pin Input WTout/ Ssout | Write Through Bit/ Ss Bit Output | Output
W/R Write/Read Input from Processor Input MATCH Match Output
VLDin/ Stin | Valid Bit/ St Bit Input Input vee +5V Power Pwr
DTYin/ Sein | Dirty Bit/ Sz Bit Input Input Veea Output Buffer Power QPwr
WTin/ Ssn_| Write Through Bit / Ss Bit Input Input Vss Ground Gnd
3075 tbi 01

The IDT logo is a regi of Device T y, Inc.

Pentium is a trademark of Intel Corporation

COMMERCIAL TEMPERATURE RANGE MAY 1994

©1994 Integrated Device Technology, Inc. DSC-1112/-
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IDT71215
BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

z
» w
z o -
98 8 &
> > > m
Vss [1 ] Vss
Vss [ . ] Vss
Vss E ] Vss
Vss [ TAGS8
DTYIiN/ S2iN [] TAG7
WTIN/ S3IN [ [1TAGE
A0 [ [1 VLDouT/ S1out
A1 [ ] Vcea
A2 [ ] Vss
vee [ PN8O-1 [ BRDY
vss [] 1 MATCH
A3 [ ] Vss
A4 ] M Veca
A5 [ I WTout / S3ouT
A6 [ 1 TAG5
A7 [ TAG4
Vss [ 1NC
Vss [ 7] Vss
Vss [ ] Vss
Vss [} ] Vss
oo ong
02 88 8ETIZeg2: 258385888
< > > > > L €« <« < O > O
2 25 BETESEE
w o Im ~
=
pu}
¢
,,>_ 3075 drw 01
(a)
TQFP
TOP VIEW
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IDT71215
BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

FUNCTIONAL BLOCK DIAGRAM

VLD/S1iN
DLY/S2IN
WT/S3IN

VLD/St1out
DLY/S20uT
WT/S3out

OES

MATCH

ADDR (0:13) 0\
> 16K x 12 16K x 3
_ | Reg 1 MEMORY MEMORY
A TAG BITS STATUS BITS
- 1
CS1
Ccs2
> Reg Data in Data in
Register Register
[ \ Ga SA
TAG (0:11) /] -
0w )
| \
WRITE \ \_
(pos) PULSE
GENERATOR I's J
WET >
Reg ——\
WES - q )
N\
oLk l
RESET
(neg) PULSE J/
[ |GENERATOR CO‘MP‘:RE
1|
AT —— kj
PWRDN
SFUNC
WR
BRDYH
A\
BRDYIN —»-|
Reg

BRDYOE

3075 drw 02




IDT71215
BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

TRUTH TABLES

CHIP SELECT, RESET, AND POWER-DOWN FUNCTIONS(:2)
57 [cs2 [RESET| PWRDN |CLK [WET|WES | BRDYOE | | TAG [VLDout[DTYout [WTourlMATCH | BRDY |OPERATION | POWER
CHIP SELECT FUNCTION

HIX | X H X | X | X X Hi-Z| Hi-Z | Hi-Z | Hi-Z | Hi-Z Hi-Z | Deselected | Active
XL X H X | x| x X Hi-Z | Hi-Z | Hi-Z | Hi-Z | Hi-Z Hi-Z | Deselected | Active
LI|H X H X | X X X - - - - - - Selected Active
RESET FUNCTION

L|H L H TIH|H L Hi-z| L® L® L@ | L@ H | Reset Status | Active
L|H L H TIH|H H Hi-z| L® L® L& | 1@ Hi-Z | Reset Status | Active

H| X L H T IH|H X Hi-z| Hi-z | Hi-Z | Hi-Z | HiZ Hi-Z | Reset Status | Active
XL L H T|H|H X Hi-Z| Hi-Z | Hi-Z | HI-Z | Hi-Z Hi-Z | Reset Status | Active

X | X L H TlL X X - - - - - ~ | Not Allowed | -

X | x L H Tix|L X - - - - - — | Not Allowed -
POWER-DOWN FUNCTION

rx | X | X | L I X | H J H l X HHi-ZJ Hi-Z | Hi-Z | Hi-ZI Hi-Z LHi-Z lPower-down IStandby |
NOTES: 3075 tbl 02

. "H"= ViH, "L" = Vi, "X" = don't care, "-" = unrelated.

1
2. OET, OES, W/R, BRDYH, BRDYIN and SFUNC are "X" for this table.
3

. OES is LOW.

READ AND WRITE FUNCTIONS(%2)
Ib'E_rl m[wﬁ@ CLK l WR | ITAG IVLDIN | DTYiN |w1'm ,VLDOUTIDTYOUT WTour l MATCH I OPERATION

READ FUNCTION

L X H X X X Dout| - - - - - - DouTt Read TAG I/O

X L X X X X - - - - Dout | Dout | Dout DouT | Read Status Bits

H X X X X X Hi-Z - - - - - - - TAG I/0O Disable

X H X X X X - - - - Hi-Z Hi-Z Hi-Z Hi-Z Status Disabled
WRITE FUNCTION

H X L X T X Din - - - Dout | Dout | Dout L Write TAG /O

L X L X T X - - - - - - - - Not Allowed

X L X L T X - DIN DiN | DIN | DouT® | Dout® | DouT® L Write Status Bits

X H X L T X - | DN DN | DN Hi-Zz | Hi-z | Hi-Z L Write Status Bits
NOTES: 3075 tbl 03
1."H" = ViH, "L" = Vi, "X" = don't care, "-" = unrelated.

2. This table applies when TST is LOW and CS2, RESET, and PWRDN are HIGH. BRDYOE, BRDYH, BRDYIN and SFUNC are "X" for this table.
3. Dout in this case is the same as DIN; that is, the input data is written through to the outputs during the write operation.
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IDT71215

BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE
TRUTH TABLES (CONT.)
MATCH FUNCTION(:23)
CS1 | cS2|SFUNC| OET | WET| WES| | TAG |VLD®| DTY®| WT®| MATCH OPERATION

H X X X X X Hi-Z - - - Hi-Z Deselected

X L X X X X Hi-Z - - - Hi-Z Deselected

L H X X X X - - - - Dout Selected

L H X L H X DouTt - - - L Read Tag I/O

L H X H L X DIN - - - L Write Tag I/O

L H X X X L - DiN DN | DIN L Write Status Bits

L H L H H H TAGIN L - - L Invalid Data - Dedicated Status Bits

L H L H H H TAGIN| H - - M Match - Dedicated Status Bits

L H H H H H TAGIN| X - - M Match - Generic Status Bits
NOTES: 3075 tol 04
1. "H" = VIH, "L" = VIL, "X" = don't care, "-" = unrelated.

2. M = HIGH if TAGIN equals the memory contents at that address; M = LOW if TAGIN does not equal the memory contents at that address.
3. PWRDN and RESET are HIGH for this table. W/R, BRDYH, BRDYOE, BRDYIN, OES, and CLK are "X".
4. This column represents the stored memory cell data for the given Status bit at the selected address.

BRDY FUNCTION(:2 3.9

ROYOE| BROYING/OET | WET |WES |BRDYH| W/R [sFunc || vLp#|pTY® |wTe| TAG [MATCH| BRDY OPERATION
H X X | x| x X X | X x| - | x| - - Hi-Z BRDY Disabled
L L X | X |X X X X X - X - X L Ext BRDY Input @
L H L| xX|Xx X X | X X | - | X |Dour] L H Read TAG
L H x| L] x X X | x X | - | x| bn L H Write TAG
L H X X L X X X DIN | DIN | DIN - L H Write Status
L H X | X |x H X X X | -1 x| - X H Force BRDY HIGH
L H X | x| x X X L L - | x] - L H Invalid TAG
L H X | x| x X H L X |- 1H] - X H Write Through
L H HIHI|H L X L H - L [TAGN| M M Compare
L H H|HI|H L L L H - X [TAGN] M M Compare
L H HI{HI|H L X L H - X |TAGN| M M Compare
L H H|HI|H L X H X - X |TAGN] M M Compare
OTES: 3075 tbl 05

N

1. "H" = VIH, "L" = VIL, "X" = don't care, "-" = unrelated.

2. M= HIGH if TAGIN equals the memory contents at that address; M = LOW if TAGIN does not equal the memory contents at that address.

3. PWRDN and RESET are HIGH for this table. CLK and OES are "X".

4. This column represents the stored memory cell data for the given Status bit at the selected address.

5. CS1 is LOW, CS2 s HIGH for this table.

6. BRDYIN is a synchronous input; thus the inputs noted in the table must be applied during a rising CLK edge.

7. BRDYIN will be a factor in determining the BRDY output in all cases except when BRDYH is HIGH and there is a valid MATCH. In that case, BRDY will
be LOW(Valid).
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IDT71215
BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

RECOMMENDED DC

ABSOLUTE MAXIMUM RATINGS("

OPERATING CONDITIONS Symbol Rating Value Unit
Symbol Parameter Min. | Typ.] Max. |Unit VTERM | Terminal Voltage with Respect | —0.510 +7.0@] Vv

Vce Supply Voltage 475 | 5.0 | 525 vV to GND
Voca |5V Output Buffers 475150 525 | V TA Operating Temperature -0t0+70 | °C
Vecea 3.3V Output Buffers | 3.0 | 33 | 3.6 v Tslas | Temperature Under Bias —6510+135 | °C
Vss Supply Ground 0 0 0 \ TsTG | Storage Temperature —651t0 +150 | °C
ViH Input High Voltage 2.2 3.0 |Vce+03 | V PT Power Dissipation 1.7 w
VIHQ I/0 High Voltage 2.2 | 3.0 |Vcca+0.3[ V louT DC Output Current 20 mA
ViL Input Low Voltage |-05("] — | o038 v

NOTE: wswios  NOTES: 3075 b1 08

1. ViL (min.) = —1.5V for pulse width of less than 10ns, once per cycle.

CAPACITANCE
(TA=+25°C, f = 1.0 MHz)

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

Symbol Parameter(! Condition Max. | Unit 2. ViN should not exceed Vce+0.5V. All pins should not exceed 7.0V.
" Vccea should never exceed Ve, and Vec should never exceed
CiN Input Capacitance VIN = OV 5 pF Veea + 4.0V.
CTAG TAG Input/Output Viio = 0V 7 pF
Capacitance
Cout Output Capacitance | VouT = 0V 7 pF
NOTE: 3075 tbl 07

1. This parameter is determined by device characterization butis not produc-

tion tested.

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE
(Vcec = 5.0V £ 5%, Veca = 5.0V £ 5% OR 3.3V £ 0.3V)

Symbol Parameter Test Condition Min. Max. Unit
L] Input Leakage Current Vce = Max., VIN = 0V to Vce — 5 pA
[lo| Output Leakage Current CS12ViH, CS2< ViL, OE 2 ViH, Ve = Max. — 5 HA

VouT = 0V to Vcea, Veea = Max.
VoL Output Low Voltage loL = 4mA, Vcc = Min. — 0.4 \
VoH Output High Voltage IoH = <4mA, Vcc = Min. 2.4 — \'
3075 tbl 09
DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE'" ? (vcc = 5.0V + 5%)
’ 71215810 | 71215S12
Symbol Parameter Test Condition Com'l.| Mil.| Com'l.| Mil.| Unit
lcc | Operating Power PWRDN 2 ViH 320 —| 310 | —| mA
Supply Current Outputs Open, Vcc = Max., f = fmax®
Iss8 | Standby Power PWRDN < VIL, VIN2 VIHor < ViL 5 | — 5 | —| mA
Supply Current Vce = Max., f = fmax®
IsB1 | Full Standby Power PWRDN < VIL, VIN 2 VHC or < VLc® 30 | — 30 — | mA
Supply Current Vee = Max., f = 0@
NOTES: 3075 tbl 10

1. All values are maximum guaranteed values.
2. CS1<ViL, CS22 ViH.

3. fmax =1/tcyc (all address inputs are cycling at fMAx). f= 0 means no address input lines are changing.

