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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 1992/93 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
revisions upgrade and correct the existing specification, to more accurately reflect device improvements
that have been made over time. Also included is a current packaging section for the products included in
this book.

The 1992/93 SRAM Data Book's Table of Contentsiis 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 numbering
scheme for the book is consistent with the 1990-91 data books. The number at the bottom center of the
page denotes the section number and the sequence of the data sheet within that section, (i.e., 5.5 would
be the fifth data sheet in the fifth section). The number in the lower right-hand corner is the page number
for that particular data sheset.

The data sheets are organized in six sections (16K, 64K, 256/288K, 1M, 3.3V, and Specialty SRAMs).
Each section is then ordered by total number of bits (low to high), device werd 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 linesinclude
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
isincluded 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 orinitial 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.

ABOUT THE COVER

The cover features an IDT71B024 SRAM wafer at approximately 1.4x magnification in the background,
and a sampling of IDT SRAMs in space-saving surface-mount packaging from across our product portfolio.
The IDT71B024 is a 15ns 1-megabit SRAM which is setting the performance standard for evolutionary
pinout 128K x 8 SRAMs, demonstrating the advantage offered by IDT's leading-edge technology. The
SO0J-packaged parts represent the wide range of industry-leading SRAM products offered by IDT,
including high-performance BiCMOS SRAMs, specialty SRAMSs, and the industry's first true 3.3V high-
performance SRAM, the IDT713256.
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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 supportdevices or systems are devices or systems which (a) are intended for surgical implantinto 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. Acriticalcomponent isany 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 bestpossible 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 logo is a registered trademark, and BiCEMOS, CacheRAM, and CEMOS are trademarks of Integrated Device Technology, Inc.
All other trademarks are trademarks of their respective companies.
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ORDERING INFORMATION

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

TIGMMOOm>

xX&

ozzgr

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

Federal Tax |.D. — 94-2669985

TLX# — 887766

FAX# — 408-727-3468

PART NUMBER DESCRIPTION

A = Alpha Character N = Numeric Character
IDT XXXXX A X 999 A A A

DEVICETYPE POWER REVISION SPEED PACKAGE PROCESS/ SPECIAL
TEMPERATURE PROCESS

|_ 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
A MEASURED IN NANOSECONDS OR MHz
Blank
POWER S — STANDARD POWER
L — LOWPOWER
DEVICE
TYPE™ eg. 6116
PACKAGE DESCRIPTION TABLE
[¢] CERAMIC SIDEBRAZE PF  PLASTIC FLATPACK
D CERDIP SO  PLASTIC SMALL OUTLINEIC
F FLATPACK TC  SIDEBRAZE THINDIP (300 MIL)
G PIN GRID ARRAY TP PLASTIC THIN DUAL IN-LINE
J PLASTIC LEADED CHIP CARRIER QE CERQUAD GULL WING
L LEADLESS CHIP CARRIER XE  CERPACK (F11 CONFIG. ONLY)
P PLASTIC DIP Xt FINE-PITCHLCC
Y SOJ

*Consult Factory
**For Logic, the "54" series (e.g. IDT54FCT138) — -55°C to +125°C
the "74" series (e.g. IDT74FCT138) — 0°C to +70°C
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IDT PACKAGE MARKING DESCRIPTION

PART NUMBER DESCRIPTION

IDT's part number identifies the basic product, speed,
power, package(s) available, operating temperature and
processing grade. Each datasheet has a detailed description,
using the part number, for ordering the proper product for the
user's application. The part number is comprised of a series
of alpha-numeric characters:
1. An “IDT” corporate identifier for Integrated Device
Technology, Inc.

2. A basic device part number composed of alpha-numeric
characters.
3. A device power identifier, composed of one or two alpha

characters, is used to identify the power options. In most
cases, the following alpha characters are used:

“S" or “SA" is used for the standard power product.

“L" or “LA" is used for lower power than the standard
power product.

Example for Monolithic Devices:

IDT XXX...XXX XX XX X.X

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

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

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

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

5.

Special Process

Process/Temperature*

Package*

Speed

Power

Device Type*

* Field Identifier Applicable To All Products

ASSEMBLY LOCATION DESIGNATGR

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

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

2507 drw 01

MIL-STD-883C COMPLIANT DESIGNATOR

IDT ships military products which are compliant to the latest
revision of MIL-STD-883C. Such products are identified by a
“C" designation onthe package. The location of this designator
is specified by internal documentation at IDT.
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Packages
Part Speeds Commercial Military
Size Org. Features Process Number | Power Commercial Military PDIP| SOJ | soIc| PLCC | SBRZ| CDIP| LCC | CPAK
16K 16K x 1 CMOS 6167 SA/LA | 15,20,25,35 20,25,35,45,55,70 20 20 20 — — 20 20 20
4K x 4 CMOS 6168 SA/LA | 12,15,20,25,35 15,20,25,35,45,55,70 20 20 20 — — 20 20 20
4K x 4 OE CMOS 61970 SA/LA | 15,20,25,35 20,25,35,45,55 22 24 — — — 22 — —
4K x 4 Sep /0 CMOS 71681 SALA | 15,20,25,35,45 20,25,35,45,55,70 24 24 24 —_ — 24 28 24
4K x 4 Sep /O CMOS 71682 SA/LA 15,20,25,35,45 20,25,35,45,55,70 24 24 24 — — 24 28 24
2Kx8 CMOS 6116 SA/LA | 15,20,25,35,45 20,25,35,45,55,70,90, 24 24 24 —_ —_ 24 | 28/32 24
120,150
64K 64K x 1 CMOS 7187 SiL 15,20,25,35 25,35,45,55,70,85 22 24 24 — — 22 | 22/28 24
16K x 4 CMOS 7188 S/L 15,20,25,35 20,25,35,45,55,70,85 22 24 — — — 22 — 24
16K x 4 BICMOS 71B88 S 8,10,12 N/A 22 24 — — — — — —
16K x 4 OE CMOS 6188 S/L 15,20,25,35 20,25,35,45,55,70,85 24 24 — — — 24 28 —
16K x 4 OE BICMOS 61898 S 8,10,12 N/A 24 24 — — — — — —
16K x 4 OE, CS2 CMOS 7198 S/L 15,20,25,35 20,25,35,45,55,70,85 24 24 — — — 24 28 —
16K x 4 Sep IO CMOS 71981 S/L 15,20,25,35 20,25,35,45,55,70,85 28 28 — — — 28 28 —
16K x 4 Sep /O CMOS 71982 S/L 15,20,25,35 20,25,35,45,55,70,85 28 28 — — — 28 28 —
8K x 8 CMOS 7164 S/L 15,20,25,35 20,25,35,45,55,70,85 28 28 28 32 — 28 | 28/32 28
8Kx8 BiICMOS 71864 S 8,10,12 N/A 28 28 — — —_ —_ —_ —
256/288K | 64K x 4 CMOS 61298 SA 15,17,20 20,25 28 28 — — 28 — 28 —
64K x 4 BiICMOS 618298 | S 12,15,20 NA 28 28 — — — — — —
64K x 4 BiCMOS 618298 | SA 10,12,15 N/A 28 28 —_ — — — — —
32Kx 8 CMOS 71256 S/L 20,25,35 25,35,45,55,70,85 28 28 28 32 28 28 | 28/32 28
32K x 8 CMOS 71256 SA 15,17 17,20 28 28 — — 28 — 32 —
32K x 8 BICMOS 71B256 | S 12,15,20 N/A 28 28 — — — — — —
32K x 8 BiCMOS 718256 | SA 10,12,15 N/A 28 28 — — — — — —
32Kx 9 BiCMOS 71B259 | S 10,12,15 N/A — 32 — — — — — —
iM 256K x 4 CMOS 71028 S/L 15,17 20,25 28 28 —_ — —_ 28 —_ —
256K x 4 BiICMOS 71B028 | S 15,17 N/A 28 28 — — — — — —
256K x 4 Center Pwr | BICMOS 71B128 | S 10,12,15 N/A 32 32 — — —, — — —
128K x 8 CMOS 71024 S/L 15,17 20,25 32 32 — — — 32 32 -~
128K x 8 BiCMOS 71B024 | S 15,17 N/A 32 32 — — — — — —
128K x 8 Center Pwr | BICMOS 718124 | S 10,12,15 N/A 32 32 — — — — — —
3.3VRAMS | 32Kx 8 3.3V 3.3V CMOS]) 713256 | SL 20,25,30 NA — 28 — — — — — —
128K x 8 3.3V 3.3V CMOS| 713024 | SL 20,25 N/A — 32 — — — — — —
Specialty 4K x 4 Tag CMOS 6178 S 10,12,15,20,25 15,20,25 22 24 — — — 22 — —
BKx8 Tag BiICMOS [71B74 [S 8,10,12,15 N/A 28 [ 28 | — — — [ = — —
32K x 8 Notebook | CMOS 71256 SUL 25,35 NA 28 28 — — — — — —
32Kx 9 Burst CMQS 71589 S 20,25,35 N/A — 32 — —_ — — — —
32K x 9 Burst BICMOS | 718589 [ S 10,12,14 NA — [ 3] — — — | — — —
16K x 9 x 2 | Bicameral | BiICMOS 718229 | S 12,16,22 N/A — 32 — — — — — —

NVHS

XIHLVIN H010313S 10NAd0Hd




: ® SRAM
§§ dt FUNCTIONAL CROSS
REFERENCE GUIDE
Integ d Device Technology, Inc.

o Note‘:) This cross reference guide reflects Functional Correlation | CYPRESS IDT DESCRIPTION
e e e e ol o [C0172A | 7632 | axé 50p 10
requirements. CY7C128 IDT6116 2K x8

CY7C128A IDT6116 2K x8
AT&T IDT DESCRIPTION CY7C187 IDT7187 64K x 1
ATT7C167 IDT6167 16K x 1 CY7C187A IDT7187 64K x 1
ATT7C168 IDT6168 4K x 4 CY7C164 IDT7188 16K x 4
ATT7C170 IDT61970 4K x 4 OE* CY7C164A IDT7188 | 16K x4
ATT7C171 IDT71681 4K x 4 Sep I/0 CY7B164A IDT71B88 16K x 4
ATT7C172 IDT71682 4K x 4 Sep IO CY7C164 IDT71B88 16K x 4
ATT7C116 IDT6116 2K x 8 CY7C164A IDT71B88 16K x 4
ATT7C187 IDT7187 64K x 1 CY7C166 IDT6198 16K x 4 OE*
ATT7C164 IDT7188 16K x 4 CY7C166A IDT6198 16K x 4 OE*
ATT7C164 IDT71888 16K x 4 CY7B166 IDT61BS8 16K x 4 OFE*
ATT7C166 IDT6198 16K x 4 OE” CY7C166 IDT61B98 16K x 4 OE*
ATT7C166 IDT61B98 16K x 4 OE* CY7C166A IDT61B98 16K x 4 OE*
ATT7C165 IDT7198 16K x 4 OE*/CS2* Cy7ci6t IDT71981 16K x4 Sep /0
ATT7C161 IDT71981 16K x 4 Sep /0 CY7C161A IDT71981 16K x4 Sep /O
ATT7C162 IDT71982 16K x 4 Sep /O CY7C162 IDT71982 16K x 4 Sep /O
ATT7C185 IDT7164 8K x8 CY7C162A IDT71982 16K x4 Sep I/O
ATT7C185 IDT71B64 8K x8 CY7C185 IDT7164 8K x8
ATT7C195 IDT61298SA 64K x 4 OE* CY7C185A IDT7164 8K x 8
ATT7C195 IDT61B298SA 64K x 4 OE* CY7C186 IDT7164 8K x 8
ATT7C199 IDT71256 32K x 8 CY7C186A IDT7164 8K x 8
ATT7C199 IDT71256SA 32K x 8 CY7B185 IDT71B64 8K x 8
ATT7C199 IDT71B256SA 32K x 8 CY7C185 IDT71B64 8K x 8
ATT7C106 IDT71028 256K x 4 OE* CY7C195 IDT61298SA 64K x4 OE*
ATT7C1086 IDT71B028 256K X 4 OE* CY7B195 IDT61B298SA 64K x4 OE*
ATT7C109 IDT71024 128K x 8 CY7C198 IDT71256 32K x 8
ATT7C109 IDT71B024 128K x 8 CY7C199 IDT71256 32K x8
ATT7C180 IDT6178 4K x 4 Cache Tag CY7B198 IDT71256SA 32K x 8
ATT7C174 IDT71B74 8K x 8 Cache Tag CY7B199 IDT71256SA 32K x 8
CYPRESS IDT DESCRIPTION CY7B199 IDT71B256SA 32K x 8
CY7C167 IDT6167 16K x 1 CY7C106 IDT71028 256K x 4 OE*
CY7C167A IDT6167 - 16K x 1 CY7C109 IDT71024 128K x 8
CY7C168 IDT6168 4K x 4 EDI IDT DESCRIPTION
CY7C168A IDT6168 4K x4 EDI8164 IDT7187 64K x 1
CY7C169 IDT6168 4K x 4 EDIB416 IDT7188 16K x4
CY7C169A IDT6168 4K x 4 EDI8417 IDT6198 16K x4 OE*
CY7C170 IDT61970 4K x 4 OE* EDI8808CB IDT7164 8K x 8
CY7C170A IDT61970 4K x 4 OE* EDI8466CA IDT61298SA 64K x4 OE*
cY7C171 - IDT71681 4K x 4 Sep I/O EDI8466CB IDT61298SA 64K x4 OE"
CY7C171A IDT71681 4K x 4 Sep /O EDIB466CB IDT61B298SA 64K x4 OE”
CY7C172 IDT71682 4K x 4 Sep /O EDI8833C IDT71256 32K x8
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EDI IDT DESCRIPTION HITACHI IDT DESCRIPTION
EDI8833LP IDT71256 32K x 8 HM6709A IDT61298SA 64K x 4 OE*
EDI8833P IDT71256 32K x 8 HM6709A IDT61B298SA 64K x 4 OE*
EDI8834C IDT71256 32K x 8 HM6709SH IDT61B298SA 64K x 4 OE*
EDI8834CA IDT71256 32K x 8 HM62832H IDT71256 32K x 8
EDI84256CS IDT71028 256K x 4 OE* HM62832H IDT71256SA 32K x 8
EDI84256LPS [ IDT71028 256K x 4 OE" HM62832UH IDT71256SA 32K x 8
EDI84256PS 1DT71028 256K x 4 OE* HM62832UHL | IDT71256SA 32K x 8
EDI88130C IDT71024 128K x 8 HM678325H IDT71B256SA 32K x 8
EDI88130LP IDT71024 128K x 8 HM62932 IDT71B259 32K x 9
EDI88130P IDT71024 128K x 8 HM624256A IDT71028 256K x 4 OE*
EDI88130CS IDT71024 128K x 8 HM674256UH | IDT71B128 256K x 4 OE* Ctr Pwr/Gnd
EDI88130LPS | IDT71024 128K x 8 HM628127H IDT71024 128K x 8
EDI88130PS IDT71024 128K x 8 HM628127H IDT71B024 128K x 8
FUJITSU IDT DESCRIPTION HM678127UH | IDT71B124 128K x 8 Center Pwr/Gnd
MB81Cé67 IDT6167 16K x 1 INMOS IDT DESCRIPTION
MB81C68A IDT6168 4K x 4 IMS1403 IDT6167 16K x 1
MB81C69A IDT6168 4K x 4 IMS1423 IDT6168 4K x 4
MB81C71 IDT7187 64K x 1 IMS1600 IDT7187 64K x 1
MB81C71A IDT7187 64K x 1 IMS1605 IDT7187 64K x 1
MB81C74 IDT7188 16K x 4 IMS1620 IDT7188 16K x 4
MB81C75 IDT6198 16K x 4 OE* IMS1625 '} IDT7188 16K x 4
MB81C78A IDT7164 8K x 8 IMS1624 IDT6198 16K x 4 OE*
MB82B78 IDT7164 8K x 8 IMS1629 IDT6198 16K x 4 OE*
MB82B78 IDT71B64 8K x 8 IMS1626 IDT71981 16K x 4 Sep I/O
MB82B85 IDT61298SA 64K x 4 OE* 1IMS1627 IDT71982 16K x 4 Sep /0
MB82B85 IDT61B298SA 64K x 4 OE* IMS1630 IDT7164 8K x 8

MB8298 IDT71256 32K x 8 IMS1635 IDT7164 8K x 8

MB8298 IDT71256SA 32K x 8 LOGIC IDT DESCRIPTION
MB82B88 IDT71256SA 32K x 8 L7C167 IDT6167 16K x 1
MB82B89 IDT71B259 32K x 9 L7C168 IDT6168 4K x 4
MB82B005 IDT71028 256K x 4 OE* L7C170 IDT61970 4K x 4 OE*
MB82B008 IDT71024 128K x 8 L7C171 IDT71681 4K x 4 Sep /0
HITACHI IDT DESCRIPTION L7C172 IDT71682 4K x 4 Sep /O
HM6267 IDT6167 16K x 1 L6116 IDT6116 2K x 8

HM6268 IDT6168 4K x 4 L6116L IDT6116 2K x 8

HM6716 IDT6116 2K x 8 L7C187 IDT7187 64K x 1
HM6287 IDT7187 64K x 1 L7C164 IDT7188 16K x 4
HM6287H IDT7187 64K x 1 L7C164 IDT71B88 16K x 4
HM6787 IDT7187 64K x 1 L7C166 IDT6198 16K x 4 OE* -
HM6787H IDT7187 64K x 1~ L7C166 IDT61B98 16K x 4 OE*
HM6288 IDT7188 16K x 4 L7C165 IDT7198 16K x 4 OE*/CS2"
HM6788 IDT7188 16K x 4 L7C161 IDT71981 16K x 4 Sep I/O
HM6788H IDT7188 16K x 4. [L7C162 1DT71982 16K x 4 Sep /O
HM6788HA IDT71B88 16K x 4 L7C185 IDT7164 8K x 8

HM6289 IDT6198 16K x 4 OE* L7CL185 1DT7164 8K x 8

HM6789 IDT6198 16K x 4 OE* L.7C185 IDT71B64 8K x8
HM6789H IDT6198 16K x 4 OE* L7CL185 IDT71B64 8K x 8
HM6789HA IDT61B98 16K x 4 OE* L7C195 IDT61298SA 64K x 4 OE*
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LOGIC IDT DESCRIPTION MITSUBISHI IDT DESCRIPTION
L7C195 IDT61B298SA 64K x 4 OE* M5M5278 IDT71256SA 32K x 8
L7C199 IDT71256 32K x 8 M5M52B78 IDT71B256SA 32K x 8
L7CL199 IDT71256 32K x 8 M5M52B88 IDT71B256SA 32K x 8
L7C199 IDT71256SA 32K x 8 M5M5279 IDT71B259 32K x 9
L7CL199 IDT71256SA 32K x 8 M5M52B79 IDT71B259 32K x 9
L7C199 IDT71B256SA 32K x 8 M5M51004 IDT71028 256K x 4 OE*
L7CL199 IDT71B256SA 32K x 8 MOTOROLA IDT DESCRIPTION
L7C180 IDT6178 4K x 4 Cache Tag MCM6268 IDT6168 4K x 4

L7C174 IDT71B74 8K x 8 Cache Tag MCMe6270 IDT61970 4K x4 OE*
MICRON IDT DESCRIPTION MCMe6287C IDT7187 64K x 1
MT5C1601 IDT6167 16K x 1 MCMe6288 IDT7188 16K x 4
MT5C1604 IDT6168 4K x 4 MCMe6288B IDT7188 16K x 4
MT5C1606 IDT71681 4K x 4 Sep /O MCM6288C IDT7188 16K x.4
MT5C1607 IDT71682 4K x 4 Sep 110 MCM6288 IDT71B88 16K x 4
MT5C1608 IDT6116 2Kx8 MCM6288C IDT71B88 16K x 4
MT5C6401 IDT7187 64K x 1 MCM6290 IDT6198 16K x 4 OE*
MT5C6404 IDT7188 16K x 4 MCMe6290C IDT6198 16K x 4 OE*
MT5C6404 IDT71B88 16K x 4 MCM6290 IDT61B98 16K x 4 OE*
MT5C6405 IDT6198 16K x 4 OFE* MCM6290C IDT61B98 16K x 4 OE*
MT5C6405 IDT61B98 16K x 4 OE* MCM6264C IDT7164 8K x 8
MT5C6406 IDT71981 16K x4 Sep /O MCM6764A IDT71B64 8K x 8
MT5C6407 IDT71982 16K x 4 Sep /O MCM6209 IDT61298SA 64K x 4 OE"
MT5C6408 IDT7164 8K x 8 MCMs&209C IDT61298SA 64K x 4 OE*
MT5C6408 IDT71B64 8K x 8 MCM6709 IDT61B298SA 64K x 4 OE*
MT5C2565 IDT61298SA 64K x 4 OE* MCM&709A IDT61B298SA 64K x 4 OE”
MT5C2565 IDT61B298SA 64K x 4 OE" MCM6206 IDT71256 32K x 8
MT5C2568 IDT71256 32K x 8 MCM6206C IDT71256 32K x 8
MT5C2568 IDT71256SA 32K x 8 MCMé6206 IDT71256SA 32K x 8
MT5C2568 IDT71B256SA 32K x 8 MCM6206C IDT71256SA 32K x 8
MT5C2889 IDT71B259 32K x 9 MCM&6706 IDT71B256SA 32K x 8
MT5C1005 IDT71028 256K x 4 OE* MCM6706A IDT71B256SA 32K x 8
MT5C1008 IDT71024 128K x 8 MCM6205C IDT71B259 32K x 9
MITSUBISHI IDT DESCRIPTION MCM6705A IDT71B259 32K x 9
MEM21C67 IDT6167 16K x 1 MCM6229 IDT71028 256K x 4 OE*
M5M21C68 IDT6168 4K x 4 MCM6229A IDT71028 256K x 4 OE*
M5M5187A IDT7187 64K x 1 MCM6729 | IDT71B128 256K x 4 OE™ Ctr Pwr/Gnd
M5M51878B IDT7187 64K x 1 MCM6226 IDT71024 128K x 8
MS5M5188A IDT7188 16K x 4 MCM6226A IDT71024 128K x 8
M5M5188B IDT7188 16K x 4 MCM6726 IDT71B124 128K x 8 Center Pwr/Gnd
M5M5189A IDT6198 16K x 4 OE* MCM62V06 IDT713256 32K x 8 - 3.3V
M5M51898 IDT6198 16K x 4 OE* NEC IDT DESCRIPTION
M5M5178 IDT7164 8K x 8 uPD4311 IDT6167 16K x 1
M5M5178A IDT7164 8K x 8 uPD4314C IDT6168 4K x 4
M5M5178B IDT7164 8K x 8 uPD4361 IDT7187 64K x 1
M5M52598 IDT61298SA 64K x 4 OE* uPD4362 IDT7188 16K x 4
M5M52598B IDT61B298SA 64K x 4 OE" uPD4362 IDT71B88 16K x 4
M5M5278 IDT71256 32K x 8 uPD4363 IDT6198 16K x 4 OE*
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NEC IDT. DESCRIPTION QUALITY 'IDT DESCRIPTION
uPD4363 IDT61B98 16K x 4 OE" QS83280 IDT71256SA 32K x 8

uPD4368 IDT7164 8K x8 QS83280 IDT71B256SA 32K x 8
uPD43253 IDT61298SA 64K x 4 OE* QS83290 IDT71B259 32K x 9
uPD43253 IDT61B298SA 64K x 4 OE* QS8780 IDT6178 4K x 4 Cache Tag
uPD43258 IDT71256 32K x 8 Q583291 IDT71589 32K x 9 Burst Mode 486 .
uPD43258 IDT71256SA 32K x'8 SAMSUNG IDT DESCRIPTION
uPD43259 IDT71B259 32K x 9. KM6165 IDT7187 64K x 1
uPD431004 IDT71028 256K x 4 OE* KM6465 IDT7188 16K x 4
PARADIGM IDT DESCRIPTION KM6465A IDT7188 16K x 4
PDM41298 IDT61298SA 64K x 4 OE” KM64658 IDT7188 16K x 4
PDM41298 IDT61B298SA 64K x 4 OE* KM64B65 IDT71B88 16K x 4
PDM41256 IDT71256 32K x 8 KM84B65A IDT71B88 16K x 4
PDM41256 IDT71256SA 32K x 8 KM6466 IDT6198 16K x 4 OE*
PDM41256 IDT71B256SA 32K x 8 KM6466A IDT6198 16K x 4 OE*
PDM41259 IDT71B259 32K x 9 KM6466B IDT6198 - 16K x 4 OE*
PDM41028 1DT71028 256K x 4 OE* KM64B66 IDT61B98 16K x 4 OE”
PDM41024 IDT71024 128K x 8 KM64B66A IDT61B98 16K x 4 OE*
PERFORMANCE | IDT DESCRIPTION KM64B67 IDT7198 16K x 4 OE*/CS2*
P4C168 IDT6168 4K x 4 KM6865 IDT7164 8K x 8

P4C170 - IDT61970 4K x 4 OE*. KM68658 IDT7164 8K x 8

P4C1681 IDT71681 4K x 4 Sep /O KM68B65 IDT71B64 8K x 8

P4C1682 IDT71682 4K x4 Sep /O . KM68B65A IDT71B64 8K x8

P4C116 IDT6116 2K x 8 KM64258 IDT61298SA 64K x 4 OE*
P4C187 IDT7187 64K x 1 KM64258B IDT61298SA 64K x 4 OE"
P4C188 IDT7188 16K x 4 KM64B258 IDT61B298SA 64K x 4 OE"
P4C198 IDT6198 16K x 4 OE* KM68257 IDT71256 32K x 8

P4C198A 11DT7198 16K x 4 OE*/CS2* KM682578B IDT71256 32Kx 8

P4C1981 IDT71981 16K x 4 Sep /O KM682578 IDT71256SA 32K x 8

P4C1982 IDT71982 . 16K x 4 Sep. /O KM68B257 IDT71B256SA" | 32K x 8

P4C164. IDT7164 8K x 8 KM69B257 IDT71B259 32K x 9

P4C1298 IDT61298SA '| 64K x 4 OE* KM641001 IDT71028 256K x 4 OE*
P4C1256 IDT71256 32K x 8 KM681001 IDT71024 '128K x 8
P4C1256 IDT71256SA 32K x 8 SGS IDT DESCRIPTION
QUALITY IDT DESCRIPTION MK41H67 IDT6167 16K x 1

QS8768 IDT6168 4K x4 MK41H68 IDT6168 4K x 4

QS8761 - IDT71681.. 4K x 4 Sep /0 . MK41H78 IDT61970 4K x 4 OE*
QS8762 IDT71682 4K x 4 Sep I/O MK41H87 IDT7187 64K x 1

Q58888 IDT7188 16K x 4 MK41H80 IDT6178 4K x 4 Cache Tag
QS8888 IDT71B88 16K x 4 MK41S80 IDT6178 4K x 4 Cache Tag
QS8886 IDT6198 16K x 4 OE* MK48S74 IDT71B74 8K x 8 Cache Tag
QS8886 IDT61B98 16K x 4 OE* SHARP IDT DESCRIPTION
Q58885 IDT7198 .. 16K x 4 OE*/CS2*. LH5267A IDT6198 16K x 4 OE*
Q58881 1DT71981 16K x 4 Sep I/O LH52253 IDT61298SA 64K x 4 OE*
Q58882 IDT71982 16K x 4 Sep l/O LH52258 IDT71256 32K x 8

QS86446 IDT61298SA . 64K x 4 OE” LH52258A IDT71256 32K x 8

QS86446 IDT61B298SA 64K x 4 OE* LH52258B IDT71256 32K x 8

Q583280 IDT71256 32K x 8 LH52258A IDT71256SA 32K x 8
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SHARP IDT DESCRIPTION
LH521002 IDT71028 256K x 4 OE*
LH521007 IDT71024 128K x 8
LH521007 IDT71B024 128K x 8
SONY IDT DESCRIPTION
CXK5164 IDT7187 64K x 1
CXK5464A IDT7188 16K x 4
CXK5466 IDT7188 16K x 4
CXK5465/7 IDT6198 16K x 4 OE*
CXK5863 IDT7164 8Kx 8
CXK5863A IDT7164 8Kx 8
CXK58258 IDT71256 32K x 8
CXK58258B IDT71256 32K x 8
CXK58258A IDT71256SA 32K x 8
CXK59288 IDT71B259 32K x 9
CXK541000 IDT71028 256K x 4 OE*
CXK581020 IDT71024 128K x 8
CXK581120 IDT71B024 128K x 8

TI IDT DESCRIPTION
TM6716 IDT6116 2K x 8

TM6787 IDT7187 64K x 1
TM6788 IDT7188 16K x 4
TM6789 IDT6198 16K x 4 OE*
TOSHIBA IDT DESCRIPTION
TMM2018 IDT6116 2Kx 8

TC5561 IDT7187 64K x 1
TC5562 IDT7187 64K x 1
TC55416 IDT7188 16K x 4
TC55416-H IDT7188 16K x 4
TC55416-H IDT71B88 16K x 4
TC55417 IDT6198 16K x 4 OE*
TC55417-H IDT6198 16K x 4 OE*
TC55B417 IDT61B98 16K x 4 OE*
TC5588 IDT7164 8K x 8
TC55B88 IDT71B64 8K x 8
TC55465 IDT61298SA 64K x 4 OE*
TC55B465 IDT61B298SA 64K x 4 OE”
TC55328 IDT71256 32K x 8
TC55328 IDT71256SA 32K x 8
TC55B328 IDT71256SA 32K x 8
TC55B328 IDT71B256SA 32K x 8
TC55B329 IDT71B259 32K x 9
TC55B4257 IDT71B128 256K x 4 OE™ Ctr Pwr/Gnd
TC55B8128 IDT71B124 128K x 8 Center Pwr/Gnd
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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 and BiCMOS circuits that are, in almost every case, the
fastest available. These advanced products are produced
with IDT's proprietary technology, a twin-well, dry-etched,
stepper-aligned process utilizing progressively smaller
dimensions.