4. VHc = Vcc - 0.2V, Vic = 0.2V
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IDT71215

BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS

(Vce = 5.0V £ 5%, Veca = 5.0V + 5% oR 3.3V +£ 0.3V, TA = 0 to 70°C)

IDT71215S10 IDT71215S12
Symbol Parameter Min. Max. Min. Max. Unit
Read Cycle
tAAT Address Access Time Tag Bits — 12 — 14 ns
tACST Chip Select Access Time Tag Bits — 10 — 12 ns
tcLz™ Chip Select to Tag and Status Bits in Low-Z 1 — 1 — ns
tcHz( Chip Select to Tag and Status Bits in High-Z 1 6 1 7 ns
tOET Output Enable to Tag Bits Valid — 8 — 9 ns
torLz( Output Enable to Tag Bits in Low-Z 0 — 0 — ns
toTHz(" Output Enable to Tag Bits in High-Z 1 6 1 7 ns
tTOH Tag Bit Hold from Address Change 3 — 3 — ns
tOES Output Enable to Status Bits Valid —_ 8 — 9 ns
tosLz(" Output Enable to Status Bits in Low-Z 0 — 0 — ns
tosHz" Output Enable to Status Bits in High-Z 1 6 1 7 ns
tAAS Address Access Time Status Bits — 10 — 12 ns
tACss Chip Select Access Time Status Bits —_ 9 —_ 11 ns
tSOH Status Bit Hold from Address Change 3 — 3 — ns
NOTE: 3075 tbl 11
1. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.
AC ELECTRICAL CHARACTERISTICS ()
(Vee = 5.0V £ 5%, Vcea = 5.0V + 5% oR 3.3V +£ 0.3V, TA= 0 to 70°C)
IDT71215510 IDT71215S12
Symbol Parameter Min. | Max. | Min. | Max. | unit
Reset and Power Down Cycles
tsR RESET Set-up Time 4 — 4 — ns
tHR RESET Hold Time 1 — 1 — ns
tSRST Status Bit Reset Time — 60 — 70 ns
tSHRS Status Bit Hold from RESET LOW 2 — 2 — ns
tRSMI RESET LOW to MATCH and BRDY Invalid — 10 — 12 ns
tRSMV RESET HIGH to MATCH and BRDY Valid — 100 — 110 ns
tRSHZ®) RESET LOW to TAG High-Z — 10 — 12 ns
tRsLZ®) RESET HIGH to TAG Low-Z —_ 100 — 110 ns
tPDSR PWRDN Set-up to RESET LOW 30 — 30 — ns
tRHWL RESET HIGH to WET and WES LOW 80 — 90 — ns
tPD@ PWRDN LOW to Low Power Mode — 50 — 50 ns
tPu®@ PWRDN HIGH to Active Power Mode 0 — 0 — ns
tPDHZ®) PWRDN LOW to Outputs in High-Z — 10 — 12 ns
tpDLZ@ PWRDN HIGH to Outputs in Low-Z 0 — 0 — ns
tPUV PWRDN HIGH to Outputs Valid — 50 — 50 ns
tWHPL®) WET and WES HIGH to PWRDN LOW 5 — 5 — ns
tPUWL PWRDN HIGH to WET and WES Active 50 — 50 — ns
NOTES: 3075 tbl 12
1. Power-down mode is intended to be used during extended time periods of device inactivity.
2. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.
1.3 7



IDT71215
BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS ()
(Vcc = 5.0V + 5%, Vcca = 5.0V £ 5% oR 3.3V + 0.3V, TA = 0 to 70°C)

. IDT71215S10 IDT71215S12
Symbol Parameter Min. I Max. Min. I Max. Unit

Write Cycle and Clock Parameters

tcyc Clock Cycle Time 15 — 16.6 — ns
tcH® 3) Clock Pulse HIGH 4.5 — 5 —_— ns
toL@3) Clock Pulse LOW 45 — 5 — ns
ts WET, WES, Chip Select, and Input Data Set-up Time 3 — 3 — ns
™ WET, WES, Chip Select, and Input Data Hold Time 1.5 — 1.5 — ns
tsA Address Set-up Time 3 — 3 — ns
tHA Address Hold Time 1.5 — 1.5 — ns
twMi CLK HIGH Write to MATCH and BRDY Invalid — 7 — 8 ns
tokLz®) CLK HIGH Read to Outputs in Low-Z 1.5 — 1.5 — ns
toTv#) CLK HIGH Read to Tag Bits Valid — 10 — 12 ns
tcsv CLK HIGH Write to Status Outputs Valid — 9 — 10 ns
tcsH®) Status Output Hold from CLK HIGH Write 0 — 0 — ns
tWHPL WET and WES HIGH to PWRDN LOW 5 — 5 — ns
tPUWL PWRDN HIGH to WET and WES Active 50 — 50 — ns

NOTES: 3075 tbl 14

1. All Write cycles are synchronous and referenced from rising CLK.

2. This parameter is measured as a HIGH time above 2.0V and a LOW time below 0.8V.

3. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.
4. Addresses are stable prior to CLK transition HIGH.




IDT71215

BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS

(Vce = 5.0V £ 5%, Vcea = 5.0V £ 5% oOR 3.3V.+£ 0.3V, TA = 0 to 70°C)

IDT71215S10 IDT71215S12
Symbol Parameter Min. [ Max. | Min. | Max. | Unit

MATCH and BRDY Cycles
tADM Address to MATCH Valid —_ 10 —_ 12 ns
tDAM Data Input to MATCH Valid — 10 — 12 ns
tcsm Chip Select to MATCH Valid — 10 — 12 ns
tomez™ Chip Select to MATCH in Low-Z 1 — 1 — ns
tomHz(™ Chip Select to MATCH in High-Z 1 6 1 7 ns
tMHA MATCH Valid Hold from Address 2 — 2 — ns
tMHD MATCH Valid Hold from Data 2 —_ 2 — ns
tBHA BRDY Valid Hold from Address 2 — 2 — ns
tBHD BRDY Valid Hold from Data 2 — 2 — ns
tADB Address to BRDY Valid — 11 — 13 ns
tDAB Data Input to BRDY Valid — 11 — 13 ns
tcsB Chip Select LOW to BRDY Valid — 11 — 13 ns
tOEBV BRDYOE LOW to BRDY Valid — 7 — 8 ns
tosLz(" BRDYOE LOW to BRDY in Low-Z 0 — 0 — ns
toHz(" BRDYOE HIGH to BRDY in High-Z 1 6 1 7 ns
tBYFH BRDYH HIGH to Force BRDY HIGH — 5 — 6 ns
tBYHV BRDYH LOW to BRDY Valid — 5 — 6 ns
tsB BRDYIN Set-up Time 4 —_ 4 — ns
tHB BRDYIN Hold Time 1.5 — 1.5 — ns
tBIBL CLK HIGH BRDYIN LOW to BRDY LOW — 7 — 8 ns
tBIBV CLK HIGH BRDYIN HIGH to BRDY Valid — 7 — 8 ns
tOEMI OET LOW to MATCH and BRDY Invalid — 7 — 8 ns
tOEMV OET HIGH to MATCH and BRDY Valid — 8 — 10 ns
tWRBH®) W/RHIGH to BRDY HIGH — 7 — 8 ns
twRBV(®) W/R LOW to BRDY Valid — 7 — 8 ns
twMl CLK HIGH Write to MATCH and BRDY Invalid — 7 — 8 ns
twmv ) CLK HIGH Read to MATCH and BRDY Valid — 10 — 12 ns

NOTES: 3075 tbl 15

1. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.

2. These parameters only apply when SFUNC is LOW and the internal WT bit is HIGH.

3. tADM, tDAM, tcsM and tADB, tDAB, tcse must also be satisfied.

11.3 9



IDT71215

BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Timing Reference Levels 1.5V
AC Test Load See Figs. 1, 2,3, &4
3075 tbl 16
AC TEST LOADS
Vcea Vcca
893Q 893(Q)
Outputso——1 Tag /O 0—1
>
[ ¢
3470 § 30pF * 3470 i: 50pF *
- 3075 drw 03 = 3075 drw 04
Figure 1. AC Test Load Figure 2. Tag I/O AC Test Load

*Including scope and jig capacitance

6 +
Veea
i
Tag 1O 89302 4T
and
Outputs ‘: At 3 J_
347Q § S5pF* (Typical, ns)
1 2
= 17
3075 drw 05
-l 1 1 1
Figure 3. AC Test Load 2'0 3‘0 5'0 8l0 160
(for tHz and tLz parameters ) A Capacitance (pF)
*Including scope and jig capacitance 3075 drw 06

Figure 4. Lumped Capacitance Load, Typical Derating
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3075 drw 07
NOTE:
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€1

(43

o S\

A (0:13)

TAG (0:11)

WES

BRDYH

BRDYOE

MATCH

NOTE:

F\_4

Valid Address

|
=
=
o
s
>
tADB——> >
tADM~—>] m
tMHA-D] 3
t{BHA=I o
Valid Match Data )__< H %
tDAB o
tDAM—t-o Q
AMHD-= =
tBHD— ) 5
y \ a
I
A A >
ts [* > ts|- N %
*1tH I [* > tS|- o
4 s s
»lts - -
L o
Cc
AL :
o 7 3]
' —] tCMLZ(1)|t— =
X 2
1 tOBLZ(1) »
OEMV o . L
t
tBYHV [~ PAEEUS e tosM1 tOEBV|
/ N
1BYF twWMip]  letwhv twmi - -
H «—>| |— -—> -
- " = = ﬂ twmv tCMHZ(1) tOBHZ(1)
Valid MVand BRD\/;{ X Valid 7L L [ vaia y /Valid] 3 ) Valid _@E,id
Valid MATCH Valid j( 7 Valid X 7£ Valid 7W_-} Valid
T

1. Transition is measured £200mV from steady state.
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IDT71215
BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORMS OF RESET FUNCTION

Kk_/TN A S S
1S Rt Lt H R |
RESET 7L
| t—tPDSR—]
PWRDN A
- tSRST
VLD lt—tSHRS—p>]
ouT
DTYour AX XX XX XX XXX K
WTout 1S —
ET 7‘ AY
lt——tRSM—>] tRSMV
BRDY A+ X VALID
MATCH ;r . :—_——VALID
TTRSHZ() | < tRSLZ(1) >
TAG (0:11)
3075 drw 09
NOTE:

1. Transition is measured £200mV from steady state.

SYSTEM CLOCK TIMING WAVEFORM

le

CLK

3075 drw 10

TIMING WAVEFORMS OF BRDY AND W/R SIGNAL

Applies when SFUNC is LOW, and the internal WT bit is HIGH

2N N S
1S B—-{t——tHB—>
BRDVIN fa
7 / |\
1BIBL tBIBV:
W/R A
—7 X
ft———tWRBH—] T——tWRBV—
BRDY BRDY Vaid A X BRDYVaid Y £

3075 drw 11
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IDT71215
BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORMS OF OES FUNCTION
OES

tOSHZ(1

VLDouTt
DTYouTt

Valid Output

WTout

NOTE:
1. Transition is measured +200mV from steady state.

TIMING WAVEFORMS OF POWER DOWN FUNCTION
N(

tWHP L]

PWRDN /

Valid Output

3075 drw 12

A

tPUWL:

CLK

/N

—|

/S N\

—| 1S

b

E

3

S_7
ET_7

N

tPUV

[<t———tPDHZ(1 )=~

TAG (0:10)

(" Valid TAG out

VLDout

N

|<t——1PDLZ(1) ]

DTYout
WTout

\ Valid Status out

(BRDY Valid

' MATCH Valid

N

| —tPD——

[ele}

1P

IsB

NOTE:
1. Transition is measured +200mV from steady state.