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

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

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

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

IDT is a leading U.S. supplier of high-speed CMOS and
BiCMOS 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 and
BiCMOS solutions for awide range of applications and systems.

Dedicated to maintaining its leadership position as a state-
of-the-art IC manufacturer, IDT will continue to focus on
maintaining its technology edge as well as developing a
broader range of innovative products. New products and
speed enhancements are continuously being added to each
of the existing product families, and additional product families
are beingintroduced. Contactyour IDT field representative or
factory marketing engineer for information onthe most current
product offerings. If you're building state-of-the-artequipment,
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 /O BiCMOS Memories, 32-bit RISC
Microprocessor, RISC Subsystems and high-density
Subsystems Modules product lines complement each other to
provide high-speed CMOS solutions to a wide range of
military applications and systems. Most of these product lines
offer Class B products which are fully compliant to the latest
revision of MIL-STD-883, Paragraph 1.2.1. In addition, IDT
offers Radiation Tolerant (RT), as well as Radiation Enhanced
(RE), products.

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

devices on Standard Military Drawings (SMD). The SMD
program allows standardization of militarized products and
reduction of the proliferation of non-standard source control
drawings. This program will go far toward reducing the need
for each defense cantractor 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 IDT LOGIC IDT “CLP IDT
84036 6116 5962-87630 54FCT244/A 5962-87708 39C10B & C
5962-88740 6116LA 5962-87629 54FCT245/A 5962-88533 49C460A/B/C
84132 6167 5962-86862 54FCT299/A 5962-88613 39C60A
5962-86015 7187 5962-87644 54FCT373/A 5962-88643 49C410 .
5962-86859 6198/7198/7188 5962-87628 54FCT374/A 5962-86873 7216L
5962-86705 6168 5962-87627 54FCT377/A 5962-87686 7217L
5962-85525 7164 5962-87654 S54FCT138/A 5962-88733 7210L
5962-88552 71256L 5962-87655 54FCT240/A 5962-89758 54FCT843A/B/C
5962-88662 712568 5962-87656 54FCT273/A 5962-90669 54FCT193/A
5962-88611 71682L 5962-89533 54FCT861A/B ' 5962-90901 29FCT52A/B/C
5962-88681 712588 5962-89506 54FCT827A/B
5962-88545 71258L 5962-88575 54FCT841A/B
5962-89891 7198 5962-88608 54FCT821A/B
5962-89892 6198 5962-88543 54FCT521/A
5962-89690 6116SA 5962-88640 S54FCT161/A
6962-38294 7164 5962-88639 54FCT573/A
5962-89692 7188 5962-88656 54FCT823A/B
5962-89712 71982 5962-88657 54FCT163/A
5962-88674 54FCT825A/B
SMP IDT 5962-88661 54FCT863A/B
5962-88736 29FCT520A/B
5962-86875 7130/7140 5962-88775 54FCT646/A
5962-87002 7132/7142 5962-89508 54FCT139/A
5962-88610 71338/7143S 5962-89665 54FCT824A/B
5962-88665 7133U7143L 5962-88651 54FCT533/A
5962-88652 54FCT182/A
FIFO IDT 5962-88653 54FCT645A/B
5962-88654 54FCT640A/B
5962-87531 7201LA 5962-88655 54FCT534/A
5962-86846 72404L 5962-89767 54FCT540/A
5962-88669 72038 5962-89766 54FCT541/A
5962-89568 7204L 5962-89733 54FCT191/A
5962-89536 72021 5962-89732 54FCT241/A
5962-89863 72018 5962-89652 54FCT399/A
5962-89523 72403L 5962-89513 54FCTS74/A
5962-89666 7200L 5962-89731 54FCT833A/B
5962-89942 72103L 5962-88675 54FCT845A/B
5962-89943 72104L 5962-89730 54FCT543/A
5962-89567 7203L
5962-90715 72048
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RADIATION HARDENED TECHNOLOGY

IDT manufactures and supplies radiation hardenedproducts  processes. Total Dose radiationtestingis performed in-house
for military/aerospace applications. Utilizing special processing on an ARACOR X-Ray system. External facilities are utilized
and starting materials, IDT'sradiationhardened devicessurvive  for device research on gamma cell, LINAC and other radiation
in hostile radiation environments. In Total Dose, Dose Rate, equipment. IDT has an on-going research and development
and environments where single event upsetis of concern, IDT  program for improving radiation handling capabilities (See
products are designed to continue functioning without loss of  “IDT Radiation Tolerant/Enhanced Products for Radiation
performance. IDT can supply all its products on these Environments” in Section 3) of IDT products/processes.
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IDT LEADING EDGE CMOS TECHNOLOGY

HIGH-PERFORMANCE CMOS

From IDT's beginnings in 1980, it has had a beliefinand a
commitment to CMOS. The company developed a high-
performance version of CMOS that allows the design and
manufacture of leading-edge components. Itincorporates 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 lastdecade has seendevelopment
andproductionof four “generations” of IDT's CMOS technology
with processimprovementswhichhavereduced 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 micronsin 1990.

CMos | CMOS I CMOs il CMOS V CMoOSs VI
A (o]
Calendar Year 1981 1983 1985 1987 1989 1990
Drawn 2.5n 1.7p 1.3p 1.2u 1.0p 0.8
Feature Size
Leff 1.3p 1.8 0.9n 0.8u 0.6p 0.45n
Basic Dual-well, Dry Etch, Shrink, Silicide, BiCMOS || BiCMOS Ili
Proces Wet Etch, Stepper Spacer BPSG,
Enhancements Projection BiCMOS |
Aligned
2514 drw 01
CMOS 1V = CMOS Il - scaled process optimized for high-speed logic.
Figure 1.
Continual advancement of CMOS technology allows IDTto  [= ;
implement progressively higher levels of integration and | ® ‘ !l
achieve increasingly faster speeds maintaining the company’s | ¥ ‘B ‘AR 1y !
established position as the leader in high-speed CMOS ) : 1Y
integrated circuits. In addition, the fundamental process X.-H. i
technology has been extended to add bipolar elements to the i' l
CMOS platform. IDT’s BICMOS process combines the ultra- % ' AARA}
high speeds of bipolar devices with the lower power and cost  § & 0B ‘AR ¢
of CMOS, allowing us to build even faster components than t *® K ‘KR 1 [ ARk
straight CMOS at a slightly higher cost. - o ' ’ .
9 gty hig CEMOSI  CEMOSIl  CEMOSH  CEMOSV
1981 1983 1987 1989

SEM photos {miniaturization} 2514 drw 02

Figure 2. Fifteen-Hundred-Power Magnification Scanning Electron
Microscope (SEM) Photos of the Five Generations of IDT's CMOS
Technology

24



Silicide

Polysilicon

First-Level
Polysilicon
Polycide

Second-Level
Polysilicon

| U
——— ]
L —
/ |
A~ —
—
4
—————n-Substrate ——~
-
I ]
I
L AN

2514 drw 03
Figure 3. IDT CMOS Device Cross Section

ALPHA PARTICLES :

Random alpha particles can cause memory cells to
temporarily lose their contents or suffer a “soft error.” Traveling
with high energy levels, alpha particles penetrate 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
techniquesto protect the cells from this hazardous occurrence.
These techniques include dual-well structures (Figures 3 and
4) and a polymeric compound for die coating. Presently, a
polymericcompoundisusedinmany 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 resultedin virtual
elimination of latchup problems often associated with older
CMOS processes (Figure 5). The use of NPN and N-channel!
I/O devices eliminates hole injection latchup. Double guard
ring structures are utilized on all input and output circuits to
absorb injected electrons. These effectively cut offthe 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
productsinhibit latchup at trigger currents substantially greater
than this.
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Potential
0
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-©
I
|
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. 2514 dw 04
Figure 4. IDT CMOS Built-In High Alpha Particle Immunity
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Figure 5. IDT CMOS Latchup Suppression
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SURFACE MOUNT TECHNOLOGY
AND
IDT’S MODULE PRODUCTS

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

The capital expenditure required to convert to efficient
production using SMT is still too high for the majority of
electronics companies, regardless of the 20-60% increase in
the board densities which SMT can bring. Because of this high
barrier to entry, we will continue to see a large market segment
flarge 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 multi-chip
modules, consisting of SMT assembled SMDs on a through-
holetype substrate. Modules enable companies to enjoy SMT
density advantages and traditional package options without
the expensive startup costs required to do SMT in-house.

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

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

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

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

2) fast speeds compared with NMOS based products,

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

4) low costmanufacturability compared with GaAs-based
products.

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

folio. IDT modules combine the advantages of:
1) the low power characteristics of IDT's CMOS and
BiCMOS products,
2) thedensity advantages of first class SMD components
including those from IDT’s components divisions, and
3) experienceinsystem 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 reguirements.

Thus, IDT is able to offer today's electronic design engi-
neers a unique solution for their “need-more-for-less”
problem.modules. These high speed, high performance

_products offer the density advantages of SMD and SMT, the

added benefit of low power CMOS technology, and through-
hole packaged electronics without the high cost of doing it in-
house.
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STATE-OF-THE-ART FACILITIES AND CAPABILITIES

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

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

Development of assembly materials, processes and
equipmentis accomplishedunder 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 surface-mount technology
patterned after MIL-STD-883.

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

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

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

IDT's second largest facility is locatedin 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 productline. Constructed in 1985, this
facility contains an ultra-modern 25,000-square-foot high-
volume wafer fabrication area measured at Class 2-t0-3 (a
maximum of 2 to 3 particles-per-cubic-foot of 0.2 micron or
larger) cleanroom conditions. Careful designand construction
of this fabrication area created a clean room environment far
beyond the 1985 average for U.S. fab areas. This made
possible the production of large volumes of high-density
submicron geometry, fast static RAMs. Thisfacility also houses
shipping -areas for IDT's leadership family of CMOS and
BiCMOS static RAMs. This site can expand to accommodate
a 250,000-square-foot complex.

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

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

Maintaining the highest standards of quality in the industry
on all products is the basis of Integrated Device Technology's
manufacturing systems and procedures. From inception,
quality and reliability are builtinto all of IDT's products. Quality
is "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 careful inspections. Quality
monitors, or inspections, are performed throughout the
manufacturing flow.

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

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

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

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

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

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 onall IDT products and has supplied Class S products on
several programs.

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

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

IDT QUALITY PHILOSOPHY

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

IDT's ASSURANCE STRATEGY FOR CQl

Measurable standards are essential to the success of CQl.
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

I
FAB

I
PRODUCT FLOW ASSEMBLY
I
TEST
|
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

l
PRODUCTION CONTROL
SERVICE FLOW |
SHIPPING

|
CUSTOMER SUPPORT

Thesesystems and controls concentrate on CQlby focusing
on the following key elements:

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

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

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

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

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

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

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

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

PRODUCT FLOW

Product quality starts here. DT has mechanisms and
procedures in place that monitor and control the quality of our
developmentactivities. 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-housequalification
tests assure the quality and reliability of the product. All
specifications and manufacturing flows are established and
personnel trained before the product is placedinto production.

Manufacturing

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

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

Inventory and Shipping

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

SERVICE FLOW

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

Order Procedures

Checks are made at the order entry stage to ensure the
correct processing of the Customer'sproduct. Afterverification
and data entry the Acknowledgements (sent to Customers)
areagain checked to ensure details are correct. As partof the
CQl process, the results of these verifications are analyzed
using statistical techniques and corrective actions are taken.

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

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

Quotation response and accuracy.

Scheduling response and accuracy.

Response and accuracy of Expedites.

Inventory, management, and effecllveness

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

. onapplicationsinformation, technical services, benchmarking

of hardware solutions, and demonstration of various
Development Workstations. ‘

The key to CQl is the timely resolution of defects and
implementation of the corrective actions. This is no more
importantthan when product failures are found by a customer.
Whenfailures are found atthe customer'sincoming inspection,
in the production line, or the field application, the Division
Quality Assurance groupis the focal point for the investigation
of the cause of failure and implementation of the corrective
action. |DT constantly improves the level of support we give
our customers by monitoring the response time to customers
who have detected a product failure. Providing the customer
with an analysis of the failure, including corrective actions and
the statistical analysis of defects, brings CQlI full circle—full
support of our customers and their designs wnh h|gh-quahty
products.

SUMMARY

In 1930, IDT made the commitment to “Leadership through
Quality, Service, and Performance Products”.

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

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

A COMMITMENT TO QUALITY

Integrated Device Technology's monolithic assembly
products are designed, manufactured and testedin 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 asdefined 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 DT 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 eachwafer fabrication area are subjected
to Scanning Electron Microscope analysis on aperiodic
basis.

2. Die Visual Inspection: Wafers are cut and
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.

1.

12.

Wire Bond Monitor: Productsamples are routinely
subjectedtoa strengthtestperMethod 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 product is marked with product type and lot
code identifiers. MIL-STD-883 compliant Military
Grade products are identified with the required
compliant code letter.

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

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

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

3. DiePushTest: Toensuredieattachintegrity, product
samples are routinely subjected to die push tests,
patterned after MIL-STD-883, Method 2019.

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

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

10.

11.

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

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

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

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

Mark: All productis 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.
Whereindicated, the test methods are patterned after
MIL-STD-883 criteria.
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TABLE 1
This table defines the device class screening procedures for IDT's high reliability products in conformance with MIL-STD-883C.

Monolithic Hermetic Package Final Processing Flow

CLASS-S" CLASS-B cLASS-c ™)
OPERATION TEST METHOD RQMT TEST METHOD RQMT TEST METHOD |RQMT
BURN-IN 1015 Cond. D, 100% | 1015 Cond. D, 100% | Per applicable 100%
240 Hrs @ 125°C or 160 Hrs. @ 125°C min device specification
equivalent or equivalent
POST BURN-IN Per applicable 100% | Per applicable 100% | Perapplicable @ | 100%
ELECTRICAL: device specification device specification device specification
Static (DC), Functional +25, -55 and 125°C +25, -55 and 125°C
and Switching (AC)
Group A ELECTRICAL: Per applicable Sample | Per applicable Sample | Per applicable @ Sample
Static (DC), Functional device specification device specification device specification
and Switching (AC) and 5005 and 5005
MARK/LLEAD IDT Spec 100% | IDT Spec 100% | IDT Spec 100%
STRAIGHTENING '
FINAL ELECTRICAL Per applicable 100% | Per applicable 100% | Per applicable 100%
TEST device specification device specification device specification
+25°C +25°C +25°C
FINAL VISUAL/PACK IDT Spec 100% | IDT Spec 100% | IDT Spec 100%
QUALITY CONFORMANCE 5005 Group B, C, D. Sample | 5005 Group B,C,D. Sample | IDT Spec Sample
INSPECTION .
QUALITY SHIPPING IDT Spec 100% | IDT Spec 100% | IDT Spec 100%
INSPECTION
(Visual/Plant Clearance)
NOTES:

1. Class-C = IDT commercial spec. for hermetic and plastic packages
2. Typical 0°C, 70°C, Extended -55°C +125°C
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RADIATION TOLERANT/ENHANCED/HARDENED PRODUCTS FOR
RADIATION ENVIRONMENTS

INTRODUCTION

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

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

THE RADIATION ENVIRONMENT

There are four different types of radiation environments
that are of concern to builders of military and space systems.
These environments and their effects 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
rayson 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) s 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 for example) are themost susceptible.
These upsets are transient, but can cause system failures
known as “soft errors.”

Neutron Irradiation will cause structural damage to the
silicon lattice whichmay leadto device leakage and, ultimately,
functional failure.

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

DEVICE ENHANCEMENTS

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

Enhancements to IDT's standard process are used to
create radiation enhanced and tolerant processes. Field and
gate oxides are “hardened” to make the device less susceptible
to radiation damage by modifying the process architecture to
allow 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 planqualifies each ‘RE or ‘RT wafer to a Total Dose
level. Only wafers with sampled die that pass Total Dose level
tests are assembled and used for orders (consult factory for
more details on Total Dose sample testing). With regard to
Total Dose testing, clarifications/exceptions to MIL-STD-883,
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Methods 5005 and 1019 are required. Consult factory for

more details.

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

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

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

Tolerant/Enhanced versions of all product types (some speed

grades may not be available as ‘RE).

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

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

CONCLUSION

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

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

materials.

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 imprave component
reliability.

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

CMOS devices stabilize more quickly and at greatly lower

The following figures graphically illustrate the thermal values
of IDT's current package families. Each envelope (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 (8JA) as
measuredin“degree celsiusperwatt”. 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.

8JA = [TJ — TA)/P
Ty =TA + P[BJA] = TA + P[6JC + BCA

temperature than bipolar devices under normal operation.
The accelerated aging of anintegrated circuit canbe expressed
as an exponential function of the junction temperature as:

where
tA=toexp Ea (1 -1
l: k (To TJ>:| gic=Ty-Tc 6cA=Tc—TA
P P
where
8 = Thermal resistance

ta = lifetime at elevated junction (TJ) temperature J = Junction

to = normallifetime at normal junction (To) temperature P = Operational power of device (dissipated)

Ea = activation energy (ev) TA = Ambient temperature in degree celsius

k = Boltzmann’s constant (8.617 x 10-%ev/k) Ty = Temperature of the junction

i.e. the lifetime of a device could be decreased by a factor of Tc = Temperature of case/package
2 for every 10°C increase temperature. 6cA = Case to Ambient, thermal resistance—usually a
measure of the heat dissipation due to natural or

To minimize the deleterious effects associated with this forced convection, radiation and mounting

potential increase, IDT has: technigues.

1. Optimized our proprietary low-power CMOS fabrication 6Jc = Junction to Case, thermal resistance—usually
process to ensure the active junction temperature rise measured with reference to the temperature at a
is minimal. specific point on the package (case) surface.

2. Selected only packaging materials that optimize heat (Dependent on the package material properties
dissipation,whichencourages a coolerrunningdevice. and package geometry.)

3. Physically designed all package components to 6JA = Junction to Ambient, thermal resistance—usually

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., Voi. 4, Test Methods G30-86, G32-86.

measured with respect to the temperature of a
specified volume of still air. {Dependent on 6JC +
6JA which includes the influence of area and
environmental condition.)

4.1



o Normaipgep 950
—— Enhanced PQFP 4g

—s— MQUAD N

Theta JA vs. Airflow

160 Pin Quad Flatpacks

40
35 \

N,

Theta JA (C/W)
n
(6,1

0 200 400 600 800 1000
AIRFLOW (LFM)
Delco Temp 09 Thermal Die (.250"sq.)

Parts mounted to standard 3" sq. test board.

THETA JA vs. AIR FLOW
28/48/56 PIN CERPACKS

80

70 \

60 R
g 50 \\
2 0] == 6PN
[ T ——————— 48PN
F 30 28PIN...

20

10 +—— — —

0 200 400 600 800 1000

AIR VELOCITY (LFM)

THETA JA vs. AIRFLOW

PLASTIC SSOP PACKAGES
125
100
o
§ 751 7
S, 4
s 50
g 7271 48/ 56
SSOPS
25

0
0 200 400 600 800 1000

AIRFLOW (LFM)

THETA JC : 20/24 PIN = 35-40 °C/W
48/56 PIN = 16-20 °C/W

THETA JA vs. AIR FLOW
32 pin J-bend SOIC

55 v

50 \

45
I
2 35 I
TR \sa\
F 30 <

25 ‘\:\

20

0 200 400 600 800 1000
AIR VELOCITY (LFM)
Theta JC was measured to be 17°C/W - Die size (.150"x.250")
THETA JA vs. AIR FLOW
28/68 PIN FLATPACKS

80

0 EETIIERY SERPCAROEe) SYEIRSRPEE SURCRIOOS: SRS S

60
g 60
< 50
< ]
< 40
£ 30 M

s -

i ] —— 28PIN
20 1 B RIN
10 —

0 200 400 600 800 1000
AIR VELOCITY (LFM)
THETA JA VS, AIRFLOW
84 PLCC
50
40
s
< 30
< \n\‘\
g 20 ’
£
10
(¢}
0 200 400 600 800 1000

AIRFLOW (LFM)
Delco Temp09 Thermal Dle (.250"sq.)

4.1




Theta JA vs. Airflow
84 pin PGA - Cavity Down w/CuW heatsink

40
35
g
30 \
g 25 N
[3)
L 20 \]
3 N\
s 15 N
F 1 |
10 S
5
0
0 200 400 600 800 1000
Airflow (Itm)
Measurements were done using Temp09 Delco Thermal Die (.250sq.)
THETA JA vs. AIR FLOW
68 FINE PITCH FLATPACK
80
70
< 60
g%
< 50
<]
= 68 PIN......
~ 30 ] FINE
20 PITCH
10
0 200 400 600 800 1000
AIR VELOCITY (LFM)
Theta JA vs. AIRFLOW
68 pin PGA - Cavity UP
50
45
40 \
S 35
(S
<« 30
2 \
3 25
=
20
TN
15 |
10

0 200 400 600 800 1000
Airflow (Ifm)

Measurements were done using Temp09 Delco Thermal Die (.250sq.)

Theta JA vs. Airflow
Plastic Quad Flatpacks

60 80,144,160,208 leads

(3]
o

B3
o
i

Theta JA (C/W)
w
o

N
o

0
0 200 400 600 800 1000
AIRFLOW (LFM)

THETA JC: 15-25°C/W

THETA JA vs. AIRFLOW
144 pin PGA - Cavity Down w/ CuW heatsink

30

25\

n
o
y/

Theta JA (C'W)
-
33

-
o

[$)]

0
[¢] 200 400 600 800 1000

Alrflow (LFM)
Measurements done with Delco Temp08 Thermal Dle (.250"sq.)

THETA JA vs. AIRFLOW
179 PIN PGA - R4000 PACKAGE
INTEGRAL CuW HEATSINK - NO FIN ATTACHED

20

py
(8]

=)
/

THETA JA (°C/W)

|
I

o

0 200 400 600 800 1000

AIRFLOW (LFM)

Delco Temp09 Thermal Die Array (.500"'sq.)
applled power = 3W

4.1



GD 208 THETA JA VS. AIRFLOW

50

40

30

20

Theta JA (°C/W)

10

0 200 400 600 800 1000

AIRFLOW (LFM)
Delco Temp09 Thermal Dle (.250"'sq.)

THETA JA vs. AIRFLOW
447 PIN PGA - R4000 PACKAGE
INTEGRAL CuW HEATSINK - NO FIN ATTACHED

20

-
(5]
by

-
o

/
/

THETA JA (°C/W)

o

200 400 600 800 1000

AIRFLOW (LFM)

Delco Temp09 Thermal Die Array (.500"sq.)
applied power = 3W

o

Theta JC 22-40 Lead Ceramic Dips

20
18 4
16 1
§14'
12 1
10 1
8_
6 -
4
2 4
0

Theta JC (°C,

0 5 10 15 20 25 30 35 40 45 50
Dle Size (1000's sq. mils)

Theta JA - Still Air 16-20 Lead Ceramic Dips
110
105 |
100 4
95 1
90 1
85 -
80 {
75 1
70 1
65 1
60 1
55 |
50

Theta JA (°C/W)

0 5 10 1520 25 30 35 40 45 50
Dle Size (1000's sq. mils)

Theta JC 16-20 Lead Ceramic Dip

30
25 4

20 1

Theta JC (*C/W)
~
[4,]

0 5 10 15 20 25 30 35 40 45 50
Die Size (1000's sq. mils)

Theta JA - Still Air 22-40 Ceramic Dips
80
75
704
65
60
554
501
45 1
401
35

Theta JA ("C/W)

30 T ————
0 5 10 1520 25 30 35 40 45 50
Dle Size (1000's sq. mlls)

4.1



Theta JA Ceramic Flatpacks/Cerpacks
180
160
1404
1204
1004

80
60
40+
201

Theta JA (°C/W)

0+ T
0O 8 16 24 32 40 48 56 64
Lead Count

Theta JC Ceramic Flatpacks/Cerpacks
18
161

Gy

Theta JC (°C/W)
N
ON A~ OO N D

0 8 16 24 32 40 48 56 64
Lead Count

Thermal Resistance of Ceramic LCC's
100
90 |

801
o .

50
0
01

7!
6
4

Theta JA (CCWATT)
w

= N
o © o

] o
16 24 32 40 48 56 64
LEAD COUNT

Theta JC (°C/W)

Thermal Resistance (°C/W)

Thermal Reslstance (°C/W)

Theta JC Pin Grid Arrays

>~ O
" L 2

N ow
a1

-
L

0 v r T
0 50 100 150 200
Die Size (1000's sq. mils)

PLASTIC DIPS: 16,18 & 20 PINS

100

90 1

80

70 ] ela

60 7]

50 A

40 1

30 ] Sl

20

10

0 e —————r——— -
0 5 10 15 20 25 30 35 40 45 50
Dle Slze (1000's sq. mlls)

PLASTIC SOICS: 24,28 &él;s\,

100 S——

90 1

80 7

70 1 Sja

60

50

40

30 7 Sjec

20

10

0

0 5 10 15 20 25 30 35 40 45 50
Dle Size (1000's sq. mils)

41




Thermal Resistance (°C/W) Thermal Reslstance (°C/W)

Thermal Reslistance (°C/W)

PLASTIC DIPS: 22,24 & 28 PINS

100+
90
80 1
70 ]
60 1
]
40

% ]
20 1

10

e]a

D

0 5 10 15 20 25 30 354045 50

Dle Slze (1000's sq. mlls)

PLASTIC PLCCS: 28 & 32 PINS

1007
90 4
80 7
70 4
60
50
40
30 J
20
10 ]
0]

ela

o

100

0 5 10 15 20 25 30 35 40 45 50

Die Size (1000's sq. mils)

PLASTIC DIPS: 40,48 & 64 PINS

90

0’
70
60
50 4
40 A
30 4
20 A
10 4

Sja

Sjc

0 5770 20 30 4050 80 70 80 90100

Die Slze (1000's sq. mils)

Thermal Reslstance (*C/W)

Thermal Resistance (°C/W)

PLASTIC PLCCS: 44,52,68 & 84 PINS

100

90 -
80 1
70 4
60
50 4
40
30 b
20 j
10 B¢ - 44,52,68,84 pins

1 Oja - 44,52,68 pins

1

Gla -84 pin

0 T
0 10 20 30 40 50 60 70 80 90100

Dle Size (1000's sq. mils)

PLASTIC SOICS: 16 & 20 PINS

100

o
o
|

80

70

60

50

40
0
20
10
0

] Sja

| ISR B S T |

1. 13

Qe

0 5 10 15 20 25 30 35 40 45 50
Die Slze (1000's sq. mils)

4.1



PACKAGE DIAGRAM OUTLINE INDEX
SECTION PAGE

MONOLITHIC PACKAGE DIAGRAM OQUTLINES..........cceeiriinmnnincsscennsensssssseenes 4.3

PKG. DESCRIPTION

P16-1 16-Pin Plastic DIP (300 mil) 10
P18-1 18-Pin Plastic DIP (300 mil) 11
P20-1 20-Pin Plastic DIP {300 mil) 11
pP22-1 22-Pin Plastic DIP (300 mil) 10
P24-1 24-Pin Plastic DIP (300 mil) 11
P24-2 24-Pin Plastic DIP (600 mil) 13
p28-1 28-Pin Plastic DIP (600 mil) 13
P28-2 28-Pin Plastic DIP (300 mil) 10
P28-3 28-Pin Plastic DIP (400 mil) 12
P32-1 32-Pin Plastic DIP (600 mil) 13
P32-2 32-Pin Plastic DIP (300 mil) 10
pP32-3 32-Pin Plastic DIP (400 mil) 12
P40-1 40-Pin Plastic DIP (600 mil) .. w13
P48-1 48-Pin Plastic DIP (800 Mil) ..ottt ettt ettt ettt see sttt e eaasne senne 13

D16-1 16-Pin CERDIP (300 MIl) .c.cuviuieiririecie ettt s s bt st e esene s b seaesber e ees
D18-1 18-Pin CERDIP (300 mil)...
D20-1 20-Pin CERDIP (300 mil)...