ORDERING INFORMATION

IDT 71215 S XX PF
Device Type Power Speed Package
PF
10
12

Plastic Thin Quad Flatpack (PN80-1)

3075 drw 13

Speed in nanoseconds

3075 drw 14
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logy, Inc.

BiCMOS StaticRAM

240K (16Kx15-BIT)

CACHE-TAG RAM

For PowerPC™ and RISC Processors

PRELIMINARY
IDT71216

FEATURES:

» 16K x 15 Configuration

- 12 TAG Bits

— 3 Separate /O Status Bits (Valid, Dirty, Write Through)

Match output uses Valid bit to qualify MATCH output

High-Speed Address-to-Match comparison times

—10/12ns over commercial temperature range

TA circuitry included inside the Cache-Tag for highest

speed operation

» Asynchronous Read/Match operation with Synchronous

Write and Reset operation

Separate WE for the TAG bits and the Status bits

Separate OE for the TAG bits, the Status bits, and TA

Synchronous RESET pin for invalidation of all Tag entries

Dual Chip selects for easy depth expansion with no

performance degredation

I/O pins both 5V TTL and 3.3V LVTTL compatible with

Vccea pins

+ PWRDN pin to place device in low-power mode

+ Packaged in a 80-pin Thin Plastic Quad Flat Pack
(TQFP)

.

.

.

.

.

DESCRIPTION:

The IDT71216 is a 245,760-bit Cache Tag StaticRAM,
organized 16K x 15 and designed to support PowerPC and
other RISC processors at bus speeds up to 66MHz. There are
twelve common /O TAG bits, with the remaining three bits
used as status bits. A 12-bit comparator is on-chip to allow fast
comparison of the twelve stored TAG bits and the current Tag
input data. An active HIGH MATCH output is generated when
these two groups of data are the same for a given address.

This high-speed MATCH signal, with tADM times as fast as
10ns, provides the fastest possible enabling of secondary
cache accesses.

The three separate /O status bits (VLD, DTY, and WT) can
be configured for either dedicated or generic functionality,
depending on the SFUNC input pin. With SFUNC LOW, the
status bits are defined and used internally by the device,
allowing easier determination of the validity and use of the
given Tag data. SFUNC HIGH releases the defined internal
status bit usage and control, allowing the user to configure the
status bit information to fit his system needs. A synchronous
RESET pin, when held LOW at a rising clock edge, will reset
all status bits in the array for easy invalidation of all Tag
addresses.

The IDT71216 also provides the option for Transfer Ac-
knowledge (TA) generation within the cache tag itself, based
upon MATCH, VLD bit, WT bit, and other external inputs
provided by the user. This can significantly simplify cache
controller logic and minimize cache decision time. Match and
Read operations are both asynchronous in order to provide
the fastest access times possible, while Write operations are
synchronous for ease of system timing.

The IDT71216 uses a 5V power supply on Vcc and Vss,
with separate Vcca pins provided for the outputs to offer
compliance withboth 5.0V TTLand 3.3V LVTTL Logic levels.
The PWRDN pin offers a low-power standby mode to reduce
power consumption by 80%, providing significant system
power savings.

The IDT71216 is fabricated using IDT's high-performance,
high-reliability BICMOS technology and is offered in a space-
saving 80-pin Thin Plastic Quad Flat Pack (TQFP) package.

PIN DESCRIPTIONS

Ao — A13 Address Inputs Input CLK System Clock Input
CS1,CS2 | Chip Selects Input TAH TA Force High Input
WET Write Enable - Tag Bits Input TAGE TA Output Enable Input
WES Write Enable - Status Bits Input TAIN Additional TA Input Input
OET Output Enable - Tag Bits Input TA Transfer Acknowledge Output
OES Output Enable - Status Bits Input TAGo—TAG11 | Tag Data Input/Outputs [l{e}
RESET Status Bit Reset Input VLDout/ S1our | Valid Bit / S1 Bit Output Output
PWRDN Powerdown Mode Control Pin Input DTYout/ Szout | Dirty Bit / Sz Bit Output Output
SFUNC Status Bit Function Control Pin Input WTout/ Ssoutr | Write Through Bit/ Ss Bit Output | Output
TTH Read/Write Input from Processor Input MATCH Match Output
VLDIN/ S1in | Valid Bit/ S1 Bit Input Input Vce +5V Power Pwr
DTY/ Sain | Dirty Bit/ Sz Bit Input Input Vceca Output Buffer Power QPwr
WTin/ Ssn | Write Through Bit / Ss Bit Input Input Vss Ground Gnd

The IDT logo is a registered trademark and CacheRAM is a trads k of | d Device Technology, Inc. 30670101

PowerPC is a trademark of | ional B Machi Inc.

COMMERCIAL TEMPERATURE RANGE MAY 1994

©1994 Integrated Device Technology, Inc. DSC-1119/-
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IDT71216

BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE
PIN CONFIGURATION
Z
o Zz
z ) i W = 2 o
SeeEapEls sl sppR2a2El
OO00O0O00O00O0000O0OO0O0OnOoOnn
Vss I_‘_{SO 1 Vss
Vss ] ] Vss
Vss [ ] Vss
Vss [] 1 TAGS
DTYiN/ S2in [ 1 TAG7
WTIN/ S3IN [ 1 TAG6
A0 [ ] VLDouT / S1out
A1 [ 1 Vceca
A2 [ 1 Vss
vee [ PN80-1 TA
Vss [] 1 MATCH
A3 [ ] Vss
A4 ] [ Vcea
A5 [] ] WTout / S3out
A6 [ ] TAGS
A7 [ ] TAG4
Vss [ 1NC
Vss [ ] Vss
Vss [ ] Vss
Vss ] ] Vss
OOOUOOOUOOO OO OO ooy
2§t§§§§§22222§§§g§g§
5
g 3067 drw 01
a
TQFP
TOP VIEW

1.4 2



IDT71216
BiCMOS 16Kx15 C,

ACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

FUNCTIONAL BLOCK DIAGRAM

ADDR (0:13)

VLD/S1iN
DLY/S2IN
WT/S3IN

VLD/S1ouT
DLY/S2ouT
WT/S3ouTt

- 16K x 12 16K x 3
»| Reg MEMORY MEMORY
TAG BITS STATUS
A BITS
. I—
Csi
cs2
DataiNn
D Reg Registed n%Z‘iZ{Zr
b \GA/ ?7
TAG (0:11) { mi
OET g \ T
——/ \
N
oo ) \
pos
| GENERATOR C_J
WET
Reg —~
WES G
N\ V—J
CLK l
RESET }
(neg) PULSE _/
1™ |GENERATOR Al
COMPAR
11
RESET —— & j
PWRDN
SFUNC
TT1
TAH
V
TAN -
Reg
TAOE

MATCH

3067 drw 02
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IDT71216
BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

TRUTH TABLES

CHIP SELECT, RESET, AND POWER-DOWN FUNCTIONS(:2)
[E51[cs2 [RESET|PWRDN [CLK [WET]WES| TAOE | [TAG [VLDouT|DTYout [WTou[MATCH | TA | OPERATION | POWER
CHIP SELECT FUNCTION

H | X X H X X X X Hi-Z | Hi-Z Hi-Z Hi-Z2 | Hi-Z Hi-Z | Deselected | Active
X|L X H X | X X X Hi-Z | Hi-Z Hi-Z Hi-Z | Hi-z Hi-Z | Deselected | Active
L{H X H X X X X - - - - -~ - Selected Active
RESET FUNCTION
L[H L H T |H|H L Hi-z| L® L® L& | L@ H | Reset Status | Active
L{H L H T|H|H H Hi-z| L® L® L® L3 Hi-Z | Reset Status | Active
H | X L H T H H X Hi-Z | Hi-Z Hi-Z Hi-Z | Hi-Z Hi-Z | Reset Status | Active
XL L H T |H H X Hi-Z | Hi-zZ Hi-Z Hi-Z | Hi-Z Hi-Z | Reset Status | Active
X | X L H T 1L | X X - - - - ~ — | Not Allowed -
X | X L H Tl X L X - - - - -~ - Not Allowed -
POWER-DOWN FUNCTION
I X | X | X | L | X I H | H I X ||Hi-Z| Hi-Z | Hi-Z ] Hi-Z | Hi-Z | Hi-Z IPower-down Standby
NOTES: 3067 tbl 02
1. "H"=ViH, "L" = Vi, "X" = don't care, "-" = unrelated.
2. @ OES, TT1, TAH, TAIN and SFUNC are "X" for this table.
3. OESis LOW.

READ AND WRITE FUNCTIONS(:2)
lﬁ'l OES l WET IW@ | CLK | TT1 | |TAG IVLDIN | DTYIN |WTIN |VLDou'r|DTYOUT WTout | MATCH | OPERATION

READ FUNCTION

L X H X X X Dout| - - - - - - Dout Read TAG /O

X L X X X X - - - - Dout | Dout | Dout Dout | Read Status Bits

H X X X X X Hi-Z - - - - - - - TAG I/0O Disable

X H X X X X - - - - Hi-Z Hi-Z | Hi-Z Hi-Z Status Disabled
WRITE FUNCTION

H X L X T X DIN - - - Dout | Dout | Dout L Write TAG /O

L X L X T X - - - - - - - - Not Allowed

X L X L T X - | b DN | DIN | Dout® | DouTt® [DouT® L Wirite Status Bits

X H X L ) X - DIN DIN DIN Hi-Z Hi-Z Hi-Z L Write Status Bits
NOTES: 3067 tbl 03
1. "H" = ViH, "L" = Vi, "X" = don't care, "—" = unrelated.

2. This table applies when CS1 is LOW and CS2, RESET, and PWRDN are HIGH. TAOE, TAH, TAIN and SFUNC are "X" for this table.
3. Dourin this case is the same as DIN; that is, the input data is written through to the outputs during the write operation.

11.4 4



IDT71216
BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

TRUTH TABLES (CONT.)
MATCH FUNCTION(23)
CS1 | CS2|SFUNC| OET | WET| WES| | TAG |VLD®| DTY®| WT®| MATCH OPERATION
H X X X X X Hi-Z - - - Hi-Z Deselected
X L X X X X Hi-Z - - - Hi-Z Deselected
L H X X X X - - - - Dout Selected
L H X L H X Dout - - - L Read Tag I/O
L H X H L X DIN - . - L Write Tag I/O
L H X X X L - Din DIN | DN L Write Status Bits
L H L H H H TAGIN L - - L Invalid Data - Dedicated Status Bits
L H L H H H TAGIN - - M Match - Dedicated Status Bits
L H H H H H TAGIN - - M Match - Generic Status Bits
NOTES: 3067 tol 04
1. "H"= VIH, "L" = ViL, "X" = don't care, "-" = unrelated.

2. M= HIGH if TAGIN equals the memory contents at that address; M = LOW if TAGIN does not equal the memory contents at that address.
3. PWRDN and RESET are HIGH for this table. TT1, TAH, TAOE, TAIN, OES, and CLK are "X".
4. This column represents the stored memory cell data for the given Status bit at the selected address.

TA FUNCTION(1 23,5

TAOE | TAIN® [OET|WET|(WES| TAH | TT1 [SFUNC ||VLD®[DTY®|WT®| TAG |MATCH| TA OPERATION

H X X | x|x X X X X | - | x| - - Hi-Z TA Disabled

L L X X | X X X X X - X - X L External TA Input @

L H L | x|x X X X X | - | X |Dour| L H Read TAG

L H X | L|X X X X X | - | x| ow L H Write TAG

L H X X L X X X DIN | DN | DIN - L H Write Status

L H X | x|Xx H X X X | -1 x] - X H Force TA HIGH

L H X | X | X X X L L - | x| - L H Invalid TAG

L H X | x| x X L L X | - |H| - X H Write Through

L H HHI|H L X L H - L |TAGN| M M Compare

L H H H H L H L H - X | TAGIN M M Compare

L H H H | H L X L H - X |TAGIN M M Compare

L H H|HI|H L X H X - X |TAGIN|] M M Compare

NOTES: 3067 tbl 05

. "H" =V, "L" = Vi, "X" = don't care, "-" = unrelated.