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

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

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

D24-3 24-Pin CERDIP (400 mil)...

D28-1 28-Pin CERDIP (600 mil).......

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

D32-1 32-Pin CERDIP (wide body) ..
D40-1 40-PiN CERDIP (BO0 M) .o veeseeareses e eesee s see s eensseesssssssesssesesessessesses e eesmemenanneass e
C20-1 20-Pin Sidebraze DIP (300 mil) ....

C22-1 22-Pin Sidebraze DIP (300 mil) ....

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

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

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

C28-2 28-Pin Sidebraze DIP (400 mil) ....

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

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

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

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

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

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

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

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

S0O16-1 16-Pin Small Outline IC (gull wing) 14
S018-1 18-Pin Small Outline IC (guli wing) 14
S020-1 20-Pin Small Outline IC (J-bend — 300 Mil) ...ccoceeviiinrene i 16
S020-2 20-Pin Small Outline IC (gull wing) ............c... . 14
S024-2 24-Pin Small Qutline IC (gul! wing) ............. .. 14
S024-4 24-Pin Small Outline IC (J-bend — 300 Mil) ..c.covriviiirieriece ettt 16
S024-8 24-Pin Small Qutline IC (J-bend — 300 Mil) eueveererirreiie ettt aer s see s eeas 16
S028-2 28-Pin Small Outline IC (gull wing) .. 15
S028-3 28-Pin Small Outline IC (gull wing) .. 15
S028-5 28-Pin Small Outline IC {J-bend — 300 Mil) ....coceiviiiierieeeirieis e e 16

42 1



SECTION PAGE

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

PKG. DESCRIPTION

S028-6 28-Pin Small Outling IC (J-bend — 400 Mil) ....ccoeriireecrierireir et 17
S032-2 32-Pin Small Outline IC (J-bend — 300 Mil)...c.covoircrerircinieiee et e 16
S032-3 32-Pin Small Outling IC (J-bend — 400 Mil)......cccrirerecrieirrcrre e 17
J18-1 18-Pin Plastic Leaded Chip Carrier (rectangular) .......ccooeeeveeeeeriiececnir e eneeveenes 19
J20-1 20-Pin Plastic Leaded Chip Carrier (square)....... .. 18
J28-1 28-Pin Plastic Leaded Chip Carrier (square).... ... 18
J32-1 32-Pin Plastic Leaded Chip Carrier {rectangular) .........ccoeccrerciniiiicncceseceeercenee e 19
J4441 44-Pin Plastic Leaded Chip Carrier (square) ....... 18
J52-1 52-Pin Plastic Leaded Chip Carrier (square) .... 18
J68-1 68-Pin Plastic Leaded Chip Carrier (square).... .. 18
J84-1 84-Pin Plastic Leaded Chip Carrier {SQUATE) ......cccvvrermrieierereecresriernsesesassesscssensseessenes 18
L20-1 20-Pin Leadless Chip Carrier (rectangular) ..........ccccovriiiemiiini e 8
L20-2 20-Pin Leadless Chip Carrier (SQUAre) ........c.occoireieiiicc it ssss e 7
L22-1 22-Pin Leadless Chip Carrier (rectangular) 8
L24-1 24-Pin Leadless Chip Carrier (rectangular) 8
L28-1 28-Pin Leadless Chip Carrier (square) ............. R 4
L28-2 28-Pin Leadless Chip Carrier (rectangular) 8
1321 32-Pin Leadless Chip Carrier {rectangular) 8
L32-2 32-Pin Leadless Chip Carrier (rectangular) e 9
L44-1 44-Pin Leadless Chip Carrier {square) ............. e 7
L48-1 48-Pin Leadless Chip Carfier (SQUAIE) «.....cveeecveeerierieeeiereseeeresseseesiesesesarasesseessessessessessonanes 7
E16-1 16-Lead CERPACK 6
E20-1 20-Lead CERPACK .... 6
E24-1 24-Lead CERPACK 6
E28-1 28-Lead CERPACK 6
E28-2 28-Lead CERPACK 6
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G dt PACKAGE DIAGRAM OUTLINES

Integrated Device Technology, Inc.

DUAL IN-LINE PACKAGES

o

Q
A f \
SEATING PLANEj—L 1
| L F oo

Pdo s

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
3. THE MINIMUM LIMIT FOR DIMENSION bl MAY BE .023 FOR CORNER LEADS.

|
-
L
1

16—28 LEAD CERDIP (300 MIL)

DWG # D16—1 D18—1 D20-1 D221 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| .021] .015] .021] .015] .021] .015| .021] .015| .021] .015 | .021
b1 .045] .060} .045| .060] .045| .060) .045| .060] .045| .065] .045] .065
C .009] .012}].009 ] .012 ] .009| .012} .009| .012 ] .009| .014] .009 | .014
D .750| .830] .880| .930| .9351.060]1.050{1.08041.240]1.280]1.440|1.485
E .285( .310] .285( .310| .285| .310] .285| .310] .285] .310].285] .310
E1 .2901{ .3204 .290§ .320{ .290{ .320} .300{ .320} .300} .320} .300) .320
e .100 BSC .100 BSC .100 BSC .100 BSC .100 BSC | .100 BSC
L 1251 1751 125 475 125 175 125 | 175 125 | 175 125 175
L1 150| - .50} - | 1850 - | 150| - 1.150) = | .80 -

Q .015] .055] .015| .055]1 .015| .060| .015 | .060])] .015 | .060} .015 | .060
S .020| .080] .020| .080] .020| .080] .020| .080] .030| .080] .030 | .080
St .005 — jJ.005| - l.005] - ].005] - ].005] - |.005] -

X 0* 15° 0 15° 0 15° 0" | 15° 0 15° 0" 15°
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

24—40 LEAD CERDIP (400 & 600 MIL)

DWG # D24—3 D24—2 D28—1 D401
7 OF LDS (N) 24 24 28 20

SYMBOL MIN | MAX | MIN ] MAX | MIN | MAX | MIN | MAX
A 130 | .175 | .090 |.190 | .090 | .200 | .160 ] .220
b 015 | .021 | .014 |.023 | .014 | .023 | .014| .023
b1 .045 |.065 | .045 |.060 | .045 | .065 | .045] .065
Cc 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
e 100 BSC 700 BSC 100 BSC 100 BSC
L 125 |75 | .125 [.200 | .125 | .200 | .125] .200
L1 150 | — | 150 | = [ .150 | = | 450 =
Q .015 |.060 | .015 |.060 | .020 | .060 | .020]| .060
S .030 |.070 | .030 |.080 | .030 | .080 | .030| .080
1 005 | — |.005 | — |.006 | — | .005] =
o 0" | 15 0 |15 0" 15° o | 15

32 LEAD CERDIP (WIDE BODY)

DWG # D32—1
Z 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
S1 005 | —
o 0 15°
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

20—32 LEAD SIDE BRAZE (300 MIL)

f- D

-

I s S s I N o Y s S s 6 St U e |

T[N

| AN N [y S ) NNy S g SEMAND iy S gy S [y ISR g S |

i:?z —-1 f—b1 5—

-
l_L ,
=

A
SEATING PLANE
NOTES:

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

DWGC # 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 | .015 | .008 | .015 | .008 | .015 | .008 | .015 | .008 | .014
D .970 | 1.060 | 1.040 [ 1.120] 1.180 [ 1.230 | 1.380 [ 1.420 | 1.580 [ 1.640
E 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 160 BSC 100 BSC 100 BSC
L 125 [ .200 | .125 [ .200 | .125 [ .200 | .125 | .200 | .100 [ .175
L1 150 — [aso| - [aso| = |50 = | 150 —
Q .015 | .060 | .015 | .060 | .015 | .060 | .015 | .060 | .030 | .060
S .030 | .065 | .030 | .065 | .030 | .065 | .030 | .065 | .030 | .065
S1 005 | - |.005] = Jwoo5] - J.0o5] = J.005] =
S2 005 | - J.005] — Jwoos| — L.oo5| — |.005] —
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

28—48 LEAD SIDE BRAZE (400 MIL)

D

e rerr

N

r

E

48 LEAD

OO T OO OO LT O LT T L1107

il

S —e

et

Q

L
r
Lr—
i

€

NOTES:

ool

I

St

I

{

SEATING PLANE

-

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

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

SYMBOL MIN | MAX | MIN | MAX | MIN | MAX
A .090 | .200 | .090 | .200 | .085 | .190
b .014 | .023 | .014 | .023 | .014 | .023
b1 .045 | .060 | .045 | .060 | .045 | .060
C .008 | .014 | .008 | .014 | .008 | .014
D 1.380 [ 1.4201.580 | 1.640 } 1.690 | 1.730
E .380 | .420 | .380 | .410 | .380 | .410
E1 .390 | .420 | .390 | .420 | .390 | .420
e .100 BSC .100 BSC .070 BSC
L 100 | 175 | 100 ] 475 | 125 [ 175
L1 150 - 150 - .150 -
Q ,030 | .060 | .030 | .060 | .020 | .070
S .030 | .065 ] .030 | .065 | .030 | .065
S1 .005 - .005 - .005 —
S2 .005 — .005 — .005 —

—-ﬂ

OPTION

la— E] —a

4.3



PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

24—68 LEAD SIDE BRAZE (600 MIL)

D

-1

o raMmrrmrarm e earaes

9

| AN Ny NN SN g GNN OO [N Ny SR [ NNy S R SNy N [y BRSO |

S —

|——

e

_ES 2

68 LEAD OPTION

Q | _
1_—L | A
SEATING PLANE
L1 L c
e b‘—“<—' I E1

NOTES:

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

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

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

A .090 | .180 ] .085 | .190 | .100 [ .190 | .085 | .190 | .100 | .190 | .085 | .190
b .015 | .023 ] .015 | .022 ] .015 | .023 | .015 | .023 ] .015 | .023 | .015 | .023
bl .045 | .060 ] .045 | .060 ] .045 | .060 | .045 | .060 ] .045 | .060 ] .045 [ .060
C .008 | .012 ] .008 | .012 | .008 | .014 ) .008 | .012 | .008 | .012 | .008 | .012
D 1.180 [ 1.22011.380 | 1.430]1.580 | 1.640 ] 1.980 | 2.030] 2.370| 2.430] 2.380 | 2.440
E .575 | .610 | .580 | .610 | .580 | .610 | .580 | .610 | .550 | .610 | .580 | .610
E1 .595 | .620 | .595 | .620 | .590 | .620 | .595 | .620 | .595 [ .620 | .580 | .620
e .100 BSC .100 BSC .100 BSC .100 BSC 100 BSC .070 BSC
L A25 | 175 ) 125 | 175 ) 100 ) 175 ) 125 ] 175 ) 125 ) 175 | 125 [ 175
L1 150 — .150 — .150 - 180 — 150 - 150 -
Q .020 | .060 |} .020 } .060 ) .020 } .060 | .020 | .060 } .020 | .060 | .020 | .070
S .030 | .065 ] .030 | .065 | .030 | .065 | .030 | .065 | .030 | .065 | .030 | .065
S1 .005 - .005 — .005 - .005 — .005 - .005 -
S2 .005 — .005 - .005 — .005 — .005 — .005 —
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PACKAGE DIAGRAM OUTLINES

CERPACKS

16—28 LEAD CERPACK

lt———— D

e
INIBIRI

—-I

U

K —e

NOTES:

ot— e

—{ S |

el

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

DWG _# E16—1 E20-1 E24—1 E£28—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
€ .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 j .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

|<—

L2

S

NOTES:

s
/)ngi ___{j B1
_T
Ll-—- —~ A

45°

e

o

3
K

m
N

£3 :

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

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

20—48 LEAD LCC (SQUARE)

DWG # [20-2 281 T44—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 |.065 |.120
Al .054 |.066 | .050 |.088 |.054 |.088 | .045 |.090
Bi .022 |.028 |.022 | .028 | .022 |.028 | .017 |.023
B2 .072 REF 072 REF 072 REF 072 REF
B3 .006 [.022 | .006 |.022 |.006 [.022 |.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 05 - |.015] — [.0158] = |.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
2 077 |.093 |.077 |.093 |.077 |.093 | .077 |.093
3 .003 | .015 | .003 | .015 |.003 |.015 |.003 |.015
ND/NE 5 7 11 12

D3
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS (Continued)

h X34P5|.. _’1 I-—-BZ J X 45._,‘ Al ‘_._
L2
__i_ -
B1 s ) -+ -7
T |
L1
A—l L —T ——I A
NOTES:

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

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

20-32 LEAD LCC (RECTANGULAR)

D |
D1 '
D2 |=—
&
E2
E E1 T — —— — E3
NI
D3

%JLS

wse] !

DWG # L20—1 £22—1 L24-1 L28—2 L32—1
# OF LDS (N) 20 22 24 78 32
SYMBOL MIN_ TMAX T MIN_TMAX | MIN TMAX | MIN_ [ MAX | MIN T MAX
A .060 [.075 [.064 [.100 | .064 [.120 [.060 [.120 [.060 [.120
Al .050 | .065 | .054 [.063 |.054 |.066 |.050 |.088 | .050 |.088
B1 .022 [.028 |.022 [.028 |.022 |.028 |.022 |[.028 ].022 [.028
B2 .072 REF .072 REF .072 REF .072 REF .072 REF
B3 .006 [.022 |.006 ].022 ].006 [.022 | .006 [.022 |.006 |.022
D .284 1206 |.284 [.296 | .202 [.308 |.342 |.358 | .442 [.458
D1 .150 BSC 150 BSC .200 BSC .200 BSC .300 BSC
D2 .075 BSC .075 BSC .100 BSC .100 BSC 150 BSC
D3 — [280] - J280] — [.308 ] — [.358 | — T.458
E .420 |.435 ].480 |.496 |.392 |.408 | .540 |.560 | .540 |.560
E1 .250 BSC .300 BSC .300 BSC .400 BSC .400 BSC
E2 125 BSC .150 BSC .150 BSC .200 BSC .200 BSC
E3 - [.410 — [.480 — [.408 — |.558 — ].558
e .050 BSC .050 BSC .050 BSC .050 BSC .050 BSC
el 015 | = 015 | = 015 T = 015 [ = 015 | —
h .040 REF | .012 RADIUS| .025 REF .040 REF .040 REF
J .020 REF | .012 RADIUS| .015 REF .020 REF .020 REF
L .045 1.055 ].039 ] .051 | .040 [.050 [.045 .055 |.045 [.055
] .045 ].055 |.039 ] .051 | .040 |.050 |.045 |.055 | .045 |.055
L2 .080 [.095 ].083 [.097 | .077 |.093 |.077 [.093 |.077 |.093
L3 .003 | .015 [.003 [.015 ]J.003 | .015 |.003 [.015 |.003 |.015
ND 4 4 5 5 7
NE 6 7 7 9 9
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS (Continued)

A —e l—— D —=q
— _T
E2
E E1 * E3
L i ;
B1 2

2
ord [

32 LD LCC (SMALL OUTLINE — RECTANGULAR)

DWG_7# 32-2
# OF_LDS (V) 32
SYMBOL _ | MIN_| MAX
A 7080 | 100 NOTES:
g} :828 :gzg 1. ALL DIMENSIONS ARE IN INCHES
82 -072 REF 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS
B3 .006 | .022
D 392 | .408
b3 — [.400
E 800 | .840
El ~750 BSC
E2 .375 BSC
E3 — [.820
e .050 BSC
h "008R_REF
L .040 [.060
[2 075 |.095
3 .003 | .015
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES

16—32 LEAD PLASTIC DIP (300 MIL)
f+—————— D]
N

JL.-r\-..-n-..-rL..-n-..—n-..-n-..-n——-*—{‘

D 1 E

l:‘v"“u-"'u-‘"\r‘"u""t_r"‘ﬂ.r"'u—*}_—

! B !

A

i
SEATING PLANE
Al l 2
el s S

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

L

DWG # P16—1 pP22—1 P28—2 P32—2
OF LDS (N) 16 22 28 32
SYMBOLS MIN MAX MIN MAX MIN MAX MIN MAX
A .140 165 .145 .165 145 .180 145 .180
Al .015 .035 .015 .035 .015 .030 .015 .030
b .015 .022 .015 022 .015 .022 .016 .022
b1 .050 .070 .050 .065 .045 .065 .045 .060
C .008 .012 .008 .012 .008 .015 .008 .015
D 745 .760 1.050 1.060 1.345 1.375 1.545 | 1.585
E .300 .325 .300 .320 .300 .325 .300 325
E1 247 .260 .240 270 .270 .295 275 .295
e .090 110 .090 .110 .090 110 .080 110
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
Qi .050 .070 | .055 | .075 .055 | .065 | .055 | .065
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES (Continued)

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

- D]

—ﬂqr"\—‘.ar\n.J'L‘rr\-\.-rL.rn-‘.-fhrn-\_‘_—*—T

D 1 E

“u""u""‘l.l""u"‘ﬂ.l““u""u""u""u"_—J_

1

S f——

{ I $

A
* | 1 SEATING PLANE
| | "W ., c

fdel S/ BURVE

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

DWG_# pP18—1 P20-1 P24—1
OF LDS (N) 18 20 24
SYMBOLS MIN MAX MIN MAX MIN MAX
A 140 169 149 169 149 165
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
€ .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
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES (Continued)

28 & 32 LEAD PLASTIC DIP (400 MIL)

D

N
Y ey Ny Ny e

A ]

D o

o

i

ot

O A A e

—= [=—b1 ‘

PSR

-

NOTES:

s

t A
‘T}—SEATING PLANE

Al

—

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

P28—3 P32—3
b‘o‘?% D'#S Q) 28 32

SYMBOLS MIN | MAX | MIN_| MAX
A — 1210 — 700

Al 015 - | .015 —

b 014 [.072 | .014 [.022

b1 045 | .065 | .045 | .065

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

E 390 | .425 | .390 | .425

E1 .340 | .390 | .340 |.390

e 100 BSC .100 BSC

oA .400_BSC .400 BSC

L 115 [ .160 | 115 [ .160

o o[ 15 0" | .15
S 040 | .070 | .040 | .070
Qi 060 ] .090 | .060 | _.090

|—

4.3
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES (Continued)

24—48 LEAD PLASTIC DIP (600 MIL)

N

D

Ty Ny e o oy oy ey N T ey T

D

7T

R i W W e Y " e v Vo s Vo _—+_.

g— ||

LT

SEATING PLANE

a ra—(C
Al i
I |
_—l e I‘_ ——L‘b - eA |
NOTES:
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. D & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSICNS.
| DWG # P24-2 p28—1 P32—1 P40—1 P48—1
|ﬁ4 OF LEADS (N) 24 28 32 40 48
SYMBOLS MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX
.160 189 .160 185 170 180 160 189 170 .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 .8530 .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
o 0’ 15° o’ 15° 0 15° o} 15° o 15°
S .060 .080 .055 .080 .070 .080 .070 .085 .060 .075
Q1_ .060 .080 .060 .080 065 .075 .060 .080 .060 .080

43
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC

~ s
19A1RARRR o

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
AND TO BE MEASURED FROM THE BOTTOM OF PKG.

4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO

o ONE ANOTHER WITHIN .004” AT THE SEATING PLANE.

PIN 1jeﬁHHHHHH

h x 45'\ H
e N—

A A f {—cil e~
——”‘—_BSEATING PLANE ] * _’M—_

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

DWG # S016—1 S018—1 S020-2 S024—2
4 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
A1 .005 |.0118 | .005 |.0118 | .005 {.0118 | .005 |.0118
B .014 |.020 | .014 |.020 | .014 |.020 | .014 |.020
C .0091 |.0125 | .0091|.0125 |.0091 {0125 |.0091[.0125

D 403 |.413 | 447 |.462 | .497 | .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 0 8’ o | & o g | o | s

S .023 |.035 | .023 |.035 |.023 |.035 | .023|.035
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

iAARARAAA

N

NOT
1.

2.
3.
4

PlN*ﬁeﬁHHHHHHH

‘—‘__D—"'

4

o
—={[~—8

__LA

=y

SEATING PLANE

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

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

hX4‘5-\

H

/s

‘—c
s

Byl

28 LEAD SMALL OUTLING (GULL WING — JEDEC)

DWG # S028-2 S028-3
4 oF Lbs (N)| 28 (.300") | 28 (.3307)
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 o’ 8

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

4.3
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

PIN 1

fa—s

J?II'IELHHDI'][LI'I

N

guouoowi@ouuod

—

—

f—————————— ] ————————————

[~=—B (OPTIONAL)

eungt—

NOTES:

1.

2.

T_’_l SEATING PLANE
.025 MIN

ot e

i

3.

ALL DIMENSIONS ARE IN INCHES,

UNLESS OTHERWISE SPECIFIED.

BSC — BASIC LEAD SPACING BETWEEN
CENTERS.

D1 & E1 DO NOT INCLUDE MOLD FLASH
OR PROTRUSION AND TO BE MEASURED
FROM THE BOTTOM OF THE PKG.
FORMED LEADS SHALL BE PLANAR WITH
RESPECT TO ONE ANOTHER WITHIN .004”
AT THE SEATING PLANE

h X 45°

A
-/

‘—EZ—;—

c

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 | .078 | .095 | .082 | .095
B = = 026 | .032 = = = - 026 | .032
B1 014 | .020 | .015 | .020 | .014 | .019 | .014 | .020 | .016 | .020
C 008 | .013 | .007 | .011 | .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
El 292 | .300 | .295 | .305 | .292 | .299 | .292 | .300 | .295 | .305
E2 262 | .272 | .260 | .280 | .262 | .272 | .262 | .272 | .260 | .275
P .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

43
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

D1

I

imininininisininisinininisiadinEsh

PIN 1

N

E1 E

| S0 N (8 N IV D D Y N [ A N U [ J NS g o |

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

DWG # S026—6 S032—3
# OF LDS (N) 28 32
SYMBOLS MN | MAX | MIN | MAX
A 131 | 145 | 431 | 145
Al 045 | .055 | .045 | .055
AZ 086 | .090 | .086 | .090
B 026 | .032 | .026 | .032
B 015 | .020 | .015 | .020
C 007 | .0125 | .007 | .0125
D1 720 | .730 | .820 | .B30
E 435 | 445 | 435 | .445
El .395 | .405 | .395 | .405
E2 360 .380 | .360 .380
e 050 BSC 050 BSC
h — . — —_
S 032 | .043 | .032 | .043

NOTES:

1.
2.
3.

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

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

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

4.3
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PACKAGE DIAGRAM OUTLINES

PLASTIC LEADED CHIP CARRIERS

20-84 LEAD PLCC (SQUARE)

D le— A
45' x .045 O N &
_\ [ MM MM
CD’ N U
0 0
a i)
E _|, E B E 4 1 D3/E3
0 5 - — —[m D2/E2
i i st |
0 \ n
gLJ LT O T J ____J . -
“L\ o]
e SEATING PLANE
NOTES: HEATSINK OPTIONAL ON J84—1
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS
3. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO ONE
ANOTHER WITHIN .004” AT THE SEATING PLANE.
5. ND & NE REPRESENT NUMBER OF LEADS IN D & £ DIRECTIONS
RESPECTIVELY.
6. DI & E1 SHOULD BE MEASURED FROM THE BOTTOM OF THE PKG.
DWG # J20—1 | J28—1 Ja4—1 J52—1 J68—1 J84—1
# OF LDS 20 78 14 57 68 84
SYMBOL | MIN | MAX| MIN | MAX] MIN | MAX| MIN | MAX| MIN | MAX| MIN | MAX
A .1651.180].165|.180[.165].180].165|.180}.165 |.180}.165 | .180
Al .095].115].0951.115 |.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].0201.040}.020[.040].020].040[ .020 | .040
C1 .008].012].008[.012].008].012].008].012].008]|.012].008 | .012
D .3851.395|.485(.495].685].695|.785(.795].985[.995{1.185[ 1.195
D1 .350].356|.4501.456|.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 .3851.395|.485].495].685].695].785].795|.985[.995[1.185 [ 1.195
E1 .350|.356].450].456}.650|.656].750}.756].950].956[1.150{1.156
e .050 BSC|.050 BSC|.050 BSC|.050 BSC|.050 BSC|.050 BSC
ND /NE 5 7 11 13 17 21

43
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PACKAGE DIAGRAM OUTLINES

PLASTIC LEADED CHIP CARRIERS (Continued)

18—32 LEAD PLCC (RECTANGULAR)

45° X .045

—
ZMm
mW

~

F
HHFHHHHFH

OO OO OO Og

ZPIN 1

_l_

* ) mpugiipmgn;
J D3 (ND)
f—— D1 ——
i D
SEATING PLANE
-
DWG # J18—1 J32—1
# OF LDS 18 32
SYMBOL MIN MAX | MIN MAX
A 120 .140) .120| .140
Al .075 ) .095| .075| .095
B .026 | .032 | .026 | .032
b1 013 .021 ] .013| .021
C .015 | .040| .015| .040
C1 .008) .012] .008| .012
Cc2 - - .005 | .015
D .320 | .335 | .485 | .495
D1 289 | .293 | .449 | .453
D2 .225 | .265 | .390 | .430
D3 150 REF .300 REF
E .520 | .535] .585 | .595
E1 .489 | .493 ] .549 | .553
E2 422 | .465 | .490 | .530
E3 .200 REF .400 REF
e .050 BSC .050 BSC
ND /NE 4 /5 7/9

—-| c1
T
b1
. E2 |
T
J_:
B] __1
c Cof— ﬂ
. Al
— A OPTIONAL FEATURE
ADHESIVE PEDESTAL
(32 LD ONLY)
NOTES:

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

2. BSC — BASIC LEAD SPACING BETWEEN
CENTERS.

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

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

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

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

4.3 19






oS V4
& g

i
e

16K

s g,
| I

|

e, S gy
i [ ™
. L B Qg
i:%wm =







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 10years ago. Today, IDT's 16K family stillincludes 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 Org. Features Process Number | Power Commercial Military
16K 16K x 1 CMOS 6167 SA/LA | 15,20,25,35 20,25,35,45,55,70
4K x 4 CMOS 6168 SA/LA | 12,15,20,25,35 15,20,25,35,45,55,70
4K x 4 OE CMOS 61970 SA/LA | 15,20,25,35 20,25,35,45,55
4K x 4 Sep I/O CMOS 71681 SA/LA | 15,20,25,35,45 20,25,35,45,55,70
4K x 4 Sep /0 CMOS 71682 SA/LA | 15,20,25,35,45 20,25,35,45,55,70
2Kx 8 CMOS 6116 SA/LA | 15,20,25,35,45 222)2‘15.5305,45,55,70,90,
120,
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CMOS STATIC RAM IDT6167SA
16K (16K x 1-BIT) IDT6167LA
Integrated Device Technology, Inc.
FEATURES: Access times as fast as 12ns are available. The circuit also
» High-speed (equal access and cycle time) i offers a reduced power standby mode. When CS goes HIGH,
— Military: 15/20/25/35/45/55/70/85/100ns (max.) the circuit will automatically go to, and remain in, a standby
— Commercial: 12/15/20/25/35ns (max.) mode as long as CS remains HIGH. This capability provides
- Low power consumption significant system-level power and cooling savings. The low-
+ Battery backup operation — 2V data retention voltage power (LA) version also offers a battery backup dataretention
(IDT6167LA only) capability where the circuit typically consumes only 1uW
« Available in 20-pin CERDIP and Plastic DIP, 20-pin operating off a 2V battery.
CERPACK, 20-pin SOIC and 20-pin leadless chip carrier Allinputs and the output of the IDT6167 are TTL-compat-
« Produced with advanced CMOS high-performance ible and operate from a single 5V supply, thus simplifying
technology : system designs.
+ CMOS process virtually eliminates alpha particle soft- The IDT6167 is packaged in a space-saving 20-pin, 300 mil
error rates Plastic DIP or CERDIP, Plastic 20-pin SOIC or SOJ, 20-pin
+ Separate data input and output CERPACK and 20-pin leadless chip carrier, providing high
« Military product compliant to MIL-STD-883, Class B board-level packing densities.
Military grade product is manufactured in compliance with
DESCRIPTION: the latest revision of MIL-STD-883, Class B, making it ideaily

organized as 16K x 1. The part is fabricated using IDT's high-  Mighest level of performance and reliability.
performance, high reliability CMOS technology.

FUNCTIONAL BLOCK DIAGRAM

poo—L>—

The IDT6167 is a 16,384-bit high-speed static RAM suited to military temperature applications demandmg the
o

[ ¢ ¢—— VcC
e GND
' 16,384-BIT
° edooe | o MEMORY ARRAY
[ ]

ws o>

Din /O CONTROL Dout
CS —
CONTROL
LOGIC
WE 2981 drw 01
The IDT logo is a regi: d of | d Device Techi gy, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1992

©1992 Integrated Device Technology, Inc. 5.1 DSC-1007/3
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IDT6167SA/LA
CMOS STATIC RAM 16K (16K x 1-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS TRUTH TABLE ("
\_ Mode CS | WE Output Power
Ao [ 1 20 ;] Vee -
Standby H X High-Z Standby
A2 19 [] A18 . -
Read L H DATAouT Active
A2[]3 P20-1, 18 [] A2 i N - — =
As [ 4 D20-1, 17 [ Aus rite ' igh-. ctive
S020-2 NOTE: } 2981 161 02
A5 v 16 :] A1o 1. H=VH, L=V X = Don't Care.
As[]s6 E2§'1' 15 [] Ao
A 7 14 As
s L $020-1 -]
Doutr ['s 13 [ A7
WE INDEX %}
WE 9 12 DiN - o
4 - O 22 Sz
GND [ 10 11 cs \7 T T N\
2981 drw 02 2 L| 20 19
1 -
' DIP/SOIC/CERPACK/SOJ Az []s o L] Aw
TOP VIEW As [ 7 [1 An
PIN NAMES As []s L20-1 15 [___# Ato
Ao-A13 Address Inputs As [Js 15 [ Ao
Cs Chip Select As 17 L] A
WE Write Enable Dour [[]s 1w [] A7
9 10 11 12
Vee Power L Nenleelea B s J/
il 1l Ll 1 .
DiN DATAIN w A [ =z
E 218 &
Dout DATAout O 2081 drw 03
GND Ground _Lcc
TOP VIEW .
2981 tbl 01
RECOMMENDED DC OPERATING
CONDITIONS ;
Symbol Parameter Min. | Typ. | Max.|Unit] ABSOLUTE MAXIMUM RATINGS("
Vee Supply Voltage 4.5 5.0 55 | V Symbol Rating Com’l. Mil. Unit
GND Supply Voltage 0 0 0 \ VTERM | Terminal Voltage | -0.5t0 +7.0] -0.5t0 +7.0| V
- — with Respect
VIH Input High Voltage 2‘2(1) 60 | V 1o GND
Vie Input Low Voltage 05 — 08 v TA Operating Oto+70 { -55t0+125| °C
NOTE: 2981 1ol 05 Temperature
1. ViL (min.) = —3.0V for pulse width less than 20ns, once per cycle.
TBIAS Temperature -5510 +125| -65t0 +135|] °C
RECOMMENDED OPERATING Under Bias
TEMPERATURE AND SUPPLY VOLTAGE Tstc | Storage -5510 +125| —651t0 +150| °C
Grade Temperature GND Vce Temperature
Military —55°C to +125°C ov 5V £ 10% PT Power Dissipation| ~ 1.0 1.0 W
Commercial 0°C to +70°C oV 5V £10% lour | DG Output . 50 mA
Current
2981 tbl 06
NOTE: ’ 298116103
CAPACITANCE (Ta = +25°C, f = 1.0MHz) 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
) " u RATINGS may cause permanent damage to the device. Thisis a stress
Symbol Parameter Conditions | Max.| Unit rating only and functional operation of the device at these or any other
CIN Input Capacitance VIN = OV 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 tor extended periods may atfect reliability.
NOTE: 2981 tol 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%, VLe = 0.2V, VHC = Vec - 0.2V)

6167SA12 6167SA/LA15 | 6167SA/LA20 | 6167SA/LA25
Symbol Parameter Power | Com’l.| Mil. |Com’l.| Mil. |Com’l.|] Mil. [Com’l.] Mil. | Unit
Icen Operating Power Supply Current SA 90 —_ 90 920 90 90 90 90 mA
CS < Vi, Outputs Open,
vee = Max, £ =08 LA — | — | 55 | 60 | 55 | 60 | 55 | 60
lcce Dynamic Operating Current SA 140 — 120 130 100 110 | 100 100 | mA
CS < Vi, Outputs Open,
Ve = Max,, f = fuax® LA — | — | 100 | 110} 80 | 8 | 70 | 75
IsB Standby Power Supply Current SA 50 —_— 50 50 35 35 35 35 mA
(TTL Level)
CS 2 ViH, Outputs OPen, LA — — 35 35 30 30 25 25
Vce = Max., f = fmax\®
IsB1 Full Standby Power Supply Current SA 10 — 5 10 5 10 5 10 mA
(CMOS Level)
CS 2 VHc, Vee = Max. LA —_ _ 0.9 2 0.05 2 005 09
VINZ VHC or VIN < Vic, f =00

DC ELECTRICAL CHARACTERISTICS(" (CONTINUED)
(Vce = 5.0V £10%, VLc = 0.2V, VHC = Vcc — 0.2V)

6167SA/LA35 |6167SA/LA45((6167SA/LAS51 |6167SA/LA70?
Symbol Parameter Power [ Com’l. | Mil. [Com’l} Mil. |Com’l.| Mil. |[Com’l.f Mil. | Unit
lcct | Operating Power Supply Current SA 90 90 — 90 — 90 — 90 mA
CS < VL, Outputs Open,
Vce = Max., f=0® LA 55 60 — | e0 | — 60 | — 60
Icc2 | Dynamic Operating Current SA 100 100 — 100 - 100 — 100 | mA
CS < Vi, Outputs Open,
Vce = Max., f = fmax® LA 65 70 — 65 — | e0 | — 60
Is8 Standby Power Supply Current SA 35 35 — 35 —_ 35 — 35 mA
(TTL Levsl)
CS > ViH, Outputs Open, LA 20 20 —_ 20 s 20 —_ 15
Voe = Max,, f = fmax®
IsB1 Full Standby Power Supply Current SA 5 10 — 10 — 10 — 10 mA
(CMOS Level)
CS 2 VHe, Vee = Max. LA 005 | 09 — 0.9 — 0.9 — 0.9
VIN 2 VHC or VIN S Vg, f = 0%
NOTES 2980 tbl 07

. All values are maximum guaranteed values.
2 —55°C to +125°C temperature range only. Also available; 85ns and 100ns Military devices.
3. fmMax= 1/trc, only address inputs cycling at fMax. 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
Vee = 5.0V £10%

v IDT6167SA IDT6167LA
Symbol Parameter Test Condition : Min. Max. Min. Max. Unit .
L] Input Leakage Current | Vcc = Max., MIL — 10 — 5. HA
’ " ViN=GND to Vcc coM'L — 5 — 2
liLo| Output Leakage Current | VcG = Max., CS= Vi, MiL — 10 — 5 pA
‘ VouT = GND to Vce COM'L — 5 — 2
VoL Output Low Voltage loL = 8mA, Vce = Min. —_ 0.4 —_ 0.4 \)
VoH Output High Voltage loL = -4mA, Vce = Min. 24 — 24 -
DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
(L Version Only) VLc = 0.2V, VHC = Vcc - 0.2V
Typ. M Max.
Vece @ Vec @
Symbol Parameter Test Condition Min. 2.0v 3.0v 2.0V 3.0V Unit
VDR Vcc for Data Retention — 20 L— — — — Vv
Iccor Data Retention Current MIL. — 0.5 1.0 200 300 HA
COM'L. — 0.5 1.0 20 30
tCOR Chip Deselect to Data CS2>VHe 0 — — — — ns
Retention Time VIN 2 VHcor £ Vic
tr® Operation Recovery Time trcl® —_ — _— — ns
@ Input Leakage Current ‘ — — - 2 2 pA
NOTES: ’ 2981 tb109
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
: : C : DATA ’
- [¢—  RETENTION ——¥
- . MODE
Vee 4.5V X- / 45V
' \ VDR 22V 7
tcoR |« > < > A '
[VlH \ VoR J ViH 3‘\\\\\\ ; \\

=111

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

Input Timing Reference Levels

Output Reference Levels

2981 drw 05

Figure 1. AC Test Load

AC Test Load See Figures 1 and 2
2979 tbl 09
5V
480Q
DATAouTt
255Q 30pF*

*Includes scope and jig.

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

5V
480Q
DATAout
2550 5pF*
2981 drw 06

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

6167SA15 | 6167SA20/25 | 6167SA35/45( |6167SA55(/70@
6167SA12" |  6167LA15 | 6167LA20/25 | 6167LA3545( |6167LAS5P/70
Symbol Parameter Min. | Max. | Min. l Max. | Min. | Max. | Min. | Max. I Min. I Max. | Unit
Read Cycle
tRC Read Cycle Time 12 —_ 15 —_ 20/25 — |35/45] — 55/70 — ns
tAA Address Access Time — | 12 — 15 — |20/25| — |35/45| ~ | 55/70| ns
tACs Chip Select Access Time — 12 — 15 — |20/25| — |35/45) — | 55/70| ns
toz Chip Deselect to Output in Low-Z®) 3| — 3 — | s — |55 — | 5] — | ns
tcHz Chip Select to Output in High-Z® — | s — | 10 — [10n0| — [1530] — | 40140 ns
toH Output Hold from Address Change 3 — 3 — 5/5 | — 5/5 — 5/5 — ns
tPu Chip Select to Power-Up Time® 0 e 0 — 00 | — 0/0 —_ 0/0 — ns
tPD Chip Deselect to Power-Down Time® — |12 =115 — 2025 — |3545| — | 55/70| ns
Write Cycle
twe Wirite Cycle Time 121 — 15 — | 20/20 — |30/45| — | 55/70( — ns
tcw Chip Select to End-of-Write 121 — 15 — | 15/20| — |30/40| — | 45/55( — ns
tAw Address Valid to End-of-Write 12 e 15 — 15/20| — |[30/40| — | 45/55| — ns
tAs Address Set-up Time 0 — 0 — 00 | — 0/0 — 0/0 — ns
twp Write Pulse Width 12 — 13 — | 15/20| — {30/30| — |3540| — ns
twR Write Recovery Time 0 — 0 —_ 00 | — 0/0 — 0/0 — ns
tow Data Valid to End-of-Write 10 — 10 — 12/16| — [17/20] — |256/30| — ns
tDH Data Hold Time 0 — o — 00 | — 0/0 — 0/0 — ns
twHz Write Enable to Output in High-Z® — 1 6 — 7 — | &8 | — |1530| — | 40/40]| ns
tow Output Active from End-of-Writet® o | — 0 — oo | — oo — | oo | — | ns
NOTES: 2981 tol 11
1. 0° to +70°C temperature range only.
2. -55°C to +125°C temperature range only. Also available: 85ns and 100ns Military devices.
3. This parameter is guaranteed with AC Load (Figure 2) by device characterization, but is not production tested.
5.1 5




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 ){

l—————— tan
>y toH J

<

DATAout PREVIOUS DATAgut VALID DATAout VALID

2981 drw 07

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

tre

s S( Jl

tacs N tchz

(4)

HIGH IMPEDANCE
DATAouT DATAouT VAL

R ) HIGH

IMPEDANCE
le— tPU
le—1tPD —»
lcc -

o Y | L
|SB ’ ) \_—

2981 drw 08

NOTES:

1. WEis HIGH for read cycle, WE = ViH

2. Device is continuously selected, CS < VIL .

3. Address valid prior to or coincedent with CS transition low.
4. Transition is measured +200mV from steady state.
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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 >( >/L
taw
s T\ 1/
@) —  to® e
le—— tAS twp tWR )
e twiz® —) tow™
ow
DATAour _< PREVIOUS DATAcur VALID® Al =
tow toH
DATA N DATAIN VALID
2981 drw 09

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

ADDRESS )( )(

twe

< taw
/

cs J_

le— 1As I tow twr L]
= W 111111111/

tow toH
DATAIN DATAIN VALID )
2981 dw 10

NOTES:
1. WE or CS must be inactive during all address transitions.

oOMEWN

. 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.

. It 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.

. During this period, the I/0 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 X XXX XX X
Device Power  Speed Package Process/
Type Temperature
Range

I

Blank

@

Commercial (0°C to +70°C)

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

300MIL Plastic DIP (P20-1)

300MIL CERDIP (D20-1)

300MIL Leadless Chip Carrier (L20-1)
300MIL Small Outline IC (S020-1)
300MIL CERPACK (E20-1)

300MIL SOJ (S024-4)

Commercial Only
Com'l and Mil.
Com'l and Mil.
Com'l and Mil.
Com'i and Mil.
Military Only
Military Only
Military Only
Military Only
Military Only

Speed in Nanoseconds

Standard Power

Low Power 2681 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: 12/15/20/25/35/45/55/70/85/100ns (max.)

— Commercial: 10/12/15/20/25/35ns (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 SOJ, 20-pin CERPACK and 20-pin leadless
chip carrier

Produced with advanced CMOS high-performance technol-
ogy

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. Itis 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 10ns 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-leve! power and cooling savings. The low-
power (LA) version also offers a battery backup data retention
capability where the circuit typically consumes only 1pW
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, 20-pin SOJ, 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

Ao ——[ﬁ ~—
| Vce
. «——  GND
L]
. ADDRESS
16,384-BIT
. DECODER MEMORY ARRAY
L]
At ——D—
D c—
c o o ° t
/00 -j— /O CONTROL
Vo ? INPUT 1
- DATA <}
Vo2 j— CONTROL T
| 1
103 I F— [
<

i

2955 drw 01

WE—m—dJ

The IDTlogo is a of I d Device Techi

y, Inc.

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AUGUST 1992

©1992 Integrated Device Technology, Inc.
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IDT6168SA/LA
CMOS STATIC RAM 16K (4K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
Ao |j 1 ~ 20 [ Vee
A1 2 19 ] At
Az 3 P20-1, 18 [ Ao
D20-1,
AsDle sopes TH A
As []s E20-1 18 [] As
As [ s & S020-1, 45 1103
As O 7 14 [ V02
A e 13 [ 104
Cs 9 12 ] V0o
GND 10 1 [ WE
2955 drw 02
DIP/SOIC/SOJ/CERPACK
TOP VIEW
Q -~
INDEX £ 2 2%
I_ll —_t
2 L1 20 19
A2 [J3 1 18 [] Ao
Az [Ja 17 E# Ag
As [1s 16 L1 As
L20-1 n
As E]a s L] 103
As [J7 14 [] V02
A7 [Js 13 L] 104
9 10 11 12
N\ | o O O A e | J/
5 O |LU > 2955 drw 03
O = Q
10} = =
LCC
TOP VIEW

PIN DESCRIPTIONS

TRUTH TABLE®

Mode CS WE Output Power
Standby H X . High-Z Standby
Read L H Dourt Active
Write L L DIN Active

OTE: 2955 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 0to +70 -55t0 +125 | °C
Temperature
TBIAS Temperature |-55t0+125|] —65t0+135 | °C
Under Bias }
TsTG Storage —551t0+125| —65t0 +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Output 50 50 mA
Current’
NOTE: 2955bl 03

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

RECOMMENDED DC OPERATING

Name Description CONDITIONS
AO0-A11 Address Inputs
TS Chip Select Symbol Parameter Min. | Typ.| Max. | Unit
WE Wiite Enable Vee Supply Voltage 4.5 5.0 55 \'J
7003 Data neuvOumm GND Supply Voltage 0 0 0 \
- Ze gl Vin Input HIGH Voltage | 2.2 | — | 60 | V
Voo Power ViL Input LOW Voltage | -0.50] — 0.8 \'
GND Ground NOTE: : 2055 1ol 05
285101 gy (min.) = =3.0V for pulse width less than 20ns, once per cycle.
CAPACITANCE (Ta = +25°C, F = 1.0MHz2)
' (m ———————— RECOMMENDED OPERATING
Symbol | Parameter® onditions } Mex. | U | TEMPERATURE AND SUPPLY VOLTAGE
CIN Input Capacitance VIN = 0V 7 pF
CouT | Output Capacitance Vout=0V | 7 [ pF Grade Temperature GND |. Ve
NOTE: 2955 101 04 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. 2955 (bl 06
52 2



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

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

6168SA10 6168SA124 | 6168SA15(4) 6168SA20
6168LA20
Symbol Parameter Power | Com’l. | Mil. |Com’l| Mil. |Com’l.| Mil. |Com’l| Mil. | Unit
lcet Operating Power Supply Current SA 120 - 110 | 120 110 | 120 90 100 | mA
CS < ViL, Outputs Open,
Vce = Max., f = 0 LA —_ — — — 70 80
lcca Dynamic Operating Current SA 165 | 175 145 | 165 120 120 [ mA
CS < V1L, Outputs Open,
Vce = Max., f = tmax® LA —_ — — —_ 100 110
IsB Standby Power Supply Current SA 65 65 55 60 45 45 mA
(TTL Level)
TS > VIH, Vee = Max., LA —_ — —_ — 30 35
Outputs Open, f = fMAX®)
1sB1 Full Standby Power Supply Current SA 20 20 20 | 20 20 20 | mA
{CMOS Level) i
CS > VHc, Vee = Max., LA — —_ — — 0.5 5
VIN2 VHC or VINS VLG, f = 0P

DC ELECTRICAL CHARACTERISTICS (CONTINUED)("
(Vce = 5.0V £10%, VLc = 0.2V, VHe = Vce - 0.2V)

6168SA25 6168SA35 6168SA45/55| 6168SA702
6168LA25 6168LA35 6168LA45/55 | 6168LA70(
Symbol Parameter Power | Com’l.| - Mil. [Com’l.| Mil. | Com’l.|{ Mil. [Com’l[ Mil. | Unit
Icc Operating Power Supply Current SA 90 100 (. 90 100 — 100 — 100 mA
CS < Vi, Outputs Open,
vee = Max., f = 0@ LA 70 80 70 80 — 80 — 80
lccz Dynamic Operating Current SA 110 120 | 100 110 — 110 e 110 mA
CS < Vi, Outputs Open,
Vee = 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 2 VH, Vce = Max,, LA 25 30 20 25 — | 2520 — |. 20
Outputs Open, f = fMAX®)
IsB1 Full Standby Power Supply Current SA 3 10 3 10 — 10 — 10 mA
(CMOS Level)
CS = VHe, Ve = Max., LA 0.5 03 | 05 0.3 — 0.3 — 03
VIN2 VHcorVINS Vic, f = 08) :
NOTES: 2955 thl 07

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 fuax. f = 0 means no address inputs are changing.
4. Military values are preliminary only.
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IDT6168SA/LA

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

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS Vcc=5.0V£10%

IDT6168SA IDT6168LA
Symbol Parameter Test Condition Min Max. Min Max. Unit
iLi] Input Leakage Current | Vcc = Max., MIL —_ 10 — 5 pA
VIN = GND to Vcc COM'L — 2 — 2
flLo| Output Leakage Curren1 Vee = Max., CS = ViH, MIL — 10 — 5 HA
Vout = GND to Vce COM'L — 2 — 2
VoL Output LOW Voltage loL = 10mA, Vce = Min. — 0.5 — 0.5 A
loL = 8mA, Vce = Min. —_ 0.4 — 04
VoH Output HIGH Voltage loL = —4mA, Vcc = Min. 2.4 — 2.4 - \'
2955 tbl 08
DATA RETENTION CHARACTERISTICS (LA Version Only)
Vie = 0.2V, VHC = Vee - 0.2V
IDT6168LA
Symbol Parameter Test Condition Min Typ.() Max. Unit
VDR Vcce for Data Retention 2.0 — — \i
lccor Data Retention Current MIL. — 0.5 100@ HA
CS=VHe — 1.0 1500
VIN 2 VHC COM'L. — 0.5@ 20@ nA
orsVic — 1.00) 300
tcoR®) Chip Deselect to Data 0 — — ns
Retention Time
tRE) Operation Recovery Time tRc@ — — ns
NOTES: 2955 tb! 09
1. Ta=+25°C.
2. atVec =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 —_—
v \| MODE /
cc
4.5V N 7 4.5V
tcorR [« VoRz2V «— tR
—////////év - A l\\\\\\\\
CS 7 IH Vor ‘H ‘
2955 drw 04
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fail Times 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1 and 2
2955 tbl 10
5.2 4



IDT6168SA/LA

CMOS STATIC RAM 16K (4K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
5V 5V
480Q 480Q
DATAouT DATAout
2550 —— 30pF 2550 L 5pr
p
J
7 2955 drw 05 /77 2ssdamos
Figure 1. AC Test Load Figure 2. AC Test Load

(for tchz, tcLz, twhz and tow)
*Includes scope and jig capacitances

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

6168SA10() | 6168SA12 6168SA15 [6168SA20/25
6168LA20/25
Symbol Parameter Min. l Max. Min.l Max. Min.I Max.| Min.| Max.| Unit
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
toLz Chip Select to Output in Low-Z® 3 — 3 — 5 — ns
tcHZ Chip Deselect to Output in High-Z2® — 7 — 8 — 10 ns
toH Output Hold from Address Change 3 — 3 — 3 — ns
tPu Chip Select to Power-Up Time® 0 — 0 — 0 — ns
tPD Chip Deselect to Power-Down Time®) — 12 —_ 15 — | 20/25| ns
2955 drw 11
AC ELECTRICAL CHARACTERISTICS (CONTINUED) (vcc = 5.0V + 10%, All Temperature Ranges)
6168SA35 6168SA45(@ 6168SA55@ 6168SA701?
6168LA35 6168LA45? 6168LA55@ | 6168LA70W
Symbol Parameter Min. | Max. [ Min. | Max.| Min. | Max. | Min. | 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
tCcHz 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® 0 — 0 — 0 — 0 — ns
tPD Chip Deselect to Power-Down Time®) — 35 — 40 — 50 — 60 ns
NOTES: 2955 tbl 12

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 AC Test load (Figure 2) by device characterization, but is not production tested.




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

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

- tre ]

ADDRESS )(

1AA ]
toH >

DATAouT PREVIOUS DATA VALID DATA VALID

2955 drw 07

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

<« tre © »

s\ | /

< 1 N|
< ACS »> etz @
——tz@
DATAoUT DATA VALID
HIGH IMPEDANCE
le— tPU —p] ®)
[‘— tep
|
Vec SUPPLY °° /
CURRENT 7
Iss

2955 drw 08

NOTES:

. WEis HIGH for read cycle.

CSis LOW for read cycle.

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

pPOWRN~

5.2 6



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)

6168SA20/25
6168SA10(" | 6168SA12 | 6168SA15 | 6168LA20/25
Symbol | Parameter Min. Max. | Min. | Max. | Min. | Max. | Min.| Max. | Unit
Write Cycle
twe Write Cycle Time 10 — 12 — 15 — 20 — ns
tcw Chip Select to End-of-Write 10 : 12 — 15 — 20 — ns
taw Address Vaiid to End-of-Write 10 12 —_ 15 — 20 — ns
tas Address Set-up Time 0 0 -— 0 — 0 — ns
twp Write Pulse Width 12 — 15 — 20 — ns
twR Write Recovery Time 0 — 0 — 0 — ns
tow Data Valid to End-of-Write 8 — 9 — 10 — ns
1DH Data Hold Time 0 — 0 — 0 — ns
tWHZ Write Enable to Output in High-Z® — 5 — 6 — 7 ns
tow Output Active from End-of-Write® 0 — o — 4] —_ 0 — ns
2955tbl 13
AC ELECTRICAL CHARACTERISTICS (CONTINUED) (vcc = 5.0V +10%, All Temperature Ranges)
6168SA35 | 6168SA45(?)| 6168SA55(? | 6168SA70)
6168LA35 | 6168LA45| 6168LAS55 | 6168LA70%?
Symbol Parameter Min. ' Max. | Min. | Max.| Min. I Max. | Min. I Max. | Unit
Write Cycle
twe Write Cycle Time 30 — 40 — 50 — 60 — ns
1cwW 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 e 0 — 0 — 0 — ns
tow DataValid to End-of-Write 15 — 20 s 20 —_ 25 — ns
tDH Data Hold Time 0 — 3 — 3 — 3 — ns
tWHz Wirite Enable to Output in High-Z® — 13 — 20 — 25 — 30 ns
tow Output Active from End-of-Write® 0 — 0 — 0 — 1] — ns
NOTES: 2955 tbi 14
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.
5.2 7




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

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

¢ twc \
ADDRESS )( )(
< taw >
Ccs m
le— t s —p}e twp pe— twr®—pl
WE A
twhz® ——» ®
e——— tow © ——]  THtoHz

DATA out ———(;REVIOUS DATA vaLID? : v AJS“‘)

tow | toH
DATAIN DATA VALID
2955 drw 09
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)" % 5)
< twe >
| /
ADDRESS
A A
i < : taw . >
— ~
Cs -
_/
le— tas i< tow »le 1WH(3)-.
= NN\ Vg
l¢— tDW —— plg—— 1DH ———p
DATAIN DATA VALID )
2955 drw 10
NOTES:

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

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

3. twa 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. Ifthe 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.

5.2 8



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

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 6168 XX XXX XX

X

Device Power

Type

Speed  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

300mi! Plastic DIP (P20-1)

300mil Ceramic DIP (D20-1)

Leadless Chip Carrier (L20-1)

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

300mil Small Outline IC, J-Bend (SO20-1)

Commercial Only )

Military Only > Speed in Nanoseconds
Military Only
Military Only
Military Only
Military Only

Standard Power
Low Power
2955 drw 11
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g N CMOS STATIC RAM IDT61970S
il ot WITH OUTPUT ENABLE IDT61970L
16K (4K x 4-BIT)
Integrated Device Technology, Inc.

FEATURES:

High Speed (equal Access and Cycle Times)

— Military: 12/15/20/25/35/45/55

— Commercial: 10/12/15/20/25/35/45

Fast Output Enable

Low power consumption

Battery backup operation—2V data retention (IDT61970L
only)

Available in 22-pin ceramic or plastic DIP and 24-pin SOJ
Produced with advanced CMOS high-performance technol-
ogy

Separate Output Enable control

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

.