This column represents the stored memory cell data for the given Status bit at the selected address.

. CS1is LOW, CS2is HIGH for this table.
. TAIN is a synchronous input; thus the inputs noted in the table must be applied during a rising CLK edge.
. TAIN will be a factor in determining the TA output in all cases except when TAH is HIGH and there is a valid MATCH. In that case, TA will be LOW(Valid).

1
2. M= HIGH if TAGIN equals the memory contents at that address; M = LOW if TAGIN does not equal the memory contents at that address.
3. PWRDN and RESET are HIGH for this table. CLK and OES are "X".

4.
5
6
7

1.4



IDT71216
BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

RECOMMENDED DC

ABSOLUTE MAXIMUM RATINGS("

OPERATING CONDITIONS Symbol Rating Value Unit
Symbol Parameter Min. | Typ.| Max. |Unit VTERM | Terminal Voltage with Respect | —0.5t0 +7.0@| Vv

Vce Supply Voltage 475 | 5.0 | 525 \ to GND
Vcca 5V Output Buffers 475 | 50| 525 \ TA Operating Temperature -0to +70 °C
Vcca | 3.3V OutputBuffers [ 30 | 33 | 36 | V TeiAs | Temperature Under Bias 6510 +135 | °C
Vss Supply Ground 0 0 0 v TsTc | Storage Temperature —65t0 +150 | °C
VIH Input High Voltage 22 | 3.0 {vcc+03 | V PT Power Dissipation 1.7 W
VIHQ I/O High Voltage 22 | 3.0 jcca+0d V louT DC Output Current 20 mA
Vi Input Low Voltage |-05M] — | 08 v NOTES: 3067 101 08

NOTE: 3067tl0s 1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-

1. ViL (min.) = -1.5V for pulse width of less than 10ns, once per cycle.

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

VIN should not exceed Vec+0.5V. All pins should not exceed 7.0V.
Vccea should never exceed Vece, and Ve should never exceed

CAPACITANCE
(TA = +25°C, f = 1.0 MHz) periods may affect reliabilty.
Symbol Parameter(! Condition | Max. | Unit z
CIN Input Capacitance VIN = 0V 5 pF Veea +4.0V.
CTtAG TAG Input/Output Vio = 0V 7 pF
Capacitance
Cout Output Capacitance | VouT = 0V 7 pF
NOTE: 3067 tbl 07

1. This parameter is determined by device characterization butis not produc-

tion tested.

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING

TEMPERATURE AND SUPPLY VOLTAGE RANGE
(Vcc = 5.0V £ 5%, Vecca= 5.0V £5% oR 3.3V £0.3V)

Symbol Parameter Test Condition Min. Max. Unit
JiLi| Input Leakage Current Vce = Max., VIN = 0V to Vce — 5 pA
|lLo| Output Leakage Current CS1 2 ViH, CS2 < ViL, OE 2 VIH, Vce = Max. — 5 HA

VouT = 0V to Vcea, Veca = Max.
VoL Output Low Voltage loL = 4mA, Vce = Min. — 0.4 Vv
VoH Output High Voltage loH = —4mA, Vce = Min. 2.4 —_— Vv
3067 tbl 09
DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE(" 2 (vcc = 5.0V + 5%)
71216S10 | 71216S12
Symbol Parameter Test Condition Com'l.] Mil. | Com’'l.{ Mil.] Unit
lcc Operating Power PWRDN 2 VIH 320 | — 310 — | mA
Supply Current Outputs Open, Vcc = Max., f = fmax®
IsB Standby Power PWRDN < VIL, VIN2ViHor < ViL 50 | — 50 — | mA
Supply Current Vce = Max., f = fmax®
Is1 | Full Standby Power PWRDN < ViL, VIN 2 VHc or < VicH 30 | — 30 — | mA
Supply Current Vcc = Max., f = 08
NOTES: 3067 tbl 10

1. All values are maximum guaranteed values.
2. CST< Vi, CS22 VK.
3. fmax =1/tcyc (all address inputs are cycling at fmax). f = 0 means no address input lines are changing.
4. VHc = Vcc - 0.2V, Vic = 0.2V




IDT71216

BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS

(Vce = 5.0V + 5%, Vcca = 5.0V £ 5% OR 3.3V £ 0.3V, TA =0 to 70°C)

IDT71216S10 IDT71216S12
Symbol Parameter Min. | Max. Min. Max. | Unit
Read Cycle
tAAT Address Access Time Tag Bits — 12 — 14 ns
tACST Chip Select Access Time Tag Bits —_ 10 — 12 ns
toLz™ Chip Select to Tag and Status Bits in Low-Z 1 — — ns
tcHz() Chip Select to Tag and Status Bits in High-Z 1 6 1 7 ns
tOET Output Enable to Tag Bits Valid — 8 - 9 ns
toTLz™M Output Enable to Tag Bits in Low-Z 0 — 0 — ns
toTHz(" Output Enable to Tag Bits in High-Z 1 6 1 7 ns
tTOH Tag Bit Hold from Address Change 3 — 3 — ns
tOES Output Enable to Status Bits Valid — 8 — 9 ns
tosLzM Output Enable to Status Bits in Low-Z 0 — 0 — ns
tosHz() Output Enable to Status Bits in High-Z 1 6 1 7 ns
tAAS Address Access Time Status Bits —_ 10 — 12 ns
tACSs Chip Select Access Time Status Bits — 9 — 11 ns
tSOH Status Bit Hold from Address Change 3 — 3 —_ ns
NOTE: 3067 tbl 11
1. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.
AC ELECTRICAL CHARACTERISTICS (1)
(Vee = 5.0V + 5%, Veca = 5.0V £ 5% oR 3.3V + 0.3V, TA =0 to 70°C)
IDT71216S10 IDT71216S12
Symbol Parameter Min. Max. Min. Max. Unit
Reset and Power Down Cycles
tsR RESET Set-up Time 4 — 4 — ns
tHR RESET Hold Time 1 o 1 —_— ns
tSRST Status Bit Reset Time — 60 — 70 ns
tSHRS Status Bit Hold from RESET LOW 2 — 2 — ns
tRSMI RESET LOW to MATCH and TA Invalid — 10 — 12 ns
tRSMV RESET HIGH to MATCH and TA Valid — 100 — 110 ns
tRSHZ®) RESET LOW to TAG High-Z — 10 — 12 ns
trsLZ@ RESET HIGH to TAG Low-Z — 100 — 110 ns
tPDSR PWRDN Set-up to RESET LOW 30 — 30 — ns
tRHWL RESET HIGH to WET and WES LOW 80 — 90 — ns
tPD® PWRDN LOW to Low Power Mode — 50 — 50 ns
tpu@ PWRDN HIGH to Active Power Mode o] — 0 — ns
tPDHZ@) PWRDN LOW to Outputs in High-Z — 10 — 12 ns
tPDLZ PWRDN HIGH to Outputs in Low-Z 0 — 0 — ns
tPuv PWRDN HIGH to Outputs Valid -_ 50 —_ 50 ns
tWHPL®) WET and WES HIGH to PWRDN LOW 5 — 5 — ns
tPUWL PWRDN HIGH to WET and WES Active 50 — 50 — ns
NOTES: 3067 tbl 12
1. Power-down mode is intended to be used during extended time periods of device inactivity.
2. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.
1.4 7



IDT71216

BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (1
(Vec = 5.0V £ 5%, Vcca = 5.0V £ 5% 0R 3.3V £ 0.3V, TA = 0 to 70°C)

IDT71216S10 IDT71216S12
Symbol Parameter Min. I Max. Min. [ Max. Unit

Write Cycle and Clock Parameters
tocyc Clock Cycle Time 15 — 16.6 — ns
tcH@ 3 Clock Pulse HIGH 4.5 — 5 — ns
toL@? Clock Pulse LOW 45 — 5 — ns
ts WET, WES, Chip Select, and Input Data Set-up Time 3 — 3 — ns
tH WET, WES, Chip Select, and Input Data Hold Time 1.5 — 1.5 — ns
1SA Address Set-up Time 3 — 3 — ns
tHA Address Hold Time 1.5 —_ 1.5 —_— ns
twMl CLK HIGH Write to MATCH and TA Invalid — 7 — 8 ns
tokLz®) CLK HIGH Read to Outputs in Low-Z 1.5 — 1.5 — ns
teTv CLK HIGH Read to Tag Bits Valid — 10 — 12 ns
tosv CLK HIGH Write to Status Outputs Valid — 9 — 10 ns
tcsHE®) Status Output Hold from CLK HIGH Write 0 — 0 — ns
tWHPL WET and WES HIGH to PWRDN LOW 5 — 5 — ns
tPUWL PWRDN HIGH to WET and WES Active 50 — 50 — ns

NOTES: 3067 tol 14

1. All Write cycles are synchronous and referenced from rising CLK.

2. This parameter is measured as a HIGH time above 2.0V and a LOW time below 0.8V.

3. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.

4. Addresses are stable prior to CLK transition HIGH.

14 8




IDT71216
BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS

(Vec = 5.0V £ 5%, Vcea = 5.0V + 5% OR 3.3V.+ 0.3V, TA = 0 to 70°C)

IDT71216S10 | IDT71216S12
Symbol Parameter Min. | Max. | Min. | Max. | Unit

MATCH and TA Cycles
tADM Address to MATCH Valid — 10 — 12 ns
tDAM Data Input to MATCH Valid — 10 — 12 ns
tcsM Chip Select to MATCH Valid — 10 — 12 ns
temez™M Chip Select to MATCH in Low-Z 1 — 1 — ns
temHz) Chip Select to MATCH in High-Z 1 6 1 7 ns
tMHA MATCH Valid Hold from Address 2 —_ 2 — ns
tMHD MATCH Valid Hold from Data 2 — 2 — ns
tTHA TA Valid Hold from Address 2 —_ 2 — ns
tTHD TA Valid Hold from Data 2 — 2 — ns
tADT Address to TA Valid — 11 — 13 ns
tDAT Data Input to TA Valid — 11 — 13 ns
tosT Chip Select LOW to TA Valid — 11 — 13 ns
tOETV TAOE LOW to TA Valid — 7 — 8 ns
toTLZ(M TAOE LOW to TA in Low-Z 0 — 0 - ns
toTHz(" TAOE HIGH to TA in High-Z 1 6 1 7 ns
tTAFH TAH HIGH to Force TA HIGH — 5 — 6 ns
tTAHV TAH LOW to TA Valid — 5 — 6 ns
tsTI TAIN Set-up Time 4 — 4 — ns
tHTI TAIN Hold Time 1.5 — 1.5 — ns
tTITL CLK HIGH TAIN LOW to TA LOW — 7 — 8 ns
tTITv CLK HIGH TAIN HIGH to TA Valid — 7 — 8 ns
tOEMI OET LOW to MATCH and TA Invalid — 7 — 8 ns
toEMV OET HIGH to MATCH and TA Valid — 8 — 10 ns
tTHTL® TT1 LOW to TA HIGH — 7 — 8 ns
tTHTV(@) TT1 HIGH to TA Valid — 7 — 8 ns
twMml CLK HIGH Write to MATCH and TA Invalid — 7 — 8 ns
twmv©e CLK HIGH Read to MATCH and TA Valid — 10 — 12 ns

NOTES: 3067 tbl 15

1. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.

2. These parameters only apply when SFUNC is LOW and the internal WT bit is HIGH.

3. taDM, tbAam, tcsm and taps, tDAB, tcseB must also be satisfied.