.

.

DESCRIPTION:

The IDT61970 is a 16,384-bit high-speed static RAM
organized as 4096 x 4 bits. It is fabricated using IDT’s high-
performance, high-reliability CMOS technology.

The IDT61970 features two memory control functions: Chip
Select (CS) and Output Enable (OE). These two functions
greally enhance the IDT61970s overall flexibility in high-
speed memory applications. This feature makesthe IDT61970
ideal for use in cache memory applications.

Access times as fast as 10ns and toE as fast as 5ns are
available. The IDT61970 offers a reduced power standby
mode which enables the designer to considerably reduce
device power requirements. This capability significantly de-
creases system power and cooling levels, while greatly en-
hancing system reliability. The low power (L) version also
offers a battery backup data retention capability where the
circuit typically consumes only 10uW when operating from a
2V battery. All inputs and output are TTL-compatible and
operate from a single 5V supply.

The IDT61970 is packaged in either a space saving 22-pin,
300-mil ceramic or plastic DIP, or a 24-pin SOJ, 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 leve! of performance and reliability.

FUNCTIONAL BLOCK DIAGRAM .

A1 —k
| ¢—— Vce
° 4¢——— GND
o |aes b8
o ecoder ARRAY
[ ]
Ao —‘[2 —
[ [ [ 4
3 Y ¥ Y
l/0s —4
/03
/0O CONTROL
/02 — (
'Oy
1|
cs R
= o CONTROL
WE LOGIC
OE 2952 arw 01

The tDT logo I1s a registered trademark of Integrated Device Technology, Inc.

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AUGUST 1992

©1992 Integrated Device Technology, Inc. 5.3

DSC-10602
1



IDT61970S/L CMOS SRAM 16K WITH OUTPUT ENABLE (4K X 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

Aot N 240 vee

Aot N 227 vee A1 2 237 An
A2 211 An A2 O3 22171 At
A2|:3 20: A1to A3E4 21BA9
Az []4 191 Ag A4 s 2071 As
AsLl5 pooy 18[0 As NCEJs ggp4.4 19 NC
As 7 18] NC

Asde & 17[NC Ae e .
As[]7 D221 16[] 1104 A: e 16 I/Og
NAm: 15[ /O3 s 158 102
csgpe 1 Vo2 oEn 143 101
OE Lo e Vo GND 12 17 WE
GND [ 2] WE 2521 drw 03

2521 drw 02
DIP sSOJ 2952 drw 03
TOP VIEW TOP VIEW

ABSOLUTE MAXIMUM RATINGS" PIN NAMES

Symbol Rating Value Unit Ao—At11  Address WE Write Enable
VTERM | Terminal Voltage with Respect | —0.5t0 +7.0 \% /01— 1/04  Data Input/Output OE Output Enable

to GND vee Power CS Chip Select
Ta Operating Temperature -55t0+125 | °C GND Ground NC No Connection
Teias | Temperature Under Bias —651t0 +135 °C 295215101
TsTa Storage Temperature —651t0 +150 | °C
PT Power Dissipation 1.0 w TRUTH TABLE("
lout DC Output Current 50 mA Mode cs WE | oE Vo Power

NOTE: 2952 tbl 02 :

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS Standby H X X High-Z Standby
may cause permanent damage to the device. This is a stress rating only Read L H L DATAouT Active
and functional operation of the device at these or any other conditions - -
above those indicated in the operational sections of this specification is not Write L L X DATAIN Active
implied. Exposure to absolute maximum rating conditions for extended Read L H H High-Z Active
periods may affect reliabilty.

NOTE: 2952 tbl 08
1. H=VmH, L= Vi, X =Don'tCqre.
DC ELECTRICAL CHARACTERISTICS
61970S 61970L
Symbol Parameter Test Condition Min. | Max. | Min. | Max. | Unit
|ILi] Input Leakage Current Vece = Max. Mil. — 10 — 5 A
' ) VIN = GND to Vcc Com’l. | = 2 —_ 2
|iLo| Output Leakage Current vce = Max., CS = ViH, Mil. — 110 | — 5 | pA
Vce = GND to Vee Com'l. | — 2 — 2
VoL Output Low Voltage loL = 10mA, Vce = Min. — 0.5 — 05| V
loL = 8mA, Vcc = Min. — (04 ] — J 04|V
VoH Output High Voltage IoH = —~4mA, Vce = Min. 24 — 24 — Y
CAPACITANCE (TA = +25°C, f = 1MHz) RECOMMENDED DC saszl0s
Symbol | Parameter(1) Conditions Max. | unit | OPERATING CONDITIONS
CiN__| Input Capacitance | ViN=0V 8 pF Symbol Parameter Min. | Typ. | Max. | Unit
Cout | Output Capacitance| VouT = 0V 8 pF
NOTE. Vce Supply Voltage 4.5 5 5.5 \
1. This parameter is determined by device characterization, but is not GND Supply Voltage” 0 0 0 \
production tested Vi Input High Voltage | 22 | - | 60 | V
Vi Input Low Voltage | -0.5M| - 0.8 v
NOTE: 2952 tbl 05

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

5.3 2



IDT61970S/L CMOS SRAM 16K WITH OUTPUT ENABLE (4K X 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS(" vec = 5.0V +10%, Vic = 0.2V, VHe = Voo —0.2V

61970S10 | 6197051219 | 61970S15 | 61970520 61970525 61970535 [61970545/550)|
61970120 61970125 61970L35 [61970L45/55°)
Symbol Parameter Power| Conv’l. | MiL | Com’L | Mil. | Com’l. | Mil ]| Com'l. | Mil. | Com’l. | Mil. |Com’l. | Mil. |Com’l. | Mil. | Unit
lect Operating Power S | 120 } —| 110 [120] 110 {120 90 |[100| 9 |[100| 9 |100| — {100|mA
Supply Current
CS = VIL, Outputs Open, L —| — | —| 70 80| 70 8 | 70 8| — |8
Vce =Max., =00
lcca Dynamic Operating S 1751 145 (165] 120 | 120{ 110 {120} 100 |110| — {110| mA
Current, CS =VIL,
Outputs Open, L —| — | —] 100 | 110] 90 (100]| 80 |90V | — | &
Vce =Max., f=fmax® 80
[S:] Standby Power Supply S 65| 55 60| 45 | 45| 35 |45 30 |3B | — [3B{mA
Current (TTL, Level)
CS2VIH, VCC =Max., L —| - — | 30 35| 25 30| 20 5| — |20
Outputs Open, f = fmax®
1sB1 Full Standby Power S 20| 20 20| 20 20 3 0] 3 10| — |10 |mA
Supply Current
(CMOS Level) -
-|CS2VHc, Vec =Max., L - — —| 05 51 05 |03|] 05 [03] — |03
VIN2 VHC or
VINSVLC,f=0@
NOTES: 295210104
1. Allvalues are maximum guaranteed values.
2 fmax = 1/re, only address inputs are cycling at fuax. f = 0 means no address inputs are changing.
3, -55°C to +125°C temperature range only.
4, Miitary values are prefiminary only.

RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE

Grade Amblent Temperature GND Vcc
Military -55°to +125°C OV | 5.0V +10%
Commercial 0°C to +70°C 0V | 5.0V£10%
2952101 09
AC ELECTRICAL CHARACTERISTICS
. 61970520/25 | 61970S35/45| 61970S55
61970510 | 61970512 | 61970515 | 61970L20/25| 61970L35/45| 61970155
Symbol Parameter Min. 1 Max. | Min. | Max. | Min. | Max. | Min. | Max. Miﬂ Max. | Min. |Max. | Unit
Read Cycle-
tRC Read Cycle Time 10 — | 15 — [20/25) — |35/45] — [ 55 | — | ns
1AA Address Access Time 12 | — 15 | — |20/25| — |35/45] — | 55 | ns
toe Output Enable Access Time 5 — 6 — | 810 | — [12/15] — | 20 | ns
toLz Output Low-Z Time® - 2 — 2 — 2 —_ 2 | — | ns
toHz | Output High-Z Time® 7 —_ 9 — |12 | =115 | —]15]| ns
tOH Output Hold from Address Change —_ 3 — 3 —_ 3 — 3 — | ns
tACS Chip Select Access Time — 15 — |20/25| — |35/45} — 55 | — ns -
tcz Chip Select to Output in Low-Z(" — | 3 — 3 — |3 — 3 | — | ns
tciz | Chip Deselect to Output in High-Z(" 7 — 8 — |10 | —]115|—1]125] ns
1Py Chip Select to Power-up Time(") — ol —]lo|]—=—]l]o ]| —~1o]—1ns
teD - | Chip Deselect Power-down Time!"/ 12 | — | 15 | — |20/25] — [35/45] — | 55 | ns
NOTE: 2952 1b1 06
1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.
2. Military values are preliminary only.
5.3 3



IDT61970S/L CMOS SRAM 16K WITH OUTPUT ENABLE (4K X 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 104

- tRC |
ADDRESS X
tAA >~
toH »] {oH
DATAout PREVIOUS DATA VALID DATA VALID
2952 drw 04
TIMING WAVEFORM OF READ CYCLE NO. 2('?)
) - tRC
ADDRESS ,(
tAA [<+— tOH
CE \ w
- toe >
e 2
toLz 2 toHz
cs NN /4
tAcs -
| [t]
toz @ o tcHz
DATAout DATA VALID J@-——
: [e—tPy—>
VeosuppLy ¢ — — — — — —
CURRENTS (g5 =+ tPD N
NOTES: . 2952 drw 05
1. WE is HIGH for read cycle, WE > ViH.
2. Transition is measured +200mV from steady state.
3. Address valid prior to or coincident with CS transition LOW.
4. Device is continuously selected, CS < VL.
AC ELECTRICAL CHARACTERISTICS
61970820/25| 61970835/45{ 61970855
61970510 | 619705129 | 61970815 | 61970L20/25] 61970L35/45] 61970155
Symbol Parameter Min. I Max. | Min. | Max. | Min. | Max. | Min. { Max. | Min. | Max. | Min. | Max.{ Unit
Write Cycle
twc | Write Cycle Time 10 — | 15| — |20/25| — |35/45] — | 55 | — | ns
taw | Address Valid to End of Write 8 — | 12| — [1520f — |25/30] — 135 | — | ns
tAs Address Set-up Time 0 — 0 — 0 — 0 — 0 — | ns
twp | Write Pulse Width 8 — 10 | — |12715] — |2o25] — | 30 | — | ns
twR | Write Recovery Time 0 — 0 — 0 — 0 — 0 — | ns
tow | Data Valid to End of Write 7 — 9 — [10/13] — {1720} — J 20 | — | ns
toH Data Hold Time 0 — 0 — 0 — 0 - 0 — { ns
twrz | Write Enable to Qutput in High-Z(":2) 5 |— |16 | —|7 | —129 | —|1320] — | 25| ns
tow | Output Active From EndofWrite™? [ | — | o | — | o | — | o | —] o | —] 0| —]ns
tcw | Chip Select to End of Write 8 — 10 — 12 | — |15/20f — (25/30] — | 35 — | ns
NOTES: 2952 1bl 07
1. Transition is measured +200mV from steady state.
2. This parameter is guaranteed with the AC load (Figure 2) by device characterization, but is not production tested.
3. Military values are preliminary only.
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IDT61970S/L CMOS SRAM 16K WITH OUTPUT ENABLE (4K X 4-BIT)

- MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE Controlled Timing)** 2 5 7)

« twe >
\' 4
ADDRESS ¢ 5
< taw
«— ths —pie twp ™ W -
WE +
twz® — +— tow®—p;
DATAoUT ———————(PREVIOUS DATA VALIS” e -
A VALID
I;—'(DW—J‘— tDH
DATAI DATA VALID

N

2952 drw 06

TIMING WAVEFORM OF WRITE CYCLE NO. 2, (TS Controlled Timing){"» % % 7)

twe

ADDRESS )(

X

—

Eé- %
re—— tAS <

tcw

twR

3

1y

DATAIN

NOTES:
WE or CS must be high during all address transitions.
. A write occurs during the overlap of a LOW C CS and a LOW WE.

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

rtow ¢—— tDH
|\ DATA VALID _;————

2952 drw 07

. 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.

1.
2
3
4. During this period, the I/O pins are in the output state, and input signals should not be applied.
5
6.
7

. OEis 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 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 twe. For a CS controlled write cycle; OE may be LOW with no degradation to tcw.
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IDT61970S/L CMOS SRAM 16K WITH OUTPUT ENABLE (4K X 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

Symbol Parameter Test Condition Min. Typ.l! Max. Unit
VbR Vcc for Data Retention 2.0 — — )%
lccor | Data Retention Current o MIL. — 0.5 1002 pA

CS=2VHc — 1.0@ 15008
VIN2 VHC or < VLG COM'L. - 0.5 20 HA
— 1.08 300
tcor(® Chip Deselect to Data 0 —_ — ns
Retention Time

R4 Operation Recovery Time tact? — _ ns
NOTES: 2952 ol 10
1. TA= +25°C.
2. atVec =2V
3. atVcc =3V
4. This parameter is guaranteed by device characterization, but is not production tested.
LOW Vcc DATA RETENTION WAVEFORM

DATA
| ¢—— REL%NTION 1
) DE
Vee 4.5v 5( 74 4.5V
tcoR |« » VoR 22V < » tR
ﬁ////////lvm\ /V,Hlk\\\\\\\\
J VDR
2952 drw 08

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

2952tbl 11
5V 5v
480Q 480Q
DATAouT DATAoUT
2550 30pF* 2550 5pF*
2952 drw 09 2952 drw 10

Figure 1. AC Test Load

* Including scope and jig.

Figure 2. AC Test Load
(for toLz, tcLz, tonz, tcHz, tow & twz)

5.3




IDT61970S/L CMOS SRAM 16K WITH OUTPUT ENABLE (4K X 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 61970 X XX X X
Device Power Speed Package Process/
Type Temperature
Range

L

Blank

<0O7T

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

300 mil Plastic DIP (P22-1)
300 mil Ceramic DIP (D22-1
300 mil Smali Outline, J Bend (S024-4)

Commercial Only

Speed in Nanoseconds

Military Only
Military Only

Standard Power
Low Power

2852 drw 11
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Integrated Device Technology, Inc.

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

IDT71682SA/LA

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: 12/15/20/25/35/45/55/70/85/100ns (max.)
— Commercial: 10/12/15/20/25/35/45ns {(max.)

Low power consumption

Battery backup operation—2V data retention (LA version
anly)

High-density 24-pin 300-mil Ceramic or Plastic DIP, 24-
pin CERPACK, 24-pin SOIC, 24-pin SOJ and 28-pin
leadless chip carrier ‘

Produced with advanced CMOS high-performance
technology

CMOS grocess 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 10ns are available. These circuits
alsooffer areduced 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

ADDRESS
DECODER

4— Vce

[&— GND
16,384-BIT
MEMORY ARRAY

< . . 1

] /0 CONTROL -
Da —ﬁ— I j— Ya
INPUT
DATA
D2 _?_ CONTROL }_?_ Ys
D1 —f _{?— Yo
o IDT71682 ONLY
WE 'S ™ )
L/
IDT71681 ONLY
[ > 2984 drw 01
The IDT Logo is a registered Trademark of Integrated Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES JULY 1992
5.4 DSC-1097/1

©1992 Integrated Device Technology, Inc.
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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-pin, 300_-m|l D}Ps, SOICs, SOJs, CERPACKS, or Ao— ATt Address Inputs
28-pin leadless 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
sylted to military temperature applupat'lqns demanding the D1-Da DATAN
highest level of performance and reliability.
Y1-Y4 DATAcuT
vce Power
GND Ground
2984 tbl 01
PIN CONFIGURATIONS @)
TRUTH TABLE
Ao o [1 Vce Mode CS WE Output Power
A1 2 23 [0 An Standby H X High-Z Standby
A2[]8 22 (1 Ato Read L H DATAouT Active
As[]4  p2sa-1, 21[dAs —5 -
As]s D241, 20[] As Write L L DATAIN Active
As[]s S924-2, 49 p4 Write® L L High-Z Active
asd7 E24-1, 8B D
6 & 3 NOTES: 2984 b} 02
A7]e so24-4 17[1 Y4 1. For IDT71681 only.
D1go 167 Ya 2. For IDT71682 only.
D210 151 Y2 3. H=VH, L=V, X=don'tcare.
csgn 140VY1 (1)
GND [ 12 13 [1WE ABSOLUTE MAXIMUM RATINGS
Symbol Rating Com’l. Mil. Unit
2984 drw 02
VTERM { Terminal Voltage [-0.5to +7.0] -0.5t0 +7.0| V
with Respect
DIP/SOIC/SOJ/CERPACK to GND
TOP VIEW
Ta Operating 0to+70 | -55to +125( "C
Temperature
TsiAS Temperature -551t0 +125| 6510 +135( 'C
Under Bias
wa-o8 e TsTG Storage -5510 +125| —65t0 +150| "C
INDEX CLLCL> << Temperature
TETURT R PT . | Power Dissipation 1.0 1.0 w
A4 [1s 1 5[] Ao lout DC Output 50 50 mA
As :] 6 24 [: As Current
NC ;l 7 3 [Z D4 NOTE: 2984 tbl 03
NG [e 128-1 22 [JNC 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
As [de 21 [INC RATINGS may cause permanent damage to the device. This is a stress
A7 [110 20 L] Ds rating only and functional operation of the device at these or any other
D1 {111 1907 vs conditions above those indicated in the operational sections of this
) 12 13 14 15 16 17 18 J speci_fi_cation is not implieq. Exposure to a_bspl_ute maximum rating
U ninininininis conditions for extended periods may affect reliability.
~ il — o o
DIO glg NN 2984 drw 03
o
CAPACITANCE (Ta= +25°C, f = 1.0MHz)
LCcC D) ot N
TOP VIEW Symbol Parameter Conditions | Max.[ Unit
CIN Input Capacitance VIN = OV 8 pF
Court Output Capacitance Vout = 0V 8 pF
NOTE: 2984 b1 04

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

RECOMMENDED DC OPERATING

RECOMMENDED OPERATING

CONDITIONS TEMPERATURE AND SUPPLY VOLTAGE
Symbol Parameter Min. [ Typ. | Max. | Unit Grade |Ambient Temperature | GND Vee
Vee Supply Voltage 45 150 | 55|V Military —55°C to +125°C ov 5V +10%
GND Supply Voltage 0 0 oV Commercial 0°C to +70°C ov 5V + 10%
VIH Input High Voltage 22 — 6.0 \ 2984 tb1 06
Vi Input Low Voltage | -0.50" | — 08 | V

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 Vcc for Data Retention 2.0 —_ e \'
Iccor Data Retention Current MIL. — 0.5 1000d A
TS 2 Vhe — 1.0 1500
VIN = VHC COML. - 0.5 20 pA
or<Vic — 1.0 300
tcor® Chip Deselect to Data ] — — ns
Retention Time
tr® Operation Recovery Time trct® —_ — ns

NOTES: 2984 1107

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 /
Vee 4.5V N 7 4.5V
tCOR  f—— VoRr22V < » 1R
s 7 V4 \ / N \
s 7L/ ST v = SO NN
2984 drw 04
DC ELECTRICAL CHARACTERISTICS
Vee = 5.0V £10%
IDT71681/2S IDT71681/2L
Symbol Parameter Test Condition Min. | Typ. | Max. | Min. [ Typ. [ Max. | Unit
|1 Input Leakage Current Vece = Max., MiIL. - s 10 — - 5 RA
VIN = GND to Vcc COML.| — —_ 5 — — 2
|ILo| Output Leakage Current| Vcc = Max., CS= ViH, MIL. — — 10 — - 5 pA
VouT = GND to Vcc COML.| — — 5 — — 2
VoL Output Low Voltage loL = 10mA, Vee = Min. — 0.5 — _ 0.5 v
loL = 8mA, Vce = Min. — — 0.4 — — 0.4
VoH Output High Voltage loL = -4mA, Vcc = Min. 2.4 e —_ 2.4 — — \
2984 tbi 08
5.4 3



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%, Vic = 0.2V, VHe = Vce - 0.2V)

71681x10® 71681x12¢ 71681x15 71681x20 71681x25
71682x10® 71682x12® 71682x15 71682x20 71682x25
Symbol Parameter Power|Com’l.{ Mil. [Com’l.| Mil. {Com’l.| Mil. | Com’l.{ Mil. | Com’lL| Mil. | Unit
lcc1 | Operating Power SA 120 — 110 120 110 120 90 100 90 100 mA
Supply Current
CS < ViL, Outputs
Open, Vce = Max., LA — — — - 70 80 70 80
=0
Icc2 | Dynamic Operating SA 165 175 145 165 120 120 110 120 mA
Current
CS < Vi, Outputs
Open,Vce = Max., LA s . e — 100 110 90 100
f = fmax®
Is Standby Power SA 65 65 55 65 45 55 35 45 mA
SupplyCurrent

(TTL Level) TS = ViH,

Vce = Max., Outputs LA —_ - —_ —_ 30 35 25 30
Open, f = fuax®®
181 Full Standby Power SA 20 20 20 20 20 20 3 10 mA
Supply Current
(CMOS Level)
CS2VHc, Vco=Max., | LA — — — — 0.5 5 0.5 0.3
VIN 2 VHC or
VINE Vig, f = 0F)
DC ELECTRICAL CHARACTERISTICS (Continued)(""
(Vee = 5.0V £10%, VLc = 0.2V, VHC = Vcc - 0.2V
71681x35 71681x45 71681x55® 71681x70@8
71682x35 71682x45 71682x550 . 71682x70?9
Symbol Parameter Power | Com’l| Mil. |Com’l.| Mil. | Com’l.| Mil. | Com’l.| Mil. | Unit
lcct | Operating Power SA 90 100 90 100 — 100 — 100 | mA
Supply Current
CS < Vi, Outputs Open, LA 70 80 70 80 — 80 — 80
voe = Max., f = 0@ .
lccz | 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 = imax®
Is8 Standby Power Supply SA 30 35 30 35 — 35 — 35 mA
Current (TTL Level)
CS = VIH, 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) :
CS2 VHe, Veo = Max., LA 05 0.3 0.5 0.3 — 03 — 0.3
VIN2 VHC or VIN< VLG, f = 00
NOTES: . 2984 tbl 09

. All values are maximum guaranteed values.

. Also available 85 and 100ns military devices.

. fwax = 1ARC, only address inputs are cycling at fMAX. f = 0 means no address inputs are changing. -
. Military values for 12ns device are preliminary only.

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

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

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

NS WO =
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IDT71681SA/LA, IDT716825A/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

5V

480Q
DATAouT

255Q 30pF*

2984 tbl 10

2984 drw 05

Figure 1. AC Test Load

5V

4800
DATAOUT
2550 BpF*

2984 drw 06

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

*“Includes scope and jig capacitances

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

71681x10" 71681x12 71681x15 71681x20 71681x25
71682x10M 71682x12 71682x15 71682x20 71682x25
Symbol Parameter Min. I Max. | Min. | Max. | Min. I Max. | Min. | Max.| Min. | Max. ] Unit
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
toH Output Hold from Address Change 3 e 3 e 3 — 3 — ns
tctz | Chip Select to Output in Low-Z 3 — 5 — 5 — 5 — | ns
tcHz | Chip Select to Output in High-Z(® — 7 — 7 — 9 — ] 10 | ns
tPu Chip Select to Power Up Time® 0 — 0 — 0 — 0 — ns
tPD Chip Select to Power Down Time®® — 10 e 15 e 20 e 25 ns
AC ELECTRICAL CHARACTERISTICS™ (Continued) (Vcc = 5.0V + 10%, All Temperature Ranges)
71681x35 | 71681x45 | 71681x55@| 71681x70(
71682x35 | 71682x45 | 71682x55| 71682x70
Symboc! Parameter Min. | Max.| Min.| Max.| Min.| Max.| Min. | 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 e 35 e 45 . 55 — 70 ns
tOH Output Hold from Address Change 3 —_ 3 — 3 — 3 — ns
tcLz Chip Select to Output in Low-Z0 — 5 — 5 — 5 — ns
tcHz | Chip Select to Output in High-2(® — )l 15| —] 2| —| 25| —| 30| ns
tPu Chip Select to Power-Up Time® 0 —_ 0 - 0 - 0 —_ ns
tPD Chip Select to Power-Down Time®® — )| —y 40| —]| 0| —} 80 | ns
NOTES: 2984 thi 11

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, but is not production tested.
4

. "X"in part numbers indicates power rating (SA or LA).
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IDT71681SAILA, 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. 1(+:2

ADDRESS

trc ©® »l
tAA

toH »|

DATAout PREVIOUS DATA VALID DATA VALID

y

A4 BK I\

2984 drw 07

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

tac

TS \ /

N 7]
tAcs —] L—(HZ (4

DATAcuT DATA VALID

4—1PU*" tPD

Vee SUPpLY '6C TmmTmmmmm oo
CURRENT

2984 drw 08

NOTES:

. WE s HIGH for read cycle, WE > ViH.

. Device is continuously selected, TS < ViL.

. Address valid prior to or caincident with TS transition LOW.

. Transition is measured +200mV from steady state.

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

AW =

5.4 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 (Vcc=5.0V + 10%, All Temperature Ranges)

71681x10(" | 71681x12 | 71681x15 | 71681x20 | 71681x25
71682x10(" | 71682x12 | 71682x15 | 71682x20 | 71682x25
Symbol Parameter Min. | Max.] Min. | Max.| Min. | Max.] Min. | Max.| Min. [ Max.| unit
Write Cycle
twe Write Cycle Time 10 12 — 15 — 20 — 20 - ns
tow Chip Select to End of Write 10 - 15 —_ 20 — 20 — ns
taw Address Valid to End of Write 10 — 15 —_ 20 — 20 — ns
tas Address Set-up Time 0 — 0 — 0 — 0 — ns
twe Write Pulse Width 10 — 15 — 20 — 20 — ns
tWR Write Recovery Time 0 - 0 —_ 0 —_ 0 — ns
tow Data Valid to End of Write 8 - 9 — 10 — 10 — ns
1DH Data Hold Time 0 — o] — 0 — — ns
fy Data Valid to Qutput Valid —_ 12 — 15 — 20 —_ 25 ns
(71681 only)®
twy Write Enable to Output Valid e 12 — 15 —_ 20 —_ 25 ns
(71681 only)®
twHz Write Enable to Output in High-Z — 5 — 6 — 7 — 7 ns
(71682 only)®
tow Output Active from End of Write V] — ] —_ 0 — 0 — ns
(71682 only)®
AC ELECTRICAL CHARACTERISTICS (Continued) (Vcc = 5.0V + 10%, All Temperature Ranges)
71681x35 | 71681x45 | 71681x55| 71681x70®
71682x35 | 71682x45 | 71682x55| 71682x70%
Symbol Parameter Min. | Max.| Min. l Max.| Min. l Max.| Min. | 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
1AW 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 — ns
tow Data Valid to End of Write 15 —_ 20 — 20 — 25 — ns
tDH Data Hold Time 3 —_ 3 — 3 - 3 — ns
tiy Data Valid to Output Valid (71681 only)® — | 3| — |3 | —| 3| —| 4] ns
twy Write Enable to Output Valid (71681 only)(® — |3 | — |3 | —|3| —| 4] n
twHz | Write Enable to Output in High-Z (71682 only)®® — | 13| — |2 ]| —] 25| — |3 ns
tow Output Active from End of Write (71682 only)® 0 — 0 — 0 — | o — | ns
NOTES: 2984 b1 12
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, but is not production tested.
4. "x"in part numbers indicates power rating (SA or LA).
5.4 7




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. 1 (WE CONTROLLED)(*")

< twd®. »]
ADDRESS X &
B . R @
< AW »le twR ——]
< - twp P
WE 5( 7£
lg———— tAS —p
tpw ——Pjg4— tDH
DATAIN DATA VALID
tiy—»
[——— twy ———P
@ VAVAVAVAVAVAVAVAY,
DATA ouT PREVIOUS DATAVALID ) AQAQA‘A‘A‘AQA‘AQ‘Q DATA VALID
«— IWHZ(S)—j < »]tow 23
®
DATA ouT PREVIOUS DATA VALID /| FGH IMPEDANGE DATA VALID
2984 drw 09
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED)("®)
twe®
ADDRESS % X
le— tAS tcw
cs R 7
taw twaw—)—ﬂ
— 4
NN Y ITIIIIIIIIIIA
tow > tDH
DATAIN )( DATA VALID *
tWYt v re— {CHZ
@ vvvvvvvvvvvvv\
DATA our YOO DATA VALID
®
DATA out HIGH IMPEDANCE et
NOTES:

. For IDT71681 only.
. For IDT71682 only.

PN A WD =

. WE or CS must be HIGH during all address transitions.
. Ifthe TS goesHIGH simultaneously with WE HIGH, the outputs remain in a high-impedance state.
. Transition is measured +200mV from steady state.

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

ORDERING INFORMATION

IDT XXXXX 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 (P24—1)

D 300mil Ceramic DIP (D24—1)

L Leadless Chip Carrier (L28-1

EO 300mil Small Outline IC, Gull Wing (S024-2)
Y

300mil CERPACK (E24-1)
300mil Small Outline IC, J-Bend (S024—4)

10 Commercial Only W

12

15

20

25

ig - Speed in Nanoseconds
55 Military Only

70 Military Only

85 Military Only

100 Military Only J

—1sa Standard Power
| LA Low Power

I 71681 4K x 4 SRAM) Outputs Follow Inputs
] 71682 4K x 4 SRAM) High Impedance Outputs

2984 drw 11
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CMOS STATIC

Eqi dt

Integrated Device Technology, Inc.

16K (2K X 8 BIT)

IDT6116SA
IDT6116LA

RAM

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 asfastas 15ns are available. The circuitalso
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 tothe
latest version of MIL-STD-883, Class B, making it ideally
suited to military temperature applications demanding the
highest level of performance and reliability.
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IDT6116SA/IDT6116LA CMOS

STATIC RAM 16K (2K X 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS coorn8 oo
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32-PINLCC
TOP VIEW
PIN NAMES ABSOLUTE MAXIMUM RATINGS (
A0- A10 Address WE __Write Enable Symbol Rating Commercial | Miltary | Unit
/00 -1/07  Data Input/Output|OE Output Enable Terminal Voltage
Cs Chip Select GND Ground vTerM®@| with Respect to GND[-0.510 + 7.0[-0.5t0 +7.0| V
Vce Power Operating
2954tbl01 | TA Temperature 0to+70 [-5510+125( °C
Temperature
CAPACITANCE (TA = +25°C, F = 1.0 MHz) TBIAS Under Bias 5510 + 125|—-6510 +135] °C
Symbol P ter() Conditi Max. | Unit Storage
ymoo framee oncrions | MaX 1 ™ I |tste | Temperature 5510 + 125|-65 10 +150| °C
CIN Input Capacitance VIN = 0V 8 pF Power
Cout Output Capacitance| VOUT =0V 8 pF PT Dissipation 1.0 1.0 w
NOTE: 2954 tbl 02 - .
1. This parameter is determined by device characterization, but is not | lOUT DC Output Current 50 50 mA
production tested. OTE: 2954 1b1 03

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage to the device. Thisis a stress rating
only and functional operation of the device 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/IDT6116LA CMOS

STATIC RAM 16K (2K X 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
RECOMMENDED OPERATING RECOMMENDED DC
TEMPERATURE AND SUPPLY VOLTAGE OPERATING CONDITIONS
Ambient Symbol Parameter Min. | Typ. Max. | Unit
Grade¢ Temperature GND vcc vce Supply Voltage 45 5.0 5.5 Vv
Mlmgy -55°C to +125°C oV 5.0V +10% GND Supply Ground 0 0 0 \Y
Commercial | 0°Cto +70°C ov 5.0V+10% VIH Input High Voltage | 2.2 | 35 |vcc+og v
2954 1bl 04
ViL Input Low Voltage |—0.5M | — 0.8 \'
NOTE: 2954 tbl 05

1. ViL (min.) = -3.0V for pulse width less than 20ns, once per cycle.
2. VINmust not exceed Vcc +0.5V.

DC ELECTRICAL CHARACTERISTICS
Vee=5.0V£10%

DT6116SA IDT6116LA
Symbol Parameter Test Conditions Min. Max. | Min. Max. | Unit
v MIL. — 10 — 10
Jil] Input Leakage Current VcC = Max., VIN = GND to Vcc COM'L. —_ 5 - 2 HA
VCC = Max. MIL. - 10 — 5
|ILo] | Output Leakage Current CS = VIH, VOUT = GND to VcC COM'L. — 5 — 2 pA
VoL Output Low Voltage IOL = 8mA, VCC = Min. — 0.4 — 0.4 \
VOH Output High Voltage IOH =-4mA, VcC = Min. 2.4 — 24 — \
2954 1bl 06
DC ELECTRICAL CHARACTERISTICS ()
Vee = 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
Icc1 | Operating Power Supply | SA 105 — 105 130 80 90 80 90 mA
Current, CS< VIL,
Outputs Open, LA 95 — 95 120 75 85 75 85
VcC =Max.,f=0 ' .
Icc2 Dynamic Operating SA 150 — 130 150 120 135 100 115 mA
Current, CS < VIL,
VCC = 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)
€S2 VIH, VCC = Max., LA 35 — 35 45 35 40 25 30
Outputs Open, = fMAX®)
IsB1 Full Standby Power SA 2 — 2 10 2 10 2 10 mA
Supply Current
(CMOS Level), CS > VHC,| LA 0.1 —_ 0.1 0.9 0.1 0.9 0.1 0.9
VCC = Max., VIN 2 VHC
orVINSVLC,f=0 .
NOTES: 2954 tol 07

1. All Values are max.mum 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.
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IDT6116SA/IDT6116LA CMOS
STATIC RAM 16K (2K X 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

6116SA45 | 6116SA55@ | 6116SA70® | 6116SA30° | 6116SA120% | 6116SA150
6116LA45 | 6116LA559 | 6116LA70® | 6116LA90® | 6116LA120® | 6116LA150
Symbol Parameter PowerlCom'l.| Mil. | Com'l.| Mil. | Com'l.| Mil. | Com’l.| Mil. | Com'l.| Mi. | Com'L| Mil. |Unit
Icc1 | Operating Power Supply | SA | 80 | 90 — | 90 — | 90 — 90 — 0 — 90 | mA
Current, CS < ViL,
Outputs Open, LA | 75 | 85 — 85 — 85 — 85 e 85 — 85
Vee =Max., f=0
Iccz | Dynamic Operating SA | 100 | 100 — | 100 — | 100 — 100 — 100 — 90 | mA
Current, CS < Vi,
vece = Max., LA S0 95 s 90 — 90 — 85 e 85 — 85
Outputs Open, f = fMax¥
IsB Standby Power Supply SA | 25 25 —_ 25 —_ 25 . 25 s 25 — 25 | mA
Current (TTL Level)
CS2VH, Vce = Max., LA | 20 | 20 — | 20 — | 20 — | 25 — 15 — 15
Qutputs Open, f = fMax‘¥
IsB1 Full Standby Power SA 2 10 —_ 10 -~ 1 10 — 10 . 10 — 10 | mA
Supply Current
(CMOS Level), CS2 VHe,| LA | 0.1 | 0.9 — | 09 — | 09 —_ 0.9 —_ 0.9 —_ 0.9
vce = Max., VIN 2 VHC
orViNgVic,f=0

NOTES: 2954 tol 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/tre, only address inouts are toggling at fMax, f =0 means address inputs are not changlng.

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
(LA VERSION ONLY) VLC = 0.2V, VHC = VCC - 0.2V

Typ.( Max.
vCC @ vVcC @
Symbol Parameter Test Conditions Min. | 2.0V 3.0V 2.0V 3.0V Unit
VDR Vcc for Data Retention — 2.0 — — — — \
ICCDR Data Retention Current MIL. — 0.5 1.5 200 300 HA
CS>VHC COM'L. —_ 0.5 1.5 20 30
tCDR®) Data Deselect to Data VIN>VHC or< VLC — 0 — — — ns
Retention Time
tR® Operation Recovery Time tRC® —_ — — — ns
[LN]] Input Leakage Current - - — 2 2 HA
NOTES: 2954 tol 09

1. Ta=+25C
2. trc = Read Cycle Time.
3. This parameter is guaranteed by device characterization, but is not production tested.
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IDT6116SA/IDT6116LA CMOS

STATIC RAM 16K (2K X 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

LOW Vcc DATA RETENTION WAVEFORM

i DATA RETENTION MODE o
c
ve I VDR 2 2V T asv
tCDR ft— g —>]
_ N VDR 4 N i
cs //// ViH ViH T; \\
2954 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
2954 tbl 10
5V
5V
480Q
480Q
DATAoUT ' DATAOUT
2550 30pF* 255Q 5pF*
2954 drw 06
Figure 1. AC Test Load Figure 2. AC Test Load

{for toLz, tcLz, tonz,
twiz, tchz & tow)

*Including scope and jig.
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IDT6116SA/IDT6116LA CMOS .
STATIC RAM 16K (2K X 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (vcc = 5V + 10%, All Temperature Ranges) :
6116SA15(1) 6116SA20 6116SA25 6116SA35

6116LA15(") 6116LA20 6116LA25 6116LA35

Symbol | ParameterMin. Max. | Min. Max. [ Min. Max. | Min. Max. Unit

READ CYCLE

tRC Read Cycle Time 15 — 20 —_ 25 — 35 — ns

1AA Address Access Time — 15 — 19 — 25. — 35 ns

tACS Chip Select Access Time — 15 — 20 . 25 — 35 ns

cz Chip Select to Output in 5 e 5 — 5 — 5 — ns
Low-Z®)

tOE 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 —_ 1 — 12 — 15 ns
in High-Z2®

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 o] — 0 — 0 - 0 — ns
Time®

tPD Chip Deselect to Power- —_ 15 —_ 20 - 25 —_ 35 ns
Down Time®

2954 tbl 11

AC ELECTRICAL CHARACTERISTICS (vcc = 5V + 10%, All Temperature Ranges) (Continued)
6116SA45 | 6116SA55@ | 6116SA70'? |6116SA901? |6116SA120? | 61165A150?
6116LA45 | 6116LA55? | 6116LA70% | 6116LA90 |6116LA120? | 6116LA15012

Symbol Parameter Min. |Max. Min. I Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit

READ CYCLE

tRC Read Cycle Time 45 — 55 — 70 — 90 — | 120 — 150 —_ ns

tAA Address Access Time — 45 — 55 | — 70 — 9 | — 120 | — 150 | ns

tacs Chip Select Access Time| — 45 — 50 — 65 — 90 | — 120 | — 150 | ns

teLz 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

toLz Output Enable to Output | 5 — 5 — 5 —_ 5 — 5 — 5 — | ns
in Low-Z®

tcHZ Chip Deselect to Qutput | — 20 - 30 —_ 35 —_— 40 | ~— 40 — 40 ns
in High-Z®®

toHz Output Disable to Output| — 15 — 30 — 35 — 40 | — 40 — 40 | ns
in High-2®

tOH Output Hold from 5 — 5 . 5 — 5 — 5 — 5 — | ns
Address Change

NOTES: 2954 tbl 12

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.

5.5 6



IDT6116SA/IDT6116LA CMOS
STATIC RAM 16K (2K X 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1(t:%

tRC

ADDRESS

>

K

DS

taa

)77

= ’ toe tonz®) —
NN BN W77 7/
.
- tacs - Lt 2>
toz® —
< DATA >
DATAout VALID @_—
—
lec ... t_P_U _____
Vee
Supply \

Currents lsg

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

trD r\_

2954 drw 07

- tRc -
ADDRESS >< ><
- taa f——ton
[ toH
DATA out PREVIOUS DATA VALID DATA VALID
NOTE: 2954 drw 08

1. WEis HIGH for read cycle, WE 2 ViH.
2. Device is continously selected, CS < ViL.

3. Address valid prior to or coincident with TS transition LOW.
. Output enable is continuously active, OE < VL.
. Transition is measured +500mV from steady state.

4
5
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IDT6116SA/IDT6116LA CMOS
STATIC RAM 16K (2K X 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 3 (3.4

NN iz
N =
- tAcs | (5)
- oz ® - tCHZ
DATA out DATA VALID
2954 drw 09
NOTE: -
1. WE is HIGH for read cycle, WE > ViH
2. Device is continously selected, CS < ViL.
3. Address valid prior to or coincident with CS transition low.
4. DE< VL.
5. Transition is measured +500mV from steady state.
AC ELECTRICAL CHARACTERISTICS (vcc = 5V + 10%, All Temperature Ranges)
6116SA15() 6116SA20 6116SA25 6116SA35
6116LA15(1) 6116LA20 6116LA25 6116LA35
Symbol Parameter Min. | Max. Min. | Max. Min. | Max. Min. Max. | Unit
WRITE CYCLE
twe Wirite Cycle Time 15 — 20 — 25 — 35 s ns
tcw Chip Select to End-of- 13 — 15 — 17 e 25 — ns
Write
taw 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 e 15 — 20 — ns
tWR Write Recovery Time 0 — o] — 0 s 0 —_ ns
twHz | Write to Output — 7 — 8 — 16 — 20 ns
in High-Z®)
tow Data to Write Time 12 — 12 s 13 — 15 — ns
Overlap
tDH Data Hold from Write ¢] — 0 — 0 e 0 — ns
Timet
tow Output Active from [ — 0 — 0 — 0 — ns
End-of-Write #:4
NOTES: 295410113

1. 0°C to +70°C temperature range only.
—55°C to +125°C temperature range only.

2.

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

4. The specification for tDH must be met by the device supplying write data to the RAM under all operation conditions. Although tDH and tOW values will
vary over voltage and temperature, the actual tDH will always be smaller than the actual tOW.
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IDT6116SA/IDT6116LA CMOS
STATIC RAM 16K (2K X 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

6116SA45 | 6116SA55@ | 6116SA7012 | 6116SAS0? | 6116SA120@ | 6116SA1502
6116LA45 | 6116LA55@ | 6116LA70@ | 6116LA90%? | 6116LA1202 | 6116LA150(2
Symbol | Parameter Min. | Max.| Min. | Max.] Min.|[Max.| Min. [ Max.[ Min. [ Max. [ Min. [Max. |Unit

WRITE CYCLE

twe Write Cycle Time 45 — 55 — 7 | — 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 4] —_ 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

tDH Data Hold from Write 0 — 5 — 5 — 5 — 5 — 10 — | ns
Time®

tow Output Active from 0 — 0 — 0 — 0 — 0 — 0 — ns
End of Write 34

NOTES: 2954 tol 14

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 tboH 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 ton will always be smaller than the actual tow.
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IDT6116SA/IDT6116LA CMOS

STATIC RAM 16K (2K X 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

twc

ooness X SK

772222

- tAw >
X A
-~ tas —>< twpl) | twrn

|t CHZ(6) ]

N\ A

a—twHz ®

[ — tow ] @

DATA out I
—< PREVIOUS DATA VALID /] AR
- tow tDH
DATAIN DATA VALID
/l 2954 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/O pins are in the output state and the input signals must not be applied.
5. Ifthe CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in the high-impedance state.
6. Transition is measured £500mV from steady state.
7. OEis 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 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 is the specified twp.

5.5
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IDT6116SA/IDT6116LA CMOS ’
STATIC RAM 16K (2K X 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) (123,57

- twe >
ADDRESS >< ><
tAwW
T8 -
/ = R -]
tAs —‘I tcw
- tow - — tDH -
DATA N
DATA VALID "
2954 drw 11

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. Ifthe CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in the high-impedance state.
6. Transition is measured +£500mV from steady state.
7

. OEis 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 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 is the specified twp. For a TS controlled write cycle, OE may be LOW with no degradation to tcw.

TRUTH TABLE(" |
Mode CS OE WE 19
Standby H X X High-Z
Read L L H DATAOUT
Read L H H High-Z
Write L X L DATAIN
NOTE: 295416115

1. H=VIH, L= VIL, X = Don't Care.
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IDT6116SA/IDT6116LA CMOS
STATIC RAM 16K (2K X 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 6116 X XXX X X
Device Type  Power Speed Package _ Process/
Temperature
Range
I Blank Commercial (0°C to +70°C)
B Military (-55°C to + 125°C)
Compliant to MIL-STD-883, Class B

TP 300 mil Plastic DIP (P24-2)

P 600 mil Plastic DIP (P24-1)

TD 300 mil CERDIP (D24-2)
D 600 mil CERDIP (D24-1)
L28 Leadless Chip Carrier (L28-1)
L32 Leadless Chip Carrier (L32-1)

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

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

15 Commercial Only

20

25

35

45

55 Military Only Speed in Nanoseconds
70 Military Only

90 Military Only

120 Military Only

150 Military Only

| SA  Standard Power

|LA  Low Power 2054 dnw 12

55 12
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64K SRAM PRODUCTS

Atthe 64K density, IDT SRAMs are not only built with state-
of-the-art CMOS technalogy, but BICMOS technology as well.
Consequently, IDT's 64K SRAMs are amongst the fastest in
the world.

The 64K CMOS parts offer unmatched capabilities in terms
of standby power consumption in its low power versions, while
preserving the fast speed attributes typical of IDT SRAMs.
Commercial parts are available in speeds as fast as 15ns,
while military devices are as fast as 20ns. The BiICMOS parts

are offered in commercial speeds as fast as 8ns, but are not
available in military versions. The 64K family is offered in a
wide variety of speeds and packages.

The low power consumption characteristics of the “L”
power versions makes them ideal for portable instruments
and notebook computers, while the "S" power fast CMOS and
BiCMOS parts are well suited for high-performance worksta-
tions, PCs, communications, and industrial applications.

Part Speeds
Size Org. Features Process Number | Power Commercial Military
64K 64K x 1 CMOS 7187 S/L 15,20,25,35 25,35,45,55,70,85
16K x 4 CMOS 7188 S/L 15,20,25,35 20,25,35,45,55,70,85
16K x 4 BiCMOS 71B88 S 8,10,12 N/A
16K x 4 OE CMOS 6198 S/L 15,20,25,35 20,25,35,45,55,70,85
16K x 4 OE BiCMOS 61898 S 8,10,12 N/A
16K x 4 OE, CS2 CMOS 7198 S/L 15,20,25,35 20,25,35,45,55,70,85
16K x 4 Sep 110 CMOS 71981 S/L 15,20,25,35 20,25,35,45,55,70,85
16K x 4 Sep /O CMOS 71982 S/L 15,20,25,35 20,25,35,45,55,70,85
8Kx8 CMOS 7164 S/L 15,20,25,35 20,25,35,45,55,70,85
8Kx 8 BiCMOS 71B64 S 8,10,12 N/A

6.0







TABLE OF CONTENTS

PAGE

64K SRAM PRODUCTS

IDT7187 BAK X 1T CMOS ...ttt ettt ettt et er e st e 6.1
IDT7188 16K x 4 CMOS...... e B2
IDT71B88 16K x 4 BICMOS.....ccoriiirerrercene .. 63
IDT6198 16K x 4 CMOS with Output ENADIE ...c.eooiieiiieeciieece et e srese s 6.4
IDT61B98 16K x 4 BICMOS with Output ENabIe ....c.cvoueerieiiiicccnce st s 6.5
IDT7198 16K x 4 CMOS with Output Enable and CS2 . ... B8
IDT71981 16K x 4 CMOS with Separate Input/Output.... .. 6.7
IDT71982 16K x 4 CMOS with Separate INPUYOUIPUL ........ccrmieriet e e 6.7
IDT7164 B X B OMOS ...ttt et bttt s s s eb s e 6.8
IDT71B64 BK X B BICMOS ...t ettt ne ettt s sbe s n et st e st e sbe e 6.9

6.0 3






<

CMOS STATIC RAM IDT7187S

et _ IDT7187L
%%% dt 64K (64K x 1-BIT)
Integrated Device Technology, Inc.

FEATURES: DESCRIPTION:

+ High speed (equal access and cycle time) The IDT7187 is a 65,536-bit high-speed static RAM
— Military: 20/25/35/45/55/70/85ns (max.) organized as 64K x 1. It is fabricated using IDT's high-
— Commercial: 15/20/25/35ns (max.) performance, high-reliability CMOS technology. Accesstimes

+ Low power consumption as fast as 15ns are available.

+ Battery backup operation—2V data retention (L version Both the standard (S) and low-power (L) versions of the
only) IDT7187 provide two standby modes—IsB and IsBi1. ISB

JEDEC standard high-density 22-pin plastic and ceramic  provides low-power operation; ISB1 provides ultra-low-power
DIP, 24-pin plastic SOIC, 22-pin and 28-pin leadless chip  operation. The low-power (L) version also provides the capa-

carrier and 24-pin CERPACK bility for data retention using battery backup. Whenusinga 2V
- Produced with advanced CMOS high-performance battery, the circuit typically consumes only 30uW.

technology Ease of system design is achieved by the IDT7187 with full
+ Separate data input and output asynchronous operation, along with matching access and
+ Input and output directly TTL-compatible cycle times. The device is packaged in an industry standard
- Military product compliant to MIL-STD-883, Class B 22-pin, 300 mil plastic or ceramic DIP, 24-pin plastic SOIC

(Gull-Wing and J-Bend), 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.
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IDT7187S/L .

CMOS STATIC RAM 64K (64K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS .
Ao O] 1 ~ 22 7 Vee Ao 1 e 24 7 Vee
A1 2 21 [ Ais A1 dz 23 11 Ats
A2 []s 20 (1 Avs A2[]3 22 [ A4
A3 [] 4 19 [ A3 As[]a 21 [ A3
A+sOs  P22-1, 18[] A2 A4 5 20 [ A2
AsCls  popq - 17 A1t As (s 5054‘2 19 [ANC
As 7 16 (1 Ao NCO7 goosq 18 AN
A7 s 15 17 Ao As []s8 17'13 Ao
DATAour [] ¢ 141 As A7 Qo 16 [1 Ag
WE [ 10 13 7 DATAN DATAout (J10 151 As
GND [ 11 12 [1Cs : WE O 14 1 DATAN
2986 drw 02 GND [ 12 13 j CS
DIP 2986 drw 03
TOP VIEW ‘ SOIC/SOJ
TOP VIEW
NC O 1 S 24 [1 Vce
Ao ]2 23 [ Ais
A1 s 22 A14
A2 [}4 21 [J Az .
As s 20 [ Atz ] - ﬁ“
Aslle  Epg.1 193 An As |14 R
As 7 18 [INC As |]s 18 [] A2
As (s 17 [ Ao As [le L22-1 17 [: A11
A7 o 16 [ Ao As ] 7 16 [: A1o
DATAouT [ 10 15 [ As A7 :] 8 15 L] Ao
WE O 1 14 [ DATAN DATAout |19 - 14 [ As
eND O 12 _8[1Ts ettt
2086 drw 04 |”§ = |8 é 2086 drw 05
CERPACK © L
TOP VIEW a
22-PIN LCC
TOP VIEW
PIN DESCRIPTIONS
Name Description b0 Qe
Qe
AO-A15 Address Inputs INDEX 22>«
cs Chip Select 3 2 iisear
WE Write Enable A1 14 1 26 [] A1a
VCC Power A2 |15 25 [} A1z
As |le 24 '] A12
DATAIN Data Input As 17 23 [] A1
DATAout Data Output NClls L282 22[]NC
GND Ground As | 1o 21 [] Ao
2986 10101 As |1 10 20 [} Ao
A7 |1 11 19 [] As
DATAouT [ 12 18 [] NC
13 14 15 16 17
TRUTH TABLE® |2 g 218Z  aeosmos
Mode [o1] WE Output Power P
Standby H X High-Z Standby
Read L H Dour Active A
Write L L High-Z Active
H 2986 tbl 02

1. H=VH, L =V, X =don'tcare.-
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IDT7187S/L
CMOS STATIC RAM 64K (64K x 1-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS("

CAPACITANCE (TA = +25°C, F = 1.0MHz

Symbol Rating Com’l. Mil. Unit Symbol Parameter(" Conditions | Max. | Unit
VTERM | Terminal Voltage | 0.5t0 +7.0|-0.5t0 +7.0 \ CIN Input Capacitance VIN = 0V 8 pF
with Respect CoUT | Output Capacitance vouT=0vV | 8 pF
to GND NOTE:
H 2986 tbl 04
TA Operating 0to+70 |[-55t0+125| °C 1. This parameter is determined by device characterization, but is not
Temperature production tested.
TBIAS Temperature | -55to +125| 6510 +135 | °C
Under Bias RECOMMENDED DC OPERATING
TSTG Storage —55 10 +125| —65 to +150 °C CONDITIONS
Temperature
PT Power Dissipation 10 10 W Symbol Parameter Min. |Typ. | Max. | Unit
oUT DC Output 50 50 mA VCC Supply Voltage 45 |50 5.5 \
Current GND Supply Voltage 0 0 0 "
) ’ 2966 bl 03 VIH Input High Voltage 2.2 — 6.0 \Y
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 | -0.5W | — | 0.8 v
rating only and functional operation of the device at these or any other NOTE: i 2986 tbl 05
conditions above those indicated in the operational sections of this 1. ViL(min.) = -3.0V for pulse width less than 20ns, once per cycle.
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.
RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
Grade Temperature GND VCC
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
|| Input Leakage Current vcce = Max., MIL. — 10 - 5 pHA
VIN = GND to VCC COM'L. — 5 — 2
|ILo| | Output Leakage Current | VcC = Max., CS = VIH, MIL. — 10 — 5 1A
VOUT = GND to VcC COM'L. — 5 — 2
voL Output Low Voltage oL = 10mA, VCC = Min. 0.5 — 05 \Y
IOL = 8mA, VCC = Min. — 0.4 — 0.4
VOH Output High Voltage IoL = -4mA, VCC = Min. 2.4 — 24 — \%
2986 161 07
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IDT7187S/L
CMOS STATIC RAM 64K (64K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS("
(Vce = 5V +10%, Vic = 0.2V, VHC = Vcc - 0.2V)

7187515 7187520 | 7187525 | 7187535 | 7187545 |7187555/70| 7187585
7187020 | 7187L25 | 7187L35 | 7187L45 |7187L55/70f 7187L85
Symbol Parameter Power [com’'t] Mil. |Coml,| MiL®{Com’l.| Mil. [Com’l| Mil. [Com’l.] Mil. |Comrl| mil. [comt| mil. | Unit
lcct | Operating Power S |100] — [ 90 | 105} 90 [ 105| 90 | 105 — [105] — | 105 | — [105| mA
Supply Current
CS = ViL, Outputs Open L —| —] 70| 870|878} —|8| —|8 |— |8
Vece = Max., f = 0@
lcc2 | Dynamic Operating S |140| — | 130( 140|120) 130 110| 120 — {120( — [120 [ — [120| mA
Current
CS = ViL, Outputs Open L — | — | 110|120 100| 110|] 90 | 100 — [ 95{ — [ 90 | — | 90
vee = Max., f = fmax®
Isg Standby Power Supply S 60 | —| 55| 65| 50| 55| 45| 50 — | 50| — |} 50 [— |50 | mA
Current (TTL Level)
CS 2 ViH, Ve = Max., L — | —| 40| 60| 35| 50| 30| 40| — | 35| — (3028 — | 28
Outputs Open, f = fmax(®
IsB1 Full Standby Power S 20| —| 15|20 [ 15| 20| 16| 20| — ] 20] — | 20 | — |20 [ mA
Supply Current (CMOS
Level) CS 2 VHc, L — | —} 03|15{03(15|03|15|f —(|15f — (15| — |15
Vce=Max., VIN 2 VHc or
VINE VLG, f =01

NOTES: 2986 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.