11.4 9



IDT71216

BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Timing Reference Levels 1.5V
AC Test Load See Figs. 1,2,3, &4
3067 tol 16
AC TEST LOADS
Vcea Vcea
8932 893Q
Outputs Tag I/O
o—]: o—]’
3470 i, 30pF * 3470 § 50pF *
- 3067 drw 03 = 3067 drw 04
Figure 1. AC Test Load Figure 2. Tag /O AC Test Load

* Including scope and jig capacitance

6 -+
Vcea
5 =+
Tag IO 8930 ‘T
and
Outputs ‘: At 3+
347Q ¢ 5pF* (Typical, ns)
1 2T
= T
3067 drw 05
I 1 1 Il il
Figure 3. AC Test Load 2'0 3'0 5'0 8'0 1(l)0
(for tHz and tLz parameters ) A Capacitance (pF)
* ing scope and jig capacil 3067 drw 06

Figure 4. Lumped Capacitance Load, Typical Derating

1.4 10
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STATUS WRITE TAG
TAG WRITE NON-WRITE
A (0:13) X VALID )L X VALID )/L VALID
—] S l— . 1AM _ -t T AA T
t [t { TO H ]
&5} \ A A A
N 7 7 N
cs2 7{_ AT AV 7L
ts [ ————{ACS T
> ltH = {CHZ(1 yei] | toLZ0) -
o\ X 1 1 x_/ 1/ LV
—] 1S | — tCTV- > |«——1tOET-
— e - - toTHZ() - -
—_ tCKLZ
oET 7 \ (1) AT toTLZ()
TAG (0:11) )(Valid Input X > (:Valid Output < ol >0< ol
l——— t AA S -t AAS ]
WES }T 7L
1s ) l——t{SOH——> lt—— {SOH——————p}
—p] tH lt—
VLDIN
DTYIN X vae X
WTIN
—tCsV - tACSS -l
tc — tehz [<+—tcLzp) >
VLDout SH
DTYout Valid )0( Valid Valid OW
WTout -

3067 drw 07
NOTE:
1. Transition is measured £200mV from steady state.

9igLlal

WVH DV.1-JHOVO SEX)9L SOND!IF

S370AD AV3H ANV FLIHM 40 SWHO4IAVM ONINIL

FONVH FHNLVHIdWEL TVIOHIWWOD



YLl

2l

A (0:13)

TAG (0:11)

CSt

WES

|

3|
m

TAH

MATCH

NOTE:

1. Transition is measured +200mV from steady state.

[

toTLZ(1)

T~
™
Lt

‘m VaiidTA

slls

b,

-] |-
10ETY]
\
“{oTHZ()
Valid _@E"d
Valid

3067 drw 08

qlgizial

WVH DV1-JHOVI SEXM9L SONI!E

SNOILONNA V1 ANV HOLVIN 40 SIWHO43AVM ONINIL

FONVH 3HNLVHIdWIL TVIOHIWWNOD



IDT71216

BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORMS OF RESET FUNCTION

1S R {ett——emee t H R |
RESET #
|¢——1tPDSR—p]
PWRDN A
tSRST.
VLDout SR
DTYout RO XXX
WTout 1s tRHWL
WES A X
WET_?" );__
f——{RSM~—] tRSMV
TA p & X VALID
—
MATCH - 7 VALID
- tRSHZ(1) > - tRSLZ(1) >
TAG (0:11)
3067 drw 09
NOTE:

1. Transition is measured +200mV from steady state.

SYSTEM CLOCK TIMING WAVEFORM

le

CLK

TIMING WAVEFORMS OF TA AND TT1 SIGNAL

CLK / \ 7

Applies when SFUNC is LOW, and the internal WT bit is HIGH

i

AS T |t <—tHT|~;L

3067 drw 10

TAIN
. /| \
tTITL tTiTV
T TN /
N 7
le————tTHTH——>] T——{THTV—
TA TAvaid A X TAvaid £
3067 drw 11
114 13



IDT71216
BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORMS OF OES FUNCTION

OES
h
- 1OE: >
I tOSHZ(1
VLDout tosLzq)
DTYout Valid Output Valid Output
WTOUT 3067 drw 12
NOTE:
1. Transition is measured +200mV from steady state.
TIMING WAVEFORMS OF POWER DOWN FUNCTION
A
PWRDN X 2
AWHP L—— tPUWL.
N/ L/ AN\
—-| tS —| 1S |-—
WES A N /
wET A X __C
———tPDHZ( )] tPUV.
TAG (0:10) ( Valid TAG out
|~—-tPDLZ(1)—]
VLDour
DTYout ( Valid Status out
WTout
TA (" 7A vaid
MATCH ( MATCH Valid
|t———1tP D ettt P U
Icc
IsB 3067 drw 13

NOTE:
1. Transition is measured +200mV from steady state.

ORDERING INFORMATION

IDT 71216 S XX PF
Device Type Power Speed Package
PF Plastic Thin Quad Flatpack (PN80-1)
10 Speed i d
19 peed in nanoseconds
3067 drw 14
11.4 14
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CACHE CONTROLLER PRODUCTS

Expanding further on its cache tag and cache design
experience, IDT is developing products that will offer im-
proved secondary cache performance at a lower cost to the
user. The product concept will combine both the cache tag
SRAM and all of the cache controller logic on a single chip to
minimize on-and-off chip delays in this critical path.

The firstdevice, the IDT71V280, utilizes IDT's state-of-the-
art 3.3V CMOS technology to provide superior cache perfor-
mance with either burst or asynchronous SRAMs. This
device, when utilized with application specific core logic, will
provide all control signals for the secondary cache data
SRAMs as well as the hit/miss decision back to the processor
itself.

Part Speeds
Function Organization Features Process Number Power Commercial Military
Cache 16K x 10 3.3V 3.3V CMOS 71V280 S 66MHz N/A
Controller Controller
with Tag

12.0 1
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Integrated Device Technology, Inc.

CACHE CONTROLLER WITH TAG
FOR INTEL® PENTIUM™ PROCESSORS

ADVANCE
INFORMATION
IDT71V280

FEATURES

Provides the Cache Tag, Status Bits, CPU interface
control and Data SRAM control for Pentium CPU-based
systems

Supports 2-1-1-1 zero-wait state reads and writes for
50MHz Pentium CPU-based systems

Offers 3-1-1-1 burst performance for 66MHz Pentium
CPU-based systems

Supports a write-back, look aside cache architecture
10-bit tag field for up to 512MB cacheable address space
using four words per line

Provides Pentium address pipelining support for optimum
burst performance

Supports cache sizes of 256KB, 512KB, and 1MB

2 status bits offer four encoded combinations:

— Invalid

— Shared (valid clean, write-through)

— Exclusive (valid clean, write-back)

— Modified (valid dirty)

Supports asynchronous and burst data SRAMs

3.3V (£5%) power supply voltage

Packaged in a 128-lead TQFP for optimum board density

.

.

.

°

.

DESCRIPTION

The IDT71V280 provides the Cache Tag SRAM, Status
Bits, CPU interface control, and Data SRAM control for a
Pentium secondary cache implementation. Combining these
elements in a single, cost-effective CMOS chip provides the
system designer with greatly enhanced cache performance
by reducing cache-subsystem delays. The IDT71V280 pro-
vides 2-1-1-1 zero-wait state secondary cache performance
at frequencies up to 50MHz and 3-1-1-1 performance at 60
and 66MHz in Pentium applications.

The IDT71V280 supports a number of different system
configurations and performance levels. Cache size, cache
wait-state performance, Data SRAM type, and Data SRAM
size offer the system designer a wide range of cache choices
to optimize the cache configurationto his exact system needs.
Four mode pins determine the cache subsystem configuration
and performance levels, with both asynchronous and burst
data SRAM support options offered.

The IDT71V280 uses a single 3.3V power supply to provide
full JEDEC LVTTL compatibility in 3.3V applications. Multiple
GND pins provide excellent noise immunity at high frequen-
cies, and the space saving 14mm x 20mm 128-pin Thin Quad
Flat Pack offers a small board footprint and profile for maxi-
mum packing density.

TYPICAL CACHE SUBSYSTEM CONFIGURATIONS

FUNCTIONAL BLOCK DIAGRAM

1. Aynchronous SRAM—Interleaved

Cntrl 32K x 64
Asynchronous
| Address
IDT71V280 SRAM
Cntrl Cntrl A 32Khx 64
synchronous
Address \ Address i AM
~
S
[ Y c § [
Control// - ’g‘g . p
\ ) 3 Do-e3 ¢
CPU bus
3100 drw 01
The IDT logo is a registered trademark and CacheRAM is a trad k of Device Té¢

All others are trademarks of their respective companies.

FUNCTIONAL DESCRIPTION

When used with two interleaved banks of asynchronous
data SRAMSs, the IDT71V280 supports zero wait-state bursts
on read and write cycles for 50MHz systems and one wait-
state bursts at 66MHz. All control for the SRAMSs, including
separate least significant address bits, are provided by the
IDT71V280 to support this configuration.

. Inc.

COMMERCIAL TEMPERATURE RANGE

MAY 1994

©1994 Integrated Device Technology, Inc.

DSC-1123/-
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IDT71v280

CMOS CONTROLLER WITH TAG FOR PENTIUM PROCESSORS

COMMERCIAL TEMPERATURE RANGE

FUNCTIONAL BLOCK DIAGRAM

2. Burst SRAM
SYSCLK

IDT71v280 CLK

CLK

Cntrl

Cntrl

Address
A A

Contro; L

\

Address

32K/64K x 72
Burst
CacheRAM
(1 or 2 banks)

\®

Do-s3 y

A A

L~

) DPo-7

CPU bus

|

3100 drw 02

3. Asynchronous SRAM—Single Bank

FUNCTIONAL DESCRIPTION

The IDT71V280 can also be used with Burst CacheRAMs.
The IDT71V280 provides all control signals necessary for up
to 128K depth of data SRAM, using either one or two banks of
data SRAMs. Therefore, all standard burst SRAM configura-
tions may be used including 32K x 18, 32K x 36 and 64K x 18.
For50MHz, 2-1-1-1 zerowait-state operation can be achieved
with 12ns burst SRAMs; for 66MHz, the IDT71V280 will
operate with Pipelined Burst RAMSs providing 3-1-1-1 perfor-
mance.