3. These specs are preliminary.

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

Typ. (" Max.
Vee @ Vee @

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

VDR Vcc for Data Retention —_ 2.0 —_ . — —_ \%

[eles]:} Data Retention Current MIL. — 10 15 600 900 pA

COM'L. — 10 15 150 225
tcor® Chip Deselect to Data CTS2VHe 0 - —_ — — ns
Retention Time VIN = VHCc or < ViC

tR() Operation Recovery Time trc(® — — — — ns

()@ Input Leakage Current — — — 2 2 pA
NOTES: 2986 1b} 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 —]
vee a5V MODE fasv
1COR fe—w VoR22V > tR
&s 7 T\ A2 \\\\\\\\
VDR
2986 drw 07
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IDT7187S/L

MILITARY AND COMMERCIAL TEMPERATURE RANGES

CMOS STATIC RAM 64K (64K x 1-BIT)
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

5V

480Q
DATAouT

255Q 30pF*

2986 drw 08

Figure 1. AC Test Load

2986 tbl 10

DATAout

*Includes scope and jig capacitances

255Q

5V

480Q

S5pF*

2986 drw 09

Figure 2. AC Test Load
(for thz, tLz, twz and tow)

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

718751500120 7187525 (71875354519 | 7187555@ | 7187570@ | 71873850
7187020 | 7187125 |7187L35/45%@| 7187155 | 7187L70@ | 7187L85?
Symbol Parameter Min. lMax. Min. | Max.] Min. | Max. |Min. I Max. | Min. I Max. | Min. IMax. Unit
Read Cycle
tRC Read Cycle Time 15/20| — |25 | — [35/45| — |55 | — | 70| — | 85 | — | nms
tAA Address Access Time — 1520 | — | 25 | — |[35/45] — 55 — | 70 — | 8 |ns
taCs Chip Select Access Time — 1520 — | 25| — 3545 — |55 | — | 70 | — | 85 | ns
tOH Output Hold from Address Change 5 —_ 5 — 5 — 5 —_ 5 — 5[ -— |ns
1z Output Selection to Outputinlow-z®| 5 | — [ 5 [ — | 5 | — |5 | — |58 | — | 5| = |[ns
tHz Chip Deselect to Output in High-Z® — 6 — 12y — |17/201 — | 30 — 1 30 — | 40 |ns
tPU Chip Select to Power-Up Time® o|l—Jfo|l—=]o|—=J]o|l—|o|]—=]o0]=1]ns
tPD Chip Deselect to Power-Down Time®| — 520 — | 20 | — |[30/35]| — | 35 — | 35 — | 40 |ns
NOTES: 2986 tol 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.
6.1 5




IDT7187S/L
CMOS STATIC RAM 64K (64K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

- tre (5 >
ADDRESS X 3k

tAA |
toH -
DATAGUT PREVIOUS DATA VALID X X X DATA VALID

2986 drw 10
TIMING WAVEFORM OF READ CYCLE NO. 213
trc (8) -
cs 51 7(

- tACS -l tHz 4

tz (4
DATAouUT DATA VALID ) IMP};E:NCE
e tR ——l I-—tPD
" Vce ICC —=———— e e ————
SUPPLY 71(
CURRENT (g8

2986 drw 11

NOTES:

1. WEis HIGH for read cycle.

2. CSis LOW for READ cycle.

3. Address valid prior to or coincident with TS transition low.

4. Transition is measured +200mV from steady state voltage with specified loading in Figure 2.

5. All READ cycle timings are referenced from the last valid address to the first transitioning address.
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IDT7187S/L
CMOS STATIC RAM 64K (64K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

7187515200 7187525 [7187535/a5(3) 7187555 | 7187570@ | 71875850
7187020 | 7187125 [71187L35/45%| 7187155 | 7187L70@ | 7187L85(?
Symbol Parameter Min.I Max. Min.l Max. | Min. | Max.]Min. | Max. Min.! Max.| Min.| Max. |Unit
Write Cycle )
twe Write Cycle Time . |15 — | 26| — 3545 — |55 | — | 70| — | 8| — | ns
tcw Chip Select to End-of-Write 12/15| — 20 — |25/40] — 50 —_ 55 — 65 | — ns
taw Address Valid to End-of-Write 12/15| — 20 — [25/40] — | 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
twR Write Recovery Time of—-|o] —]o | -0 | —=]O0]—=]0|—1]ns
tow Data Valid to End-of-Write 8/10| — 151 — 1525 — | 25 —_ 30 — | 35| — | ns
tDH Data Hold Time 0 — 5 — 5 — 5 — 5 — 5| — |ns
twz Write Enable to Output in High-Z() — | e8| — | 12| — |1530) — | 30 | — | 30| —| 40 | ns
tow Output Active from End-of-Write® 0 — 0 — | 0 — | 0 - 0 — 0| — | ns
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.

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)("-2:34)

< twe

ADDRESS X X

taw
cs \
[*— tAS twp tWR —J

WE \\ //

f— twz & —
DATAOUT ——<
. tow | tDH

|
DATAIN . * VALID DATA *

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

5

- tow & ]

2986 drw 12

. If the TS 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).

6.1 7



IDT7187S/L
CMOS STATIC RAM 64K (64K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING){!%4)

- twe >
ADDRESS 3( )(
tAaw >
“cs } 7Z
[+— S T tcW ——————pra— tWR (3-)>

WE \ /
tow -t 1OH »|
DATAIN VALID DATA *

NOTES:

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

2. A write oceurs 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

5

2986 drw 13

. It the TS 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).

ORDERING INFORMATION

IDT 7187 X XX XXX X
Device Power Speed Package Process/
Type Temperature
Range Blank  Commercial (0°C to +70°C)
+
I

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)

{L22 Leadless Chip Carrier (L22-1)
to8 Leadless Chip Carrier (L28-2)

SO 300 mil Small Outline IC (SO24-2)

E 300 mil CERPACK (E24-1)
Y 300 mil Small Outline, J-Bend (S024-4)
15 Commercial Only
20
25
35 . Speed in Nanoseconds
45 Military Only
55 Military Only
70 Military Only
85 Military Only
ls Standard Power
L Low Power 2985w 14
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Integrated Device Technology, Inc.

/ CMOS STATIC RAM
i 1t 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: 15/20/25/35ns (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, 24-pin SOJ 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 15ns are available. The IDT7188
offers a reduced 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 SOJs and CERPACKSs,
providing 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 | et
—[;t‘ Vee
: l«— GND
.
L]
e 65,536-BIT
: DECODER MEMORY ARRAY
.
L]
L]
L]
A13 —[t
I
I/Oo ?— — COLUMN /0
/!
TR e
1Oz % CONTROL
L
103 B— ’_ﬁ_‘
1
- ]
WE

The IDT logo is a registered trademark of Integrated Device Technology, Inc.
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IDT7188S/L

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

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS ABSOLUTE MAXIMUM RATINGS("
por] 22 H Vee Symbol Rating Com’l Mit Unit
A1 2 21 [J A3 VTERM | Terminal Voltage | -0.5t0 +7.0f -0.5t0 +7.0| V
A2(]s 20 [ A2 with Respect
As[]a boog A o GND
A“E 5 poaq P Aw TA Operating 0t0+70 | —55t0 +125] °C
As[]e 7 1 As Temperature
As[]7 18 [0 1/03
A7 s 15 {71102 TsIAS Temperature -5510 +125| -6510 +135] °C
As E 9 14 1 1/04 Under Bias
Cs [ 18 [ 100 TsTG Storage -551t0 +125| -8510 +150| °C
GND ] 11 12 | WE Temperature
2989 drw 02 PT Power Dissipation 1.0 1.0 w
DIP
TOP VIEW lout DC Output 50 50 mA
Current
NOTE: 2989 thi 03
1. Stresses greater than those listed under ABSOLUTE MAXIMUM
Y RATINGS may cause permanent damage to the device. Thisis a stress
Ao 1 24 Vce rating only and functional operation of the device at these or any other
A1z 23 7] A13 conditions above those indicated in the operational sections of this
A2(]3 22 A1tz specification is not implied. Exposure to absolute maximum rating
As[]4 21 [ A1y conditions for extended periods may affect reliability.
Adl]s SO2-4 205 Avo
As[]s 1w As _ orer § _
acdl? [ Ne CAPACITANCE (Ta = +25°C, f = 1.0MHz, Vcc = 0v))
A7[ls 17 os Symbol Parameter(V Conditions | Max.| Unit
As o 16 17 1/02 ! _
&5 o 5 10 CIN Input Capacitance VIN =0V 6 pF
NC O 1t 14 /00 Cout Output Capacitance VouT = 0V 6 pF
GND 12 13 WE NOTE: 2989 tol 04
2989 drw 03 1. This parameter is determined by device characterization, but is not
production tested.
CERPACK/SOJ
TOP VIEW
RECOMMENDED DC OPERATING
CONDITIONS
PIN DESCRIPTIONS Symbol Parameter Min. | Typ. | Max. | Unit
Name Description Vce Supply Voltage 45 | 50 551 V
A0-A13 Address Inputs GND Supply Voltage 0 0 o]V
cs Chip Select VIH Input High Voltage 22 — 6.0 \%
] —
WE Write Enable ViL Input Low Voltage -0.5 0.8 \
NOTE: 2989 tbl 05
1/00-3 Data Input/Output 1. ViL(min.) = -3.0V for pulse width less than 20ns,once per cycle.
vee Power
GND Ground
RECOMMENDED OPERATING

2989 tbl 01

TEMPERATURE AND SUPPLY VOLTAGE

Grade Temperature GND Vee
TRUTH TABLE(" Military -55°C to +125°C ov 5V +10%
Mode S WE Vo Power Commercial 0°C to +70°C oV 5V +10%
Standby H X High Z Standby 2989 16106
Read L H Dout Active
Write L L DIN Active
NOTE: 2989 tbl 02

1.

H=VH, L= Vi, X =don'tcare.
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IDT7188S/L
CMOS STATIC RAM 64K (16K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS
Vee = 5.0V +10%

IDT7188S IDT7188L
Symbol Parameter Test Condition Min. Max. Min. Max. Unit
|| Input Leakage Current Vce = Max., MIL. — 10 — 5 pA
VIN = GND to Vcc COM'L. — 5 — 2
|ILo| Output Leakage Current| Vcc = Max., CS = ViH, MIL. — 10 — 5 RA
VouT = GND to Vcc COM'L. — 5 — 2
VoL Output Low Voltage loL = 10mA, Vce = Min. 0.5 — 0.5 \
loL = 8mA, Vcce = Min. - 0.4 — 04
VoH Output High Voltage IoH = -4mA, Vce = Min. 2.4 — 24 — \
2989 tbl 07
DC ELECTRICAL CHARACTERISTICS("
(Vecc = 5V £ 10%, VLc = 0.2V, VHC = Vce - 0.2V)
7188S15 | 7188S20 | 7188S25 | 7188S35 | 7188545 |7188S55/70| 7188585
7188L15 | 7188L20 | 7188L25 | 7188L35 | 7188L45 |7188L55/70(7188L85
Symbol Parameter Power [Com't{ Mil. |Com’L| Mil. [com’Ll.| Mil. [Com’l.| Mil. [Com’l.| Mil [Com'l| Wil [com't| Mit | Unit
Icct Operating Power S |[100| — [ 100| 105] 100 105| 100{ 105] — [ 105 — [105 [ — |105 | mA
Supply Current
CS = ViL, Outputs Open L 75| —]|70|(8e |70 8| 70| 8] —| 8] — |8 |— |80
Vce = Max., f = 02
Icce | Dynamic Operating S |135| — | 125]) 160 | 125] 155]| 125| 140 — | 140] — [140 | — [140| mA
Current
CS = VL, Outputs Open L |125| — | 115{ 130| 105| 120| 105] 115 — | 110 — | 110 | — |105
Vce = Max., f = fmax@
IsB Standby Power Supply S 60 | — | 55| 70| 50| 60| 45| 50| — | 50| — | 50 |— |50 | mA
Current (TTL Level) -
CS = VK, Vce = Max., L 45 | — ) 40) 50|35 ) 40| 30) 40| —| 3| — |3 |— |35
Outputs Open, f = fmax{?
IsB1 Full Standby Power S 20— | 1525|1520 15|20} — | 20| — |20 {— |20 [ mA
Supply Current (CMOS
Level) CS = VHc,
Vec=Max., VIN 2 VHC or L 16| —(05|15|05|1505|15| — |15 — |16 |— |15
VINS Vic, f =01
NOTES: 2989 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.
6.2 3




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.
Vec @ Vec @
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. e 10 15 600 900 A
COM'L. — 10 15 150 225
tccr® Chip Deselect to Data TSz VHe 0 — — — — ns
Retention Time VIN2 VHC or < VLG
tr® Operation Recovery Time tRct? — — — — ns
[ Input Leakage Current — — — 2 2 HA
NOTES: 2989 tb1 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
|j¢—— RETENTION —]
MODE
Vce 4.5V &K 7£ 4.5V
tcor VoR22V tR
== / \ / \ \
Cs ZZ{Z{ZZ? ViH Vor ViH QSSSSSS
2988 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
2989 tb! 10
sV 5V
4800 4800
DATAout DATAouT
255Q 30pF* 2550 5pF*
2989 drw 05 2989 drw 06
Figure 1. AC Test Load Figure 2. AC Test Load
(tor 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 (Vcc = 5.0V + 10%, All Temperature Ranges)

71885150 | 7188520 7188825 | 7188S35/45 [7188S55/70% | 71885852
7188L15(" | 7188L20 7188L25 | 7188L35/45 [7188L55/70° | 7188L85@
Symbol Parameter Min.l Max. Min.] Max. |Min. I Max.| Min. I Max. Min.l Max. | Min.] Max. |Unit
Read Cycle
tRC Read Cycle Time 5] — |20 — |25 — P5/45| — |55/7q — | 85| — | ns
tAA Address Access Time — 15 — | 20 | — 25 | — |35/45| — |55/70 — | 85 | ns
tacs Chip Select Access Time — | 15 | — | 20 | — 25 | — |35/45| — |55/70 — | 85 | ns
toH Qutput Hold from Address Change 5 —_ 5 — 5 - 5 — 5 - 5 — | ns
1z Output Selection to OutputinLowz®| 5 | — [ 5 | — | 5 -5 | —]5| — — |ns
tHz Chip Deselectto OutputinHighz® | — | 7 [ — | 8 | — | 10| — | 14 | — |2025] —| 30 | ns
tpu Chip Select to Power Up Time™® o] —|o| —=]Jo| —-}o|—]o) —fo0|—|ns
tPD Chip Deselect to Power Down Time® | — 15 — 20 | — 25 | — |35/45| — | 55/70 — | 85 | ns
NOTES: 2989 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(1:2)

< trc(®) >
ADDRESS X )k
tAA >
toH >
DATAoUT PREVIOUS DATA VALID X X X DATA VALID
2989 drw 07

TIMING WAVEFORM OF READ CYCLE NO. 2("-3

-— tRc(®) >

s X 7
tacs | - tHZ(4)
- 174 —— ]
DATA
ouT DATA VALID HIGH IMPEDANCE
l— tPU —>l 1PD
veosuppLy 10€ TTTT T T oo
CURRENT |0
2989 drw 08

NOTES:
1. WE is 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.
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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)

7188515) | 7188520 | 7188525 |7188535/451|7188555702)] 718858502
7188L15" | 7188L20 | 7188L25 |7188L35/45()|7188L55/702| 7188L85()
Symbol Parameter Minﬁax. Miimax. Min. I Max.| Min. I Max. MiquVIax. Min.{ Max. (Unit
Write Cycle
twe Write Cycle Time 14 ) — 17| — |20 — [30/40 — [s0/60f — | 75| — | ns
tow Chip Select to End of Write 141 — | 17| — |20 — |25/35] — |s0/60f — | 75| — | ns
tAw Address Valid to End of Write 14| — |17} — (20 — |25/35 — [50/60] — | 75| — | ns
1A Address Set-up Time 0 — 0 — | 0 —_ o] — 0 — 0| — |ns
twp Write Pulse Width 14 — 17 — | 20 — |25/35} — [50/60[ — 751 — | ns
tWR Write Recovery Time 0 — 0 — | 0 — 1 0 —_ 0 —_ 0| — |ns
tow Data Valid to End of Write 10 | — 10 — | 13 — |[15/20f — [25/30) — | 85| — | ns
1DH Data Hold Time 0 — 0 — {0 — 1| 0 — 0 — 0| — |ns
twz Write Enable to Output in High 2 —| s | —=1| 8 |— 7 | — lors| — |25/30] — | 40 | ns
tow Output Active from End of Write(® s —|5s5|—1s5 | —{5|—{5{—]|5|—]|ns
NOTES: 2989 tbl 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.

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

twe
ADDRESS X X
tAaw >
CS1,Cs2 \ /
(7
[«— tAS twp >l WR —]
WE /
(6)
wz > e tow ©®)
pATACUT ————— (@) )
tow tDH |
DATAIN DATA VALID
2989 drw 09
NOTES:
1. WE or TS 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 TS 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.
6.2 6



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)(*%3:5)

twe >
ADDRESS X X
taw
cs E‘E J£
le— taS ! tow tWR ]
N /

tow bl

DATAIN

NOTES:
. WE or CS must be HIGH during all address transitions.
. A write occurs during the overlap (twp) of a LOW CS and a LOW WE.

SR ENE AN NI

. Transition is measured +200mV from steady state.

ORDERING INFORMATION

IDT7188 X XX X X
Device Power Speed Package Process/
Type Temperature
Range

1DH ———»

DATA VALID

L

2989 drw 10

. 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 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.

Commercial (0°C to +70°C)

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

300 mil Ceramic DIP (D22-1)

300 mil Plastic DIP (P22-1)

300 mil Small Outline IC J-Bend (S024-4)
300 mil CERPACK (E24-1)

Commercial Only

Military Only Speed in nanoseconds
Military Only
Military Only
Military Only

Standard Power

Low Power
2089 drw 11
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64K (16K x

Integrated Device Technology, Inc.

BiCMOS STATIC RAM IDT71B88

4-BIT)

FEATURES:

» 16K x 4 BiCMOS static RAM

High-speed address/chip select time

— Commercial: 10/12ns

Single chip select

Single 5V (+10%) power supply

Input and output directly TTL-compatible

Available in 22-pin, 300 mil plastic DIP; and 24-pin, 300
mil plastic SOJ packages

DESCRIPTION:

The IDT71B88 is a 65,536-bit high-speed static RAM
organized as 16K x 4. It is fabricated using IDT's high-
perfomance, high-reliability BICMOS technology. This state-
of-the-art technology, combined with innovative circuit de-
sign techniques, provides a cost-effective solution for high-
speed memory needs.

Address access times as fast as 8ns are available with
power consumption of only 400mW (typ.). All inputs and
outputs of the IDT71B88 are TTL-compatible, and operation
is from a single 5V supply.

The IDT71B88 ispackaged ina22-pin, 300 mil plastic DIP
and a 24-pin, 300 mil SOJ.

FUNCTIONAL BLOCK DIAGRAM

PIN CONFIGURATIONS

="
L] [ ]
ADDRESS

. DECODER| | 65,536-BIT
MEMORY
ARRAY

L[] L] :

A3 — -]

A A

VL A 4 ‘L A 4

4 4
VOo- 103 74_[?_,; 110 CONTROL

DY vYYy

I

o] O
WE—> '

The IDT logo is a regi: di of | d Device Te logy, Inc.

nolft 2 [Vee
A2 21 [J A1z
l€e— Vce A2z 20 [ A12
As[] 4 19 1 An
R Asls  pppq 18 A
Ass 17 [ A9
AsCl7 16 |1 /O3
A7 s 15 |1 /02
As e 14 [d 1/O1
T30 43 [ /00
GND ] 11 12 (JWE

3002 drw 02

DIP
TOP VIEW

Ao ] 1 e 24 [GVce
A1 ]2 23 [ A1s
Az[]3 23 Aqp
As[]4 21 I Aqy
Ass 20 [ At

As[]se 19 3 Ae

nel]z S924 o F
A7[s 17 [J /03
As E 9 16 1102
Cs Lo 15 |3 1/01
NC 1 14 1/00
GND [ 12 13 1 WE

soJ 3002 drw 02a
3002 drw 01 TOP VIEW

COMMERCIAL TEMPERATURE RANGES

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc.
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IDT71B88

BiCMOS STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGES
ABSOLUTE MAXIMUM RATINGS™" CAPACITANCE (T = +25°C, f = 1.0MHz, SOJ pack-
Symbol Rating Com’l. Mil. Unit age only)
VTERM®@ | Terminal Voltage| -0.5t0 +7.0 [ 0.5t0 +7.0| V Symbol Parameter(" Conditions | Max.| Unit
;””gs;sPem CIN Input Capacitance VIN = 3dV 6 pF
0
- Court Output Capacitance Vourt = 3dV 7 pF
Ta Operating 0to+70 |[-55t0+125| °C
Temperature NOTE: 3002 tbl 03
1. This parameter is guaranteed by device characterization, butis not prod-
TslAS Temperature -55t0 +125 | -65t0 +135| °C uction tested.
Under Bias RECOMMENDED DC OPERATING
TsTG Storage -551t0 +125 | -65to +125] °C CONDITIONS
Temperature Symbol P n i T M Uni
T Power o 1o W ymbo arameter in. | Typ. ax. nit
Dissipation Vee Supply Voltage 4.5 5.0 55 \
louT DC Output 50 50 mA GND Supply Voltage 0 0 0 v
Current ViH Input High Voltage 2.2 — | Vec+05] V
NOTE: 3002 tbl 02 —
1. Stresses greater than those listed under ABSOLUTE MAXIMUM i Input Low Voltage 05 0.8 v
RATINGS may cause permanent damage to the device. Thisisastress NOTE: 300210104

rating only and functional operation of the device at these or any other 1. VIL (Min.) = —1.5V for pulse width less than 10ns, once per cycle.
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. Vinmust not exceed Vce + 0.5V.

TRUTH TABLE

CS WE /o Function
L H DATAouT | Read
L L DATAIN Write
H X High-Z Deselect Chip
NOTE: 3002 tbl 01

1. H=Vm, L= Vi, X= Don'tcare.

DC ELECTRICAL CHARACTERISTICS
Vee = 5.0V +10%

IDT71B88
Symbol Parameter Test Condition Min. Max. Unit
|Iuf Input Leakage Current Vee = Max., VIN = GND to Vce — 10 HA
JiLo| Output Leakage Current Vce = Max., €S = ViH, VouT = GND to Vec — 10 HA
VoL Output Low Voltage loL =10mA, Vce = Min. — 0.5 v
loL =8mA, Vce = Min. —_ 0.4
VOH Output High Voltage loH =—4mA, Vcc = Min. 24 — \%
3002 tbl 05
DC ELECTRICAL CHARACTERISTICS("
(Vee = 5.0V £10%)
71B88S10 | 71B88S12
Symbol Parameter Com’l. Com’l. Unit
lcc Dynamic Operating Current, TS < ViL, Outputs Open, Vcc = Max., f = fmax(® 180 160 mA
NOTES: 3002 tol 05

1. All values are maximum guaranteed values.
2. fMAX = 1/tRC, all Address inputs are cycling at fmax.

6.3 2



IDT71B88
BiCMOS STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGES

DATAouUT

50Q
1.5V
Figure 1. AC Test Load
2962 drw 04
5V
480Q
DATAout
5pF* 255Q
- 3000 drw 05

*Including jig and scope capacitance.

Figure 2.
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.6V
Output Reference Levels 1.5V
AC Test Load See Figures 1,2 &3

3002 tbl 06

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V

7

6 -
ATAA 5
(Typical, ns) 7

4 -

-
)

34
2 -

1—

b ! ] [
P
20 40 60 80 100 120 140 160 180 200

3002 drw 06

CAPACITANCE (pF)

Figure 3. Lumped Capacitive Load, Typical Derating

+10%, All Temperature Ranges)

71B88S10 71B88S12
Symbol Parameter Min. | Max. | Min. | Max. | unit
Read Cycle
1RC Read Cycle Time 10 e 12 — ns
tAA Address Access Time — 10 — 12 ns
tacs CS Access Time — 6 — 7 ns
teezt CS to Output in Low-Z 1 — 1 — ns
tenzM TS to Output in High-Z — 6 — 7 ns
tOH . Out Hold from Address Change 3 —_ 3 — ns
Write Cycle )
twe Wirite Cycle Time 10 -— 12 — ns
tcw Chip Select to End-of-Write 8 . 9 —_ ns
taw Address Valid to End-of-Write 8 — 9 — ns
tAs Address Set-up Time 0 — 0 — ns
twp Write Pulse Width 8 — 9 —_ ns
tWR Write Recovery Time 0 — 0 — ns
twHz(" WE to Output in High-Z — 3 — 4 ns
tow Data Set-Up Time 5 — 6 — ns
{DH Data Hold from Write 0 — 0 — ns
tow(!) Out Active from End-of-WE 3 — 3 — | ns
NOTES: . 3002 tbi 08
1. This parameter is guaranteed with the AC Load (Figure 2) by device chracterization, but is not production tested.
6.3 3



IDT71B88
BICMOS STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NoO. 1 (12

twe

A 4

ADDRESS X X
< tAw >
= N Vi
— ths —bie twp® > i -
WE +
twhz® -——:l — tow—py
DATAOUT ———————(pREVIOUS DATA VALID" ) DATA
V—lDW—"—tDH
DATAIN K__ DATAVALID

3002 drw 07

TIMING WAVEFORM OF READ CYCLE NO.2 (1:23)

tRC -
N
ADDRESS J( X
tAA toH
=\
CS N
tacs tchz @
le— tc1z O —»]

DATAOUT ( DATA VALID )m—

NOTES:

1. WE is HIGH for read cycle, WE = VIH.

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

3002 drw 08
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IDT71B88
BiCMOS STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)("-%5)

twe
ADDRESS X X
tAW
5] \Q_\ /
l le—— tAS »le twp t WR(S)
WE 4
tACS (6) |
twHz — [e— tow © —
DATA out PREVIOUS DATA VALID™ DATAVALID ¥
tow tDH
DATAIN DATA VALID

3002 drw 09

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

twe

ADDRESS X )L

- tAaw

o ‘?E 7( (3)
AN\ /14

je—— tOow toH

DATAIN DATA VALID®) >

3002 drw 10
NOTES:

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

2. A write oceurs during the overlap 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. TS low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high-impedance state. If CS high transition occurs
simultaneously with or before WE high transition, the outputs remain in the high-impedance state.

Transition is measured +200mV from steady state.

o
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IDT71B88
BiCMOS STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 71B88 S XXX X X
Device Power  Speed Package Process/
Type Temperature
Range

I

Blank

TP
D

10
15

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

300-mil Plastic DIP
300-mil SOJ
300-mil Ceramic DIP

Commercial Only
Speed in Nanoseconds
Military Only

3002 drw 11
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Integrated Device Technology, Inc.

Rigis

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

IDT6198S
IDT6198L

FEATURES: ‘
Output Enable (OE) pin available for added system tlexibility
High-speed (equal access and cycle times)

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

— Commercial: 15/20/25/35ns (max.)

Low-power consumption

JEDEC compatible pinout

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

24-pin CERDIP, 24-pin plastic DIP, 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 |DT's high-perfor-
mance, high-reliability technology—CMOS. This state-of-the-
art technology, combined with innovative circuit design tech-

niques, provides a cost-eftective 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 a reduced 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 2 volt battery.