The IDT71V280 will support a single bank of asynchronous
IDT71V280 Cntrl Cntrl  32K/128K x 64 SRAMSs, allowing a minimum cost cache solution. With 15ns
Address Asynchronous SRAMs this configuration provides 2-2-2-2 performance at
Address SRAM 50MHz and 3-2-2-2 performance at 66MHz. This configura-
[ [ tion will be especially useful for systems requring @ minimum
@ part count solution based on power and space constraints.
Control// oaly
/
Do-63
CPU bus ]
3100 drw 03
RECOMMENDED DC ABSOLUTE MAXIMUM RATINGS™
OPERATING CONDITIONS Symbol Rating Value Unit
Symbol Parameter Min. | Typ.| Max. | Unit VTERM®@ [ Terminal Voltage with Respect -051t0+4.5 \
Voo Supply Voltage | 315 | 3.3 | 345 | V ___10GND
GND Supply Ground ] o 0 v VTERM®) | Terminal V?I;ag;gnh Respect [ -0.51t0 +Vcc+0.5] V
t High V 2. 3.0 [Vcec+0.3] V
\\/llH llnput ng Vollttage = 52(1) Cg; v TA Operating Temperature 0to +70 °C
L fput ~ow Vorage - . - TslAS Temperature Under Bias —65t0+135 | °C
NOTE: 3100 tbl 01 ~
1. ViL (min.) = 1.5V for pulse width of less than 10ns, once per cycle. TstaG Storage Temperature —6510 +150 %
PT Power Dissipation 1.0 w
lout DC Output Current 20 mA
CAPACITANCE(™ (Ta = +25°C, f = 1.0MH NOorre o
(TA=+ T z) 1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
Symbol Parameter(" Condition | IDT71V280| Unit INGS may cause permanent damage to the device. This is a stress rating
- only and functional operation of the device at these or any other conditions
CiN Input Capacitance VIN = 0V 5 pF above those indicated in the operational sections ofthis specification is not
(Address, Control) implied. Exposure to absolute maximum rating conditions for extended
CiN Input Capacitance | VIN =0V 5 pF periods may affect reliabilty.
(CLK) 2. Vcc terminal only.
3. Input, Output, and I/0 terminals; 4.5V maximum.
Court Output Capacitance | VIN=0V 7 pF
(Control)
Cio Data I/O Capacitance | VouT = 0V 7 pF
NOTE: 3100 tol 02

1. These parameters are maximum values and guaranteed but not tested.
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IDT71v280
CMOS CONTROLLER WITH TAG FOR PENTIUM PROCESSORS COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

OAAnnarnannnaanOAoanrnneee

/1128

PN128-1

IR RN RN NN NN

IO e e e e e e e e

N[N R|E|E|E| N EE| RS EEEE R RN R 100w

TQFP
TOP VIEW
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IDT71V280

CMOS CONTROLLER WITH TAG FOR PENTIUM PROCESSORS COMMERCIAL TEMPERATURE RANGE
MODE AND CONFIGURATION TABLE

MM [MIM Performance Cache SRAM Number

3 ] 2 |1 | 0 |ReadHit]|Write/BurstWrite | Line Fill | Size (B) Type(" | of Banks Notes

00 0| O0f2222 . 2/2-2-2-2 4-2-2-2 | 256K | 32Kx8A 1

o0 |0 1]3222 3/3-2-2-2 4-2-2-2 | 256K | 32K x8 A 1

OO0 |1 0| 2-1-1-1 2/2-1-1-1 4-1-1-1 512K | 32K x8 A 2 Interleaved

oo |1 1| 3-2-2-2 3/3-2-2-2 4-2-2-2 | 512K | 32K x8 A 2 Interleaved

[ 0] 0]f21-1-1 2/2-1-1-1 4-1-1-1 256K Burst 1 32K deep Burst SRAMs

0 1 o 1] 3111 3/3-1-1-1 4-1-1-1 256K Pipe-Burst 1 32K deep Pipelined Burst SRAMs

o] 1 1 0| 2-1-1-1 2/2-1-1-1 4-1-1-1 512K | Burst 1 64K deep Burst SRAMs

0| 1 1] 1]81-11 3/3-1-1-1 4-1-1-1 512K | Pipe-Burst 1 64K deep Pipelined Burst SRAMs

110 ]0]0]2222 2/2-2-2-2 4-2-2-2 1M 128K x 8 A 1

1]0]0]1]8222 3/3-2-2-2 4-2-2-2 M 128K x 8 A 1

1 0 |1 0| 2-1-1-1 2/2-1-1-1 4-1-1-1 ™M Burst 2 2 banks of 64K deep Burst SRAMs

1 0 |1 1| 3-1-1-1 3/3-1-1-1 4-1-1-1 ™M Burst 2 2 banks of 64K deep

Pipelined Burst SRAMs

1 1 0|0 — - — — —_ — Reserved

1 1 0|1 — — — —_ — — Reserved

1 1 1 0 — — — — — — Reserved

1 1 1 1 — — -— — - — Reserved
NOTE: 3100 tol 04
1. A = Asynchronous.
PIN DEFINITION

Symbol Pin Function [{e] Level Description

CLK Clock | N/A Thisis the clock input to the IDT71V280. All timing references for the cache are

made with respect to this input. If the clock input is to be disabled, PWRDN#
must first be asserted.

PLL PLL Output o} N/A This pin is a free running output that should be loaded the same as the WE#
pins and is used to adjust the phase of the internal clock.
RESET Reset | HIGH If RESET is sampled HIGH by the IDT71V280, the control logic is reset to a

known state. In addition, when RESET is sampled HIGH, the resettable status
bits are forced to INVALID.

FLUSH# Flush | LOW When the FLUSH# input is sampled LOW, the IDT71V280 control logic is
placed into a flush pending state. While the IDT71V280 is in a flush pending
state, it does not alter how it handles CPU bus cycles. The IDT71V280 initiates
a cache flush when it detects a CPU Flush Acknowledge special bus cycle.

SBOFF# System Backoff | LOW This input forces the IDT71V280 off of the CPU address and data buses. When
SBOFF#is asserted, the IDT71V280 will only recognize invalidation and snoop
cycles; however, the cache will not provide the data and address for an
invalidation/snoop hit to a dirty line until SBOFF# is deasserted. When
SBOFF# is sampled asserted, it causes the IDT71V280 to assert CBOFF#
synchronously.

CBOFF# Cache Backoff 0] Low This output is asserted by the cache to force the CPU off the bus when the
IDT71V280 detects that a dirty line must be evicted from the IDT71V280. The
IDT71V280 also asserts CBOFF# when its SBOFF#input is sampled asserted.

EADS# External Address | LOW This input is used by external devices to perform a snoop to a cache line in
Strobe the IDT71V280. The IDT71V280 recognizes the initiation of a snoop access
when EADS# is sampled LOW. The IDT71V280 ignores ADS# if it is sampled
LOW concurrent with sampling EADS# LOW.

INV Invalidate | HIGH This input is used in conjunction with EADS# to snoop, or invalidate, a cache
line. If INV is HIGH. the IDT71V280 will consider the access as an invalidation.
If INVis LOW when EADS# is asserted the IDT71V280 will consider the access
as a snoop.

12.1 4



IDT71V280

CMOS CONTROLLER WITH TAG FOR PENTIUM PROCESSORS

COMMERCIAL TEMPERATURE RANGE

PIN DEFINITION (CONTINUED)

Symbol

Pin Function

/0

Level

Description

ADS#

Address Strobe

/(@]

LOW

This pin is used by external devices to inform the IDT71V280 that a valid
address is present on the input of the cache. This pin is driven by the
IDT71V280, while the IDT71V280 is asserting CBOFF#, to evict a dirty line
from the cache or to supply dirty data for a snoop hit.

NA#

Next Address

e}

LOW

This pinis driven LOW for one clock cycle by the IDT71V280 during burst read
hits to pipeline the next CPU bus cycle into the current one. This pinis aninput
when the memory controller is servicing the memory cycle.

M/IO#

Memory/I/O

[l{e}

N/A

This pin is used by external devices to inform the IDT71V280 that a memory
accessisbeing madewhenthis pinis HIGH, orthat an I/O accessis being made
when this pin is LOW. I/O cycles are not considered cacheable. This pin is
driven HIGH by the IDT71V280, while the IDT71V280 is asserting CBOFF#,
to evict a dirty line from the cache or to supply dirty data for a snoop hit.

W/R#

Write/Read

/4e]

N/A

This pin is used by external devices to inform the cache that either a write is
being performed when this pinis HIGH, or that a read is being performed if this
pinis LOW. This pin is driven HIGH by the IDT71V280, while the IDT71V280
is asserting CBOFF#, to evict a dirty line from the cache, or to supply dirty
data for a snoop hit.

WRPT#

Write Pass
Through

LOW

This input from the system is sampled concurrent with the beginning of a
CPUbuscycle. Ifitis sampled LOW, the IDT71V280 passes control of servicing
the write cycle to the system controller.

D/C#

Data/Control

/{e]

N/A

This pin is used by the IDT71V280 in conjunction with the M/IO#, W/R#,
BE7#-BEo# to determine when a special bus cycle is being executed, and the
type of special bus cycle being executed. This pin is driven HIGH by the
IDT71V280, while the IDT71V280 is asserting CBOFF#, to evict a dirty line
from the cache or to supply dirty data for a snoop hit.

START#

Memory Start

Low

This output is driven LOW by the IDT71V280 to inform the system that it must
service the current memory cycle. START# is also driven LOW when the
IDT71V280 is writing back a dirty line from the cache.

CBRDY#

Burst Ready
Output

LOW

The IDT71V280 drives this signal to the CPU BRDY# at all times. It is driven
LOW to indicate the successful transfer of data. CBRDY# is a combination of
the internally generated logic (for read hits, and write hits that are not write
through), and the SBRDY# input (all cache misses, non-cacheable and write
through cycles). There is a register delay in the SBRDY# to CBRDY# path.

SBRDY#

Burst Ready
Input

LOW

The system drives this signalinto the IDT71V280 at all times. It is driven LOW
to indicate the successful transfer of data to or from the system. CBRDY# is
driven LOW in response to SBRDY# being sampled LOW. The IDT71V280
delays SBRDY# (through CBRDY#) to the CPU by one cycle.

CACHE#

Cacheability

[l{e}

LowW

This pin is sampled by the IDT71V280 at the beginning of a bus cycle to
determine the length and cacheability of the cycle. If CACHE# is LOW at the
beginning of a read cycle, the read is cacheable and contains four data words.
If CACHE# is HIGH at the beginning of a read cycle, the cycle consists of a
single data word. If CACHE#is LOW at the beginning of a write cycle, the CPU
will execute a four word write back. If CACHE# is HIGH at the beginning of a
write cycle, the CPU will write out a single word. When the IDT71V280 executes
a write back to evict a dirty line this pin is driven LOW at the same time that
CBOFF# is asserted. This pin is driven LOW when the IDT71V280 is
performing a write cycle for either a line eviction, or to supply dirty data for a
snoop hit.

A31-A3

Address

e}

N/A

These are the CPU address bus lines. They are inputs to the IDT71V280,
except whenthe IDT71V280 is performing a write cycle for either a line eviction
or to supply dirty data for a snoop hit.

BE7#-
BEo#

‘Byte Enable

e}

Low

These are the byte enable inputs to the IDT71V280. These inputs are
sampled during write cycles to control byte writes, and they are used in
conjunction with M/IO#, W/R#, and D/C#to determine when a special bus cycle
is being executed. These pins are driven LOW when the IDT71V280 is
performing a write cycle for either a line eviction, or to supply dirty data for

a snoop hit.
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IDT71v280

CMOS CONTROLLER WITH TAG FOR INTEL PENTIUM PROCESSORS COMMERCIAL TEMPERATURE RANGE

PIN DEFINITION (CONTINUED)

Symbol

Pin Function

Vo

Level

Description

Cs#

Cache Select

Low

This input is used to disable the IDT71V280 from responding to any memory
or snoop cycles. The IDT71V280 will not respond to a memory, or snoop, cycle
unless it samples CS# LOW the clock cycle prior to and the clock concurrent
with sampling either ADS# or EADS# LOW.

CWB/WT#

Write Back/Write
Write Cache

N/A

Output from the IDT71V280 to the CPU. It is driven to reflect whether data
being accessed during a cache hitis write back or write throughiin nature. CWB/
WT# is also driven LOW when SWB/WT# is sampled LOW.

SWB/WT#

Write Back/Write
Through System

N/A

Input to the IDT71V280 when a line of data is loaded into the cache. If PWT
is sampled HIGH at the beginning of a read cycle that results in a cache miss,
thevalue of this pinisignored and the line returnedis considered write through.
If PWT is sampled LOW at the beginning of a read cycle, and SWB/WT# is
sampled HIGH during the first work transfer of a line fill, the line is marked as
write back. If PWT is sampled LOW atthe beginning of a read cycle, and SWB/
WT#is sampled LOW during the firstwork transferof alinefill, the line is marked
as write through. If the line is marked as write back, the cache will update its
memory contents without passing the cycle on to other devices during a
memory write cycle. If the line is marked as write through, the cache willupdate
its memory contents when the write cycle is serviced by the system. When
SWB/WT# is sampled LOW, it forces CWB/WT# LOW synchronously.

HITM#

Hit-Modified
Input

LOW

This input is used to indicate to the IDT71V280 that a dirty line is hitin the CPU
level 1 cache during inquire (snoop or invalidate) cycles. When HITM# is
sampled asserted, it causes the IDT71V280 to assert CHITM# synchronously.

CHITM#

Hig—Modiﬁed
Output

LOW

IDT71V280 asserted output to indicate that an inquire (snoop or invalidate)
cycle hits adirty line in the cache. The IDT71V280 also asserts CHITM# when
its HITM# input is asserted.

MOD#

Modified Line

Low

Output asserted by the IDT71V280toindicatethatadirty lineis being accessed
during a memory read or write bus cycle. MOD# does notdepend on hit or miss
status.

SKEN#

Cacheable Data
Input

Low

This pin is sampled by the IDT71V280 to determine whether the data being
returned during a read miss is cacheable. SKEN# must be sampled LOW
atleastone cycle before thefirstword is transferred to the cache. During Reset,
SKEN# is used to indicate to the IDT71V280 whether write allocation is
enabled or disabled. If asserted, write alloction is enabled.

PWT

Page Write
Through

/o

HIGH

This input is sampled by the IDT71V280 at the initiation of memory read

and write cycles. If PWT is sampled HIGH attheinitiation of a memory read that
results in a cache miss, the line returned is automatically considered write
through. If PWT is sampled HIGH at the initiation of memory write cycle, the
cache ignores the value of its internal write back/write through flag, and it is
forced to treat the write cycle as write through. The IDT71V280 drives this pin
LOW, while CBOFF#is asserted, when the IDT71V280 executes a write cycle
to evict a dirty line from the cache or to supply dirty data for a snoop hit.

HLDA

Bus Hold
Acknowledge

HIGH

Connects to the HLDA output pin from the CPU, which is used to acknowledge
a bus hold request from HOLD. Except when the IDT71V280 is performing a
write back operation, HLDA will propagate through to CHLDA with a one cycle
delay. When the IDT71V280 is performing a write back operation, it will block
the propagation of HLDA until it has released control of the bus.

CHLDA

Bus Hold
Acknowledge

HIGH

Typically reflects HLDA input delayed by one clock cycle. However, the
IDT71V280 willforce CHLDA LOW whileitis performing a write back operation.
Once the IDT71V280 has released SBOFF#, it will allow CHLDA to be
asserted.

LOCK#

Lock

[l{e}

Low

If LOCK# is sampled LOW at the beginning of a read cycle and the data in the
cache is not dirty, the read cycle is treated as a non-cacheable read miss. If
the cache contains dirty data at the address location requested by the locked
read cycle, the IDT71V280 first evicts the dirty line, then the read cycle is
treated as a non-cacheabie read miss. If LOCK# is sampled LOW at the
beginning of a write cycle, the IDT71V280 ignores its internal write back/write
through flag, and treats the write cycle as write through. The IDT71V280 drives

121 6



IDT71v280
CMOS CONTROLLER WITH TAG FOR PENTIUM PROCESSORS

COMMERCIAL TEMPERATURE RANGE

PIN DEFINITION (CONTINUED)

Symbol Pin Function ] Level Description
thispin HIGH, while CBOFF#is asserted, whenitexecutes awrite cycleto evict
a dirty line from the cache or to supply dirty data for a snoop hit.
OEA#(0:1), Data RAM (0] Low These pins are used to assert output enable of the data SRAMs, two for each
OEB#(0:1) Output Enable bank of SRAMSs.

WET7#- Data RAM o LOW These pins are used to assert Write Enable of the data SRAMs, one for each

WEO# Write Enable byte.

CEA#(0:1), Data RAM (0] Low These pins are used to assert Chip Enable of the data SRAMs, one for each
CEB#(0:1) Chip Enable bank of SRAMs.

ADV# Data RAM Adv (0] LOW This pin is used with burst SRAMs to advance the internal address counter
AD3/4A(0:1) Data RAM o N/A These pins are the least significant two address lines of the data AD4/4B(0:1)
AD4/4B(0:1) Address SRAMs when asynchronous SRAMs are used. When one bank of SRAMs is

used these pins are AD3 and AD4. If two banks of interleaved SRAM are used
these pins are AD4A and AD4B; that is, the least significant address of the odd
bank and the even bank.

ALE/ Address LE/ (o} LOW This pin is used to latch the CPU address into external latch(es) for the

ADSCi# Controller ADS# asynchronous data SRAMs, and is ADSC#when a burst SRAM implementation
is used.

MODE Mode Select | N/A These pins are used to select the mode in which the IDT71V280 operates

(0:3) and are not allowed to change once the IDT71V280 is powered up.
PWRDN# Power Down | LOW This pinis usedtoforcethe IDT71V280into a Low Power Mode while retaining

data. As long as this input is asserted the IDT71V280 will not initiate any new
activity. After this input is negated, the IDT71V280 will respond normally within
ims.

Vce Power N/A N/A Power supply inputs for the IDT71V280.

GND Ground N/A N/A Ground pins of the IDT71V280.

3100 tbl 05
ORDERING INFORMATION
IDT 71V280 S XX PF X
Device Power Speed Package Process/
Type Temperature
Range
|—| Blank Commercial (0°C to +70°C)
I PF Plastic Thin Quad Flat Pack (PN128-1)
I T.B.D. } Speed
= S Standard Power
I 71v280 CMOS Cache Controller with Tag
3100 drw 05
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One 800# does it all!

Dial 1-800-345-7015 to contact either your local sales office or corporate
headquarters. Dial the 800 number above, then follow the instructions to be

routed to your local sales office or corporate headquarters, and an operator will
assist you in contacting technical support or customer service.

ALABAMA

IDT

555 Sparkman Drive
Suite1238

Huntsville, AL 35816

ALASKA

Thorson Co. Northwest
12340 NE 8th St., #201
Bellevue, WA 98005

ARIZONA

Western High Tech Mktg.
9414 E. San Salvador
Suite 206

Scottsdale, AZ 85258

ARKANSAS

IDT

(S. Cen. Regional Office)
14285 Midway Rd.,

Suite 100

Dallas, TX 75244

CALIFORNIA

DT

(Corporate Headquarters)
2975 Stender Way

P.O. Box 58015

Santa Clara, CA 95052

DT

(Westem Headquarters)
2975 Stender Way
Santa Clara, CA 95052

DT

(SW Regional Office)
6 Jenner Drive

Suite 100

Irvine, CA 92718

IDT

(SW Regional Office)
16130 Ventura Blvd.
Suite 370

Encino, CA 91436

Quest-Rep

6494 Weathers Place
Suite 200

San Diego, CA 92121

CANADA
(EASTERN)

Dynasty Components
110-1140 Morrison Drive
Ottawa, Ontario

Canada K2H 8S9

DOMESTIC SALES REPRESENTATIVES

Dynasty Components
2339 Otami Trail
Mississauga, Ontario
Canada L5H 3N2

Dynasty Components
1870 Sources Boulevard
Suite 202

Pointe Claire, Quebec
Canada H9R 5N4

CANADA
(WESTERN)

Thorson Co. Northwest
4170 Still Creek Drive
Ste. 200

Burnaby, British Columbia
Canada V5C 6C6

COLORADO

DT

(NW Regional Office)
1616 17th Street
Suite 370

Denver, CO 80202

Thorson Rocky Mountain
7108 “D” S. Alton Way
Suite A

Englewood, CO 80112

CONNECTICUT

SJ New England
10 Copper Ridge Circle
Guilford , CT 06437

SJ New England
15 Coventry Lane
Naugatuck, CT 06770

DELAWARE

DT

(SE Regional Office)
Horn Point Harbor
105 Eastern Avenue
Suite 201

Annapolis, MD 21403

S-J Mid Atlantic, Inc.
131-D Gaither Drive
Mt. Laurel, NJ 08054

FLORIDA

DT

(SE Headquatrters)
1413 S. Patrick Drive
Suite10

Indian Harbor Beach, FL
32937

IDT

18167 U.S. 19 North
Suite 455

Clearwater, FL 34624

DT

1500 N.W. 49th Street
Suite 500

Ft. Lauderdale, FL. 33309

GEORGIA

DT

(SE Regional Office)
18167 U.S. 19 North
Suite 455

Clearwater, FL. 34624

HAWAII

IDT

(Western Headquarters)
2975 Stender Way
Santa Clara, CA 95052

IDAHO
(NORTHERN)

Anderson Associates
270 S. Main Street
Suite 108

Bountiful, UT 84010

IDAHO
(SOUTHERN)

Thorson Rocky Mountain
1831 E. Fort Union Bivd.
Suite 103

Salt Lake City, UT 84121

ILLINOIS

DT

(Central Regional Office)
1375 E. Woodfield Road
Suite 380

Schaumburg, IL 60173

Synmark Sales

1440 N. Northwest Hwy.
Suite 300

Park Ridge, IL 60068

INDIANA

Arete Sales

2260 Lake Avenue
Suite 250

Ft. Wayne, IN 46805

Arete Sales
P.O. Box 24796
Indianapolis, IN 46224

1

IOWA

Rep Associates

4905 Lakeside Drive N.E.
Suite 107

Cedar Rapids, |IA 52402

KANSAS

Rush & West Associates
333 E. Poplar Street
Olathe, KS 66061

KENTUCKY
(EASTERN)

Norm Case Associates
21010 Center Ridge Road
Rocky River, OH 44116

KENTUCKY
(WESTERN)

Arete Sales
P.O. Box 24796
Indianapolis, IN 46224

LOUISIANA

IDT

(S. Cen. Regional Office)
14285 Midway Road
Suite100

Dallas, TX 75244

MAINE

IDT

(NE Headquarters)

#2 Westboro Business PK.
200 Friberg Pkwy,

Suite 4002

Westboro, MA 01581

MARYLAND

IDT

(SE Regional Office)
Horn Point Harbor
105 Eastern Avenue
Suite201

Annapolis, MD 21403

MASSACHUSETTS

IDT

(NE Headquarters)

#2 Westboro Business PK.
200 Friberg PkWay,

Suite 4002

Westboro, MA 01581

SJ New England
11 Waterman Street
Worchester, MA 01603

MICHIGAN

Bergin-Milan Group, Ltd.
33900 W. Eight Mile Rd.
Suite 181

Farmington Hills, Mi
48335

MINNESOTA

DT

(N. Cen. Regional Office)
1650 W. 82nd Street
Suite 1040

Minneapolis, MN 55431

OHMS Technology Inc.
5780 Lincoln Drive
Suite 400

Edina, MN 55436

MISSISSIPPI

IDT

555 Sparkman Drive
Suite1238

Huntsville, AL 35816

MISSOURI

Rush & West Associates
2170 Mason Road
St. Louis, MO 63131

MONTANA

Thorson Rocky Mountain
7108 “D” S. Alton Way
Suite A

Englewood, CO 80112

NEBRASKA

Rush & West Associates
333 E. Poplar Street
Ste.C-3

Olathe, KS 66061

NEVADA
(NORTHERN)

DT

(Western Headquarters)
2975 Stender Way
Santa Clara, CA 95052

NEVADA
(SOUTHERN)
Western High Tech Mktg.
9414 E. San Salvador,
Suite 206

Scottsdale, AZ 85258



NEW HAMPSHIRE

DT

(NE Headquarters)

#2 Westboro Business PK.
200 Friberg Pkwy,

Suite 4002

Westboro, MA 01581

NEW JERSEY

IDT

(SE Regional Office)
One Greentree Centre,
Suite 202

Marlton, NJ 08053

SJ Mid-Atlantic, Inc.
1331-D Gaither Drive
Mt. Laurel, NJ 08054

NEW JERSEY
(NORTHERN)

SJ Associates

265 Sunrise HWay, #20
Rockville Centre, NY
11570

NEW MEXICO

Western High Tech Mktg.
9414 E. San Salvador
Suite 206

Scottsdale, AZ 85258

NEW YORK

DT

(NE Regional Office)
1160 Pittsford Victor Rd.
Bldg. E

Pittsford, NY 14534

Quality Components
3343 Harlem Road
Buffalo, NY 14225

Quality Components
116 E. Fayette Street
Manlius, NY 13104

Quality Components
2318 Titus Avenue
Rochester, NY 14622

Quality Components

RD #2, Box 31E
Gilassfactory Road
Holland Patent, NY 13354

SJ Associates

265 Sunrise HWay, #20
Rockville Centre, NY
11570

NORTH CAROLINA

Tingen Technical Sales
304A W. Millbrook Road
Raleigh, NC 27609

NORTH DAKOTA

OHMS Technology Inc.
5780 Lincoln Drive
Suite 400

Edina, MN 55436

OHIO

Norm Case Associates
21010 Center Ridge Road
Rocky River, OH 44116

OKLAHOMA

DT

(S. Cen. Regional Office)
14285 Midway Road
Suite 100

Dallas, TX 75244

OREGON

IDT

(NW RegionalOffice)
15455 NW Greenbriar
PkWay

Suite 210

Beaverton, OR 97006

Thorson Co. Northwest
9600 S.W. Oak Street
Suite 320

Portland, OR 97223

PENNSYLVANIA
(WESTERN)

Norm Case Associates
21010 Center Ridge Road
Rocky River, OH 44116

PENNSYLVANIA
(EASTERN)

S-J Mid-Atlantic
131-D Gaither Drive
Mt. Laurel, NJ 08054

RHODE ISLAND

IDT
(NE Headquarters)

#2 Westboro Business Pk.

200 Friberg PkWay,
Suite 4002
Westboro, MA 01581

SOUTH CAROLINA

Tingen Technical Sales
304A W. Millbrook Road
Raleigh, NC 27609

SOUTH DAKOTA

OHMS Technology Inc.
5780 Lincoln Drive
Suite 400

Edina, MN 55436

TENNESSEE

IDT

555 Sparkman Drive
Suite 1200-D
Huntsville, AL 35816

TEXAS

IDT

(S. Cen. Regional Office)
14285 Midway Road
Suite 100

Dallas, TX 75244

DT

6034 W. Courtyard Dr.
Ste. 305-60

Austin, TX 78730

UTAH

Anderson Associates
270 S. Main Street
Suite 108

Bountiful, UT 84010

Thorson Rocky Mountain
1831 E. Fort Union Blvd.
Suite 103

Salt Lake City, UT 84121

VERMONT

IDT (NE Headquarters)
#2 Westboro Business PK.
200 Friberg Pkwy,

Suite 4002

Westboro, MA 01581

VIRGINIA

IDT (SE Regional Office)
Horn Point Harbor

105 Eastern Avenue
Suite201

Annapolis, MD 21403

WASHINGTON

Thorson Co. Northwest
12340 N.E. 8th St., #201
Bellevue, WA 98005

WEST VIRGINIA

Norm Case Associates
21010 Center Ridge Road
Rocky River, OH 44116

WISCONSIN

Synmark Sales

21005 W. Watertown Rd.
Waukesha, W1 53186-
1822

WYOMING

Thorson Rocky Mountain
7108 “D” S. Alton Way
Suite A

Englewood, CO 80112

AUTHORIZED DISTRIBUTORS (U.S. and Canada)

Future
Electronics

Hamiiton Hallmark

Electronics

Insight

Contact your local office.

Port
Electronics

Vantage
Components

WYLE



AFRICA

Prime Source (PTY) Ltd.
Oraange Grove, So. Africa
Tel.: 444-7237

AUSTRALIA

GEC Electronics Division
Rydalmere,NSW Australia
Tel.: 612-638-1999/1888

GEC Electronics Division
Adelaide, SA, Australia
Tel.: 618-223-1222

GEC Electronics Division
Burwood, Australia
Tel.: 613-245-3230

GEC Electronics Division
Perth, WA, Australia
Tel.: 613-381-4040

GEC Electronics Division
Bowen Hills, Australia
Tel.: 619-252-5801

AUSTRIA

Elbatex GmbH
Vienna, Austria
Tel.: 43-186-32110

BELGIUM

ACAL N.V.

Betea Components
Zaventem, Belgium
Tel.: 322-725-1080

CHINA

Lestina International, Ltd.
Beijing, China

Tel.: 86-1-849-9430
Lestina International, Ltd.
Guang Zhou

Tel.: 86-20-885-0613

DENMARK

Exatec A/S
Skovlunde, Denmark
Tel.: 45-44-927-000

AVNET Nortec A/S
Herlev, Denmark
Tel.: 45-42-842-000

FINLAND

AVNET Nortec OY
Helsinki, Finland
Tel.: 358-0670-277

FRANCE

DT

(So. Europe Reg. Office)
15 Rue du Buisson aux
Fraises

91300 Massy, France
Tel.: 33-1-69-30-89-00
A2M

Brignolles, France

Tel.: 33-1-94-59-2293
A2M

Bron, France

Tel.: 33-1-72-37-0414

A2M
Buc, France
Tel.: 33-1-39-56-8181

INTERNATIONAL SALES REPRESENTATIVES

A2M
Cesson-Sevigne, France
Tel.: 33-1-99-63-3232

A2M

Le Chesnay Cedex,
France

Tel.: 33-1-39-54-9113

A2M

Merignac, France
Tel.: 33-1-56-34-1097
COMPRESS

Rungis Cedex, France
Tel.: 331-4687-8020

AVNET Composants
Cesson-Sevigne, France
Tel.: 33-99-83-9898

AVNET Composants
Chantillon, France
Tel.: 33-149-652-2750

AVNET Composants
Rognes, France
Tel.: 33-42-50-1805

AVNET Composants
Saint-Etienne, France
Tel.: 33-77-79-7970

AVNET Composants
Schwerwiller, France
Tel.: 33-88-82-5514

GERMANY

IDT

(Cen. Europe Reg. Office)
GottfriedVonCramm-Str. 1
8056 Neufahrn, Germany
Tel.: 49-8165-5024

AVNET E2000
Munich, Germany
Tel.: 089-45110-01

AVNET E2000
Berlin, Germany
Tel.: 030-2110761/0764

AVNET E2000
Dusseldorf, Germany
Tel.: 0211-92003-0

Jermyn GmbH
Limburg, Germany
Tel.: 49-6431/508-0

Jermyn GmbH
Berlin, Germany
Tel.: 49-30/2142056

Jermyn GmbH
Dusseldorf, Germany
Tel.: 49-211/25001-0

Jermyn GmbH
Heimstetten, Germany
49-89/909903-0

Jermyn GmbH
Herrenberg, Germany
Tel.: 49-7032/203-01

Jermyn GmbH
Pinneberg, Germany
Tel.: 49-40/5282041

Scantec GmbH
Planegg, Germany
Tel.: 49-859-8021

Scantec GmbH
Kirchheim, Germany
Tel.: 49-70-215-4027

Scantec GmbH
Ruckersdorf, Germany
Tel.: 49-91-157-9529

Topas Electronic GmbH
Hannover, Germany
Tel.: 49-51-113-1217

Topas Electronic GmbH
Quickborn, Germany
Tel.: 49-4106-73097

GREECE

Digital Electronics
Athens, Greece
Tel.: 30-1-576-5754

HONG KONG

IDT ASIA LTD.

Unit 1102

China Hong Kong City
Tower 3, 33 Canton Road
Tsimshatsui, Hong Kong
Tel.: 852-736-0122

Lestina International Ltd.
Kowloon, Hong Kong
Tel.: 852-735-1736

INDIA

Techno Trends
San José, CA
Tel.: (408) 294-2833

Sritech Information
Technology, Inc
Javanagar, Bangalore
0812-643608

ISRAEL

Active Technologies
New Hyde Park, NY
Tel.: (516) 488-1226

Vectronics, Ltd.
Herzlia, Israel
Tel.: 972-9-55-60-70

ITALY

IDT (IDT Italia S.r.L.)
Central Direzionale
Colleoni

Palazzo Andromeda
Scala N.3

Via Paracelso 20
20041 Agrate Brianza,
Milan, Italy

Tel.: 39-39-68-99-987

For shipments:

IDT SrL

c/o Agenzia Servizi
Colleoni

Via Cardano 2

20041 Agrate Brianza (Ml)

AVNET De Mico
Cassina De Pecchi (MI)
Tel.: 02-95-34-36-00
AVNET De Mico

Torino, Italy

Tel.: 011-31-81-481/500

AVNET De Mico

Rome, Italy
Tel.: 06-33-32-283/284

AVNET DeMico
Bologna, ltaly
Tel.: 051-55-56-14/00-64

AVNET De Mico
Rubano (Padova), Italy
Tel.: 049-63-35-55/36-00

AVNET De Mico
Florence, Italy
Tel.: 055-89-41-05/15

Lasi Electronica
Bologna, Italy
Tel.: 3951-353815/374556

Lasi Electronica
Firenze, Italy
Tel.: 3955-582627

Lasi Electronica
Milano, Italy
Tel.: 39-266-101370

Lasi Electronica
Roma, Italy

Tel.: 19396-5405301/
5409614

Lasi Electronica
Torino, Italy
Tel.: 3911-328588/359277

JAPAN

IDT KK

(Japan Headquarters)
Sumitomo Fudosan
Sanbacho Bldg.

6-26 Sanbacho
Chiyoda-Ku

Tokyo 102, Japan
Tel.: 813-3221-9821

Dia Semicon Systems
Yokohama, Japan
Tel.: 045-476-7410

Kanematsu Semiconduc-
tor Corp.

Tokyo, Japan

Tel.: 813-3551-7791
Tachibana Tectron Co. Ltd
Tokyo, Japan

Tel.: 813-3793-1171

KOREA

Uniquest Korea
Seoul, Korea
Tel.: 822-562-8805

Uniquest Corporation
San José, CA
Tel.: 408-432-8805

NETHERLANDS

ACAL Auriema
Eindhoven, Netherlands
Tel.: 040-502-602

NEW ZEALAND

GEC Electronics Division
Auckland, New Zealand
Tel.: 649-526-0107

NORTHERN
IRELAND

Bloomer Electronics, Ltd.
Craigavon, County
Armagh

Tel.: 762-339818

NORWAY

AVNET Nortec A/S
Hvalstad, Norway
Tel.: 47-66-84-62-10

SINGAPORE/
FAR EAST

Serial System PTE LTD
Singapore
Tel.: 65-280-0200

SPAIN

Anatronic, S.A.
Madrid, Spain
Tel.: 34-1-542-5566

Anatronic, S.A.
Barcelona, Spain
Tel.: 34-3-458-1906/7

SWEDEN

IDT (IDT AB)
Veddestavagen 13

S-175 62 Jartfalla, Sweden
Tel. :468-761-1130

AVNET Nortec AB
Solna, Sweden
Tel.: 468-629-1400

SWITZERLAND

Eljapex
Wettingen, Switzerland
Tel.: 011-41-56275-777

TAIWAN

Johnson Trading &
Engineering Co.
Taipei, Taiwan

Tel.: 886-273-31211

Synnex Technology
International Corp.
Taipei, Taiwan

Tel.: 886-2-506-3320
World Peace Industrial
Co,, Ltd.

Nankang, Taipei, Taiwan
Tel: 886-2-788-5200

UNITED KINGDOM

IDT

(European Headquarters/
No. Europe Reg. Office)
21 The Crescent
Leatherhead

Surrey, UK KT228DY
Tel.: 44-372-363-339/734

Avnet Access, Ltd.
Letchworth, Herfordshire,
UK

Tel.: 0462-480888

MicroCall, Ltd.
Thame Oxon, UK
Tel.: 44-844-261-939
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