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

The IDT6198is packagedineithera24-pin 300 mil CERDIP
or plastic DIP, 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

N
. [«— Vce
. le— GND
.
.
. 65,536-BIT
: DECORER MEMORY ARRAY
.
.
.
.
1
oo G — COLUMN 110
1101
INPUT
DATA
02 R_ CONTROL
103 LP— l—_ﬂ‘
!
s hl
WE
OE——J 2987 drw 01
The IDTlogo is a registered trademark of Integrated Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1992
©1992 Integrated Device Technology, Inc. 6.4
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IDT6198S/L

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

PIN CONFIGURATIONS TRUTH TABLE(

U Mode Ccs WE OE o Power
1 24 Vce
Q?E . - % Ars Standby H X X High-z | Standby
A2[]s3 22 [ A1z Read L H L DATAouT| Active
AsDl4  pogq, 20 An Write L L X | DATAN | Active
As}5 P24-1 20 [] Ao - -
As s & 19 [ As Read L H H High-Z Active
As]7 S024-4 4 [ NC NOTE: 2987 tbl 02
A7l s 17 [ vos 1. H=Vm, L=Vi, X=Don't Care
AsL]s 16 [11/02 ;
csQ o 15 [ /01 ABSOLUTE MAXIMUM RATINGS"
OE [ 14 [11/00 - ; - -
GND O 12 B WE Symbol Rating Com’l. Mil. Unit
VTERM | Terminal Voltage | -0.5t0 +7.0| -0.5t0+7.0 V
DIP/SOJ 2087 drw 02 with Respect
TOP VIEW fo GND
TA Operating 0to+70 | -55t0 +125( °C
Temperature
TslAS Temperature -5510 +125| —6510 +135( °C
Under Bias
. Ts1G Storage -551t0 +125| —65t0 +150| °C
:} 4 : ":\C Temperature
ds R 13
As s 24 ] A2 PT Power Dissipation| 1.0 1.0 w
As 7 2 L] An louT DC Output 50 50 mA
25 Js 1282 22 {: Ato Current
A6 :] e 21 [Z As NOTE: 298716103 |p
7[110 20 L] lGs 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
As I'] 11 19 [; 1102 RATINGS may cause permanent damage to the device. Thisis astress [
cs 112 18 [] 101 rating only and functional operation of the device at these or any other
13 1415 16 17 conditions above those indicated in the operational sections of this "
N/ specification is not implied. Exposure to absolute maximum rating
|u.| no ||.u 8 2987 drw 03 conditions for extended periods may affect reliability.
o z= =
b ==
Lee CAPACITANCE (Th = +25°C, f = 1.0MHz)
TOP VIEW Symbol Parameter(" Conditions | Max.| Unit
CIN Input Capacitance VIN =0V 7 pF
PIN DESCRI PTIONS Cout Output Capacitance Vout = 0V 7 pF
I NOTE: 2987 tbl 04
Name Description 1. This parameter is determined by device characterization, but is not
Ao-A13 Address Inputs production tested.
Cs Chip Select
WE Write Enable
OE Output Enable
1/00-1/O3 Data Input/Output
Vce Power
GND Ground

2937 tol 01

6.4




IDT6198S/L

CMOS STA

TIC 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
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%
VIH Input High Voltage 22 — 6.0 \ 298701 06
ViL Input Low Voltage 05| — 0.8 Vv

NOTE: 2987 tbi 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
|| Input Leakage Current Vce = Max., MIL. — 10 - 5 HA
VIN = GND to Vce COM'L. —_— 5 — 2
|ILo| Output Leakage Current| Vcc = Max., CS= Vi, MIL. — 10 — 5 HA
Vout = GND to Vec COM'L. — 5 — 2
VoL Output Low Voltage loL = 10mA, Vce = Min. 0.5 — 0.5 \Y)
loL = 8mA, Vcc = Min. — 04 — 04
VoH Output High Voltage loH =—4mA, Vcc = Min. 2.4 —_ 24 — \Y
2967 tol 07
DC ELECTRICAL CHARACTERISTICS(")
(Vee = 5V £10%, VLC = 0.2V, VHC = Vce - 0.2V)
6198S15 6198820 | 6198S25 6198S35 6198545 |6198S55/70/85
6198L.15 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. jCom’l.| Mil. | Unit
lcct Operating Power S 100 | — | 100 | 105 100 | 105| 100 | 105| — | 105 | — 105 | mA
Supply Current
CS = VL, Outputs Open L 7 | — ] 70 | 80| 70 80| 70 | 80| — | 80 — 80
Ve = Max., =012
lccz Dynamic Operating S 135 | — | 130 | 160| 125 | 155| 125 | 140 | — |[140 | — 140 | mA
Current
CS = Vi, Outputs Open L 125 | — | 115 130 105 (- 120} 105 } 1151 — | 110 — 110
Vce = Max., f = fmax(?
Is8 Standby Power Supply S 60 [ — | 55 | 70| 50 60| 45 [ 50 | — | 50 — 50 mA
Current (TTL Level)
CS > ViH, Vce = Max,, L 45 [ — | 40 | 50| 35 40| 30 | 35| — | 35 —_ 35
Outputs Open, f = fuax(®
IsB1 Full Standby Power S 2 | — 15 |1 25 15 20 15 120 — | 20 —_ 20 mA
Supply Current (CMOS
Level) CS > VHc, L 15| — ] 05| 15| 05| 15] 05 |15 — |15 — 1.5
Vee=Max., VIN 2 VHc or
VINS Vic, f=02

NOTES: 2987 tol 06

1. Allvalues are maximum guaranteed values.

2. Att=fmax 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 = Vcc - 0.2V

Typ. M Max.
Vec @ Vecc @
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 uA
COM'L. — 10 15 150 225
tcor®® Chip Deselect to Data TS 2 VHe 0 — — — — ns
Retention Time VIN2 VHc or < Vic
1R Operation Recovery Time trc® — — — — ns
[ Input Leakage Current — — — 2 2 pA
NOTES: 2967 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 £ asv
tcDR VDR22V tR
= TIIIIIT ZTAN\WN
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 1.5V
AC Test Load See Figures 1 and 2
298710l 10
5V 5V
480Q 480Q2
DATAout DATAout
2550 30pF* 255Q SpF*
2987 drw 05 2987 drw 06
Figure 1. AC Test Load Figure 2. AC Test Load
(for toLz, tcLz, tonz, twz, tcHz and tow)
*Includes scope and jig capacitances
6.4 4




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)

6198515" | 6198520 6198525 6198535 |6198545/55|6198570/852)
6198L15" | 6198L20 6198125 6198L35 [6198L45/551%)[6198L70/85%
Symbol Parameter Min. I Max. Min.1 Max. [Min. | Max.] Min. l Max. Min.—l Max. | Min. { Max. |Unit
Read Cycle
tRC Read Cycle Time 15| — 20 — | 25 — | 35 | — |45/55] — [70/85| — | ns
tAA Address Access Time — 15 — 19 | — 25 | — | 35 — | 45/55] — |70/85| ns
tACs Chip Select Access Time — 15 — | 20 | — 25 | — | 35 — | 45/55| — |70/85]| ns
toLz Chip Select to Output in Low Z(®) 5| —( 5] —15 — |5 | —{5]| —]|5]|— {ns
toE QOutput Enable to Output Valid — 8 —_ 9 | — 11— 18 — |25/35] — |45/55| ns
toLz Output Enable to Output in Low z® 5 — 5 — | 5 — 15 e 5 . 5 — | ns
tcHz | Chip Select to Output in High (¥ 2 7 2 8 | 2 10| 2 | 14 | — [15/20] — |25/30 | ns
toHz | Output Disableto OutputinHighz® | 2 | 7 | 2 | 8 | 2 9 | 2 | 15 | — |1520] — |25/30 ns
toH Output Hold from Address Change 5 — 5 — | 2 — | 5 —_ 5 — 5 — {ns
tPU Chip Select to Power Up Time® 0 — o] — 10 — 10 — ] — 0 — | ns
tPD Chip Deselect to Power Down Time®® | — 5] — | 20 | — 25 | — | 35 | — |45/55] — |70/85]| ns
NOTES: ) 2987161 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 :}L P4
- tAA l—— tOH —»|
EANNNNNNNNS LI
toE > le— tonz (8
. le——— toz () —
o5 NN\ LI
) 1oLz ) e e tonz () .
DATAouT C DATA VALID > 000_

2987 drw 07

NOTES:

. WE is high for Read cycle.

. Device is continuously selected, TS = ViL.

. Address valid prior to or coincident with CS transition low.
OE = ViL.

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

S NERE NI
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IDT6198S/L
CMOS STATIC RAM 64K (16K x 4-BiT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

3

tRC »|

ADDRESS >

tAA »|
toH »

W W

toH

DATAout PREVIOUS DATA VALID DATA VALID

2987 drw 08

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

N

P
tacs e— toHZ®) —

le———— tcz(5) ——
DATAOUT DATA VALID )
la—— tPU _>l PO
VoesUppLY 100 TTTT T T T T
CURRENT |

2987 drw 09

NOTES:

1. WE is high for Read cycle.

2. Device is continuously selected, CS = VIL.

3. Address valid prior to or coincident with CS transition low.
4. OE = VL.

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

6.4 6




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)

6198515!" | 6198520 6198525 6198535 |6198545/55? (6198570/85@
6198L15!" | 6198L20 6198125 6198L35 [6198L45/55/?|6198L70/85¢
Symbol Parameter Min. I Max. [ Min. | Max. [Min. { Max.|Min. l Max. l Min. I Max. { Min. { Max. {Unit
Write Cycle
twe Write Cycle Time 14 — 17| — | 20 — |30 — |40/50] — 160/75] — | ns
tcw Chip Select to End of Write 14 | — 17 | — | 20 — | 25 | — [35/50] — [60/75| — | ns
taw Address Valid to End of Write 14 — 17| — | 20 — |26 | — |[35/50f — |60/75] — | ns
tas Address Set-up Time 0 — 0 — |0 — |0 — 0 — 0 — | ns
twe Write Pulse Width 14 _ 17 — | 20 — | 25 — |35/50] — 160/75| — ns
tWR Write Recovery Time 0 — 0 — 1] 0 — |0 — 0 — 0 — | ns
tWHz Write Enable to Output in High yaS _ 5 _— 6 [ — 7 | — 10 | — [15/25] — [30/40| ns
tow Data Valid to End of Write 0 —|[10] — |13 — | 15 | — |20/25] — |30/35] — | ns
tDH Data Hold Time 0 — 0 — 10 — | 0 — 0 — | O — [ ns
tow Output Active from End of Write(® 5| —| s | —1s — s | -5 —]|585|—|ns
NOTES: 2987 tol 12

1. 0°to +70°C temperature range only.

2. -55°Cto

+125°C temperature range only.

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

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(» %3 7)

twe — -]
ADDRESS X X
o /-
tAaw
s\ /
le— 1AS —mle twp >t WA —]
WE O A

DATAouT ————-(

DATAIN

NOTES:

le— tow® ]

tow

tDH

. WE or CS must be high during all address transitions. -
. A write occurs during the overlap (tcw 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.

DATA VALID

. Ifthe 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.

1
2
3
4. During this period, I/O pins are in the output state so that the input signals must not be applied.
5
6.
7

2987 drw 10

. WOE 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 oata
to be placed on the bus for the required tow. If OE is high an WE controlled write cycle, this requirement does not apply and the write pulse can be as short
as the specified twp.

6.4



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

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)": 2 3)

twe
ADDRESS X X
tAaw
la— 1AS T tcw T tWR ]

m T\ /

|¢—— tOW ——»tt— 1DH ——]

DATAIN DATA VALID )

2987 drw 11

NOTES:

. WE or CS must be high during all address transitions.

. A write occurs during the overlap (tcw 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 pericd, 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 1/0 drivers to turn off and data
to be placed on the bus for the required tow. If OE is high an WE controlled write cycle, this requirement does not apply and the write pulse can be as short
as the specified twp.

NO O hWN =

ORDERING INFORMATION

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

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

D 300 mil CERDIP (D24-1)

P 300 mil Plastic DIP (P24-1)

L Leadless Chip Carrier (L28-2)

Y Small Outline |C J-Bend (S024-4)

15 Commercial Only

20

25

35

45 Military Only Speedin nanoseconds

55 Military Only
70 Military Only

85 Military Only
| S Standard Power
| L Low Power

2987 drw 12

6.4 8



W

Integrated Device Technology, Inc.

\ BiCMOS STATIC RAM IDT61B98
: i dt 64K (16K x 4-BIT)

FEATURES:
» 16K x 4 BICMOS Static RAM
» High-speed address access time
— Commercial: 8/10/12ns
- Fast Output Enable
— Commercial: 4/5/6ns
+ Input and output directly TTL-compatible

+ Available in 24-pin, 300 mil plastic DIP and 24-pin, 300-

mil plastic SOJ

DESCRIPTION:

The IDT61B98 is a 65,536-bit high-speed static RAM
organized as 16K x 4. It is fabricated using IDT's high-
perfomance, high-reliability BICMOS technology. This state-
of-the-art technology, combined with innovative circuit
design techniques, provides a cost-effective solution for high-
speed memory needs.

Address access times as fast as 8ns {(SOJ package only)
are available with power consumpticn of only 400mW (typ.).
All inputs and outputs of the IDT61B98 are TTL-compatible.

The IDT61B98 is packaged ina24-pin, 300 milplastic DIP
and a 24-pin, 300 mil SOJ.

FUNCTIONAL BLOCK DIAGRAM

Ao ~——p] >
< Ve
° ° < GND
o ADDRESS |
DECODER 65,536-BIT
MEMORY
ARRAY
[ ] o
A1 —— b
/00—~ 1/03 _?._D_%_ /0 CONTROL
Gs—» CONTROL
WE—P] LOGIC
OE~—>»
OE 3000 arw 01

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

COMMERCIAL TEMPERATURE RANGE

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc.

6.5 DSC-1067/3
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IDT61B98

BiCMOS STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
PIN CONFIGURATION ABSOLUTE MAXIMUM RATINGS("
Symbol Rating Com/’l. Mil. Unit
A 1 ~ ] Vee VTERM®@ | Terminal Voltage| —0.5t0 +7.0 | -0.5t0 +7.0 | °C
with Respect
a2 23 [ A3 to GND
A2 3 22 [] A2 TA | Operating 0t0+70 |-5510+125 | °C
As 4 21 [ An Temperature
A 15 20 [ Ato TBIAS Tempere_lture -551t0 +125 | 6510 +135 | °C
P24-1 Under Bias
asLle (. TOH A TSTG | Storage 5510 +125 | 6510 +125 | °C
As 7 18 [[1 NC Temperature
A7 [ 8 17 [ 1o PT Power 1.25 1.25 W
doe 18 0 Dissipation
As Vo2 louT | DC Output 50 50 mA
cs 10 15 {1 1101 Current
OE [] 11 14 [ 100 NOTES: 2958 tol 02
_— 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
GND [] 12 13 [1 WE RATINGS may cause permanent damage to the device. This is a stress
rating only and functicnal operation of the device at these or any other
DIP/SOJ 3000 drw 02 conditions above those indicated in the operational sections of this
specificationis notimplied. Exposure toabsolute maximum rating conditions
TOP VIEW for extended periods may affect reliability.

2. VIN pins must not exceed Vce + 0.5V,

TRUTH TABLE(

Cs OE WE 110 Function
H X X High-Z |  Deselect Chip
L L H |DATAOUT Read Cycle
L X L DATAIN Write Cycle
L [ _H [ W [Hiohz | Ouputs Disabled RECOMMENDED DC OPERATING
:‘IOLE ViH, L = Vi, X = Don't care. oot CONDITIONS
Symbol Parameter Min. | Typ.| Max. |Unit
CAPACITANCE vee Supply Voltage 45 |50 55 v
(TA = +25°C, f = 1.0MHz, SOJ package orily) GND Supply Voltage o]0 0 v
Symbol Parameter(" Conditions | Max. | Unit VIH Input High Voltage 22 | — jVcc+05( V
CIN Input Capacitance VIN = 3dV 6 oF ViL Input Low Voltage | 05| — 08 \
cout Quiput Capacitance VOuT = 3dvV 4 pF EOSE‘(Min.) =-1.5 for pulse width less than 10ns, once per cycl(:fm‘bloa

NOTE: 3000 tol 03
1. This parameter is guaranteed by device characterization, but is not
production tested.

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

IDT61B98
Symbol Parameter Test Condition Min. Max. Unit
(1} Input Leakage Current VccC = Max., VIN = GND to Vcc e 5 HA
JiLo| Output Leakage Current Vce = Max., CS = VIH, VOUT = GND to Vce — 5 uA
VoL Output LOW Voltage 1oL =10mA, VCC = Min. —_ 0.5 \
IOL =8mA, VCC = Min. —_ 0.4
VOH Qutput HIGH Voltage IOH =-4mA, VCC = Min. 2.4 —_ )

3000 tbl 05
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IDT61B98
BiICMOS STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS(™
(Vce = 5.0V £10%, VIL = 0.2V)

6189858 61B98S10 61B98S12 61B98S15
Symbol Parameter Com’l. Com'l. Com’l. Com'l. Unit
IcC Dynamic Operating Current, CS < VIL 200 180 160 — mA
Outputs Open, VCC = Max., f = fMAX®
NOTES: 3000 bl 05
1. All values are maximum guaranteed values.
2. fmax = 1tRC, all address inputs are cycling at fuax.
3. Available in SOJ package only.
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 1,2, and 3
3000 1ol 06
5V
480Q
DATAOUT DATAouT
255Q

1.5V
3060 drw 03

Figure 1. AC Test Load

3000 drw 04a

*Including jig and scope capacitance.

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

ATAA
(Typical,
ns)

20 40 60 80 100 120 140 160 180 200

CAPACITANCE (pF) 3000 drw 0o

Figure 3. Lumped Capacitive Load, Typical Derating

6.5



IDT61B98
BiCMOS STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V +10%)

61B98S8 61B98S510 61B98S12
Symbol Parameter Min. | Max. Min. [ Max. Min. | Max. | Unit
tRC Read Cycle Time 8 —_ 10 _ 12 - ns
tAA Address Access Time —_ 8 — 10 — 12 ns
toLzth CSto Output in Low-Z 1 — 1 — 1 — ns
tchz(" CSto Output in High-Z — 6 — 6 — 7 ns
tACS CS Access Time — 6 — 7 — 7 ns
toE OE to Output Valid — 4 — 5 — 6 ns
toLz(" OFE to Output Low-Z 1 — 1 - 1 — ns
toHz" OE to Output High-Z — 3 — 3 — 3 ns
toH Out Hold from Add Change 3 . 3 . 3 —_ ns
twe Wirite Cycle Time 8 — 10 — 12 — ns
taw Address to End-of-Write 8 — 8 — 9 _ ns
tAs Address Setup Time 0 — 0 —_ 0 — ns
twp Write Pulse Width 8 — 8 — 9 — ns
tcw CS to End-of-Write 8 — 8 — 9 — ns
tWR Write Recovery 0 — 0 — 0 - ns
twizl) | WE to Outin High-Z — 3 — 3 - 3 ns
tow Data Setup 5 — 5 — 6 — ns
tDH Data Hold 0 —_ 0 —_ 0 —_ ns
tow( Output from End-of-Write 3 — 3 — 3 — ns
NOTE: 3000 tbl 08
1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.
TIMING WAVEFORM OF READ CYCLE!"?
ADDRESS X VALID ADDRESS 1 X VALID ADDRESS 2
< tAA > 4— tAA —>
oF \ /
\ / tonz”
(¢————— tOF ——P <
3) L
=\ o
< tACS ten?”
- g le— tOH
< te?” > -» toH
DATAout ( DATA 1 VALID ( DATA 2 VALID E—

3000 drw 05
NOTES:
1. WE s HIGH for read cycle, WE > ViH.
2. Address valid prior to or coincident with CS transition LOW.
3. Transition is measured +200mV from steady state.




IDT61B98
BICMOS STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CYCLE)("»% 4%

ADDRESS )(

twe >

N
7<

OE * t onz © |

< tAw »
s \\\\ v/
< twep Pl tWR ——p]
WE j\ J/ l¢—— tcHz® ———p]
e T o
DATA out _< PREVIOUS DATA VALID® ) L__DATA VALID®  N—
_ tow |, tDH
DATA N DATA VALID
3000 drw 06
TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CYCLE)(" %9
< twe >
ADDRESS /
X_ Y
< tAw »
TS 7£
— 1S —pie tow - —pie ‘WR(z)-J
A\ /4
l¢— tow — plg— tDH —
DATAN DATA VALID >.____
3000 drw 07

NOTES:

1.
2. twR is measured from the earlier of CS or WE going HIGH to the end of the write cycle.

3.

4. 1fCSLOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in the high-impedance state. Likewise, if CS HIGH

o

Awrite occurs during the overlap of CS LOW and WE LOW.
During this period, the I/O pins are in the output state and input signals must not be applied.

transition occurs simultaneously with or before WE HIGH transition, the outputs remain in the high-impedance state.

. OE is continuously HIGH. If OE is LOW during 2 WE controlled write cycle, the write pulse width must be the larger of twe 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 twp. For a CS controlled write cycle, OE may be LOW with no degradation to tcw.

. The transition is measured +200mV from steady state.

6.5 5



IDT61B98
BiCMOS STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION

IDT 61B98 S XX X X
Device Power Speed Package Process/
Type Temperature
Range

I—| Blank Commercial (0°C to +70°C)

TP 300-mil Plastic DIP (P24-1)

Y 300-mil Small Outline, J-bend (SO24-4)

8 SOJ Package Only

10 Speed in nanoseconds
12

3000 drw 08
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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

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.)

— Commercial: 15/20/25/35ns (max.)

Low power consumption

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

24-pin CERDIP, 24-pin plastic DIP, high-density 28-pin
leadless chip carrier, 24-pin SOJ and CERPACK
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 IDT7198 is a 65,536 bit high-speed static RAM orga-
nized as 16K x 4. It is fabricated using IDT's high-perfor-

o o . - .

s e o o

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. 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 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 capability 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 5 volt supply.

The IDT7198 is packaged in either a 24-pin ceramic DIP,
24-pin plastic DIP, 28-pin leadless chip carrier, 24-pin SOJ
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

po —{>—] ] Ve
[ ]
. .« GND
L ]
65,536-BIT
.  |DECODER MEMORY ARRAY
L ]
L ]
we —{>—
| Il
Voo E COLUMN 1/0
1101
INPUT
DATA
1102 B_ CONTROL
/03 _?v

TS
Cs2

WE1

Ak

L

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

OE

2985 drw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc.
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IDT7198S/L CMOS STATIC RAMS
64K (16K x 4-BIT) Added Chip Select and Output Enable Controls

MILITARY AND COMMERCIAL TEMPERATURE RANGES

MEMORY CONTROL

The IDT7198 64K high-speed CEMOS static RAMincorpo-
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.

The dual chip select feature (CS1, CS2) now brings the
convenience of improved system speeds to the large memory
designer by reducing the external logic required to perform
decoding.

Both chip selects, Chip Select 1 (CS1) and Chip Select 2
(CS2), must be in the active-low state to select the memory. If
either chip select is pulled high, the memory will be deselected
and remain in the standby mode.

PIN CONFIGURATIONS

—
Ao 24 b Vce
A1 23 [ 1 A3
A2[}3 22 [T A2
As[]4 ES:_} 21 AN
A4S gops-4, 20 At
As[]e & 19 [J As
Asl7 E24-1 18 [JCS2
A7[]e 73 1103
As ]9 18 1 1102
Tsi] 1o 15 [ vo1
CE[ " 16 |7 1100
GND [ 12 SO WE

2985 drw 02

DIP/SOJ/CERPACK
TOP VIEW

Llog
A1l 4 ! 26 [J NC
A2|1s 25 [] A3
A3 [ls 24 [] A12
A4 |17 23 [ At
As |18 L28-2 22 [] Ao
As |19 21 [] Ao
A7 |1 10 20 [} 1/0s
As |11 11 19 [ o2
CS1 112 18 [ 1/01
Ay
ogle g s
P-Ou 5 %" |§ =
LcC
TOP VIEW

PIN DESCRIPTIONS

Name Description
A0-A13 Address Inputs
CS1 Chip Select 1
CS2 Chip Select 2"
WE Write Enable
OE Output Enable
I/00-1/03 Data /O
vce Power
GND Ground
2985 tbl 01
TRUTH TABLE("

Mode CS1|Cs2 | WE | OF /o Power
Standby H X X X HighZ | Standby
Standby X H X X HighZ | Standby
Read L L H L Dout 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't care.
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IDT7198S/L CMOS STATIC RAMS
64K (16K x 4-BIT) Added Chip Select and Output Enable Controls

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS("

CAPACITANCE (Ta = +25°C, t = 1.0MHz, Vcc = 0V)

Symbol Rating Com'l. Mil. Unit Symbol Parameter(" Conditions | Max.{ Unit
VTerRM | Terminal Voltage | -0.5t0 +7.0| -0.5t0 +7.0| V CIN Input Capacitance VIN = 0V 7 pF
with Respect Court Output Capacitance VouT = 0V 7 F
10 GND put “ap = p
. ° NOTE: 2385 101 04
Ta Operating 010+70 ( -55t0+125) °C 1. This parameter is determined by device characterization, but is not
Temperature production tested.
TBIAS Temperature -5510 +125| ~65t0 +135] °C
Under Bias
Tsta | Storage _55t0+125| 6510 +150| °c | RECOMMENDED DC OPERATING
Temperature CONDITIONS
PT Power Dissipation 1.0 1.0 W Symbol Parameter Min. | Typ. | Max. | Unit
louT DC Output 50 50 mA Vce Supply Voltage 4.5 5.0 5.5 \Y
Current GND Supply Voltage 0 0 o | v

NOTE: 2985 tbl 03 -

1. Stresses greater than those listed under ABSOLUTE MAXIMUM | VM Input High Voltage | 22 | — | 60.| V
RATINGS may cause permanent damage to the device. Thisis a stress ViL Input Low Voltage —05M0 ] — 08 | Vv
rating only and functional operation of the device at these or any other -
conditions above those indicated in the operational sections of this NOTE: L 2985 16105
specification is not implied. Exposure to absolute maximum rating 1. Vi (min.) = -3.0V for pulse width less than 20ns, once per cycle.
conditions for extended periods may affect reliability.

RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
Grade |Ambient Temperature| GND Vece
Military ~55°C to +125°C ov 5V +10%
Commercial 0°Cto +70°C ov 5V + 10%
2985 tbl 06
DC ELECTRICAL CHARACTERISTICS
Vce = 5.0V +10%
IDT7198S IDT7198L
Symbol Parameter Test Condition Min. Max. Min. Max. Unit
Jio] Input Leakage Current Vee = Max., MIL. —_ 10 —_ 5 pA
VIN = GND to Vcc COM'L. -— 5 — 2
|ILo] 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 \
loL = 8mA, Vcc = Min. — 04 — 04
VoH Output High Voltage IoH = -4mA, Vce = Min. 2.4 e 2.4 — \
2985 tbl 07




IDT7198S/L CMOS STATIC RAMS
64K (16K x 4-BIT) Added Chip Select and Output Enable Controls MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

7198515 7198520 7198525 7198835 7198845 | 7198S55/70 | 7198S85
7198L15 | 7198120 | 7198125 | 7198L35 | 7198L45 | 7198L5570 | 7198L85
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
Icc1 | Operating Power S |100| — | 100| 105 {100] 105]| 100| 105| — [ 105| — | 105 | — |105| mA
Supply Current, CSt and
CS2 < V1L, Outputs Open L 7% | —(7)80 |70]8 | 708 | —]8]| —]8 {— |80
vce = Max., f = 0@
lcc2 | Dynamic Operating S |135] — | 130| 160 | 125| 155| 125|140 — | 140] — | 140 | — |140 | mA
Current, CS1 and
CS2 < ViL, Outputs Open L J125) —| 115|130 [105] 120f 105 115] — } 110 — | 110 [ — [105
Vce = Max., f = fmax(@
IsB Standby Power Supply S 60 | —| 55| 70 |50 | 60| 45| 50 | — | 50| — | 50 | — | 50 | mA
Current (TTL Level), CS1
orCS22 VIH, Voo =Max.,| L 45 | —| 40| 50 [35 |40 30| 35| — | 35| — |3 [— |35
Outputs Open, f = fuax®
1sB1 Full Standby Power S 20| —] 151251152015 20| — | 20| — |20 |— |20 | mA
Supply Current (CMOS
Level) CS1 or CS2 > VHe,
Vce=Max., VIN>VHcor | L 15| —| 05{15|0o5|15[05|15( — |15} — |16 |— |15
VINS VLG, f = 00D
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 ALL TEMPERATURE RANGES
(L Version Only) Vic = 0.2V, VHC = Vcc - 0.2V

Typ. Max.
Vcec @ Veec @
Symbol Parameter Test Condition Min. 2.0v 3.0v 2.0v 3.0v Unit
VDR Vcce for Data Retention s 2.0 —_— — —_ — \
Iccor Data Retention Current MIL. - 10 15 600 900 HA
COM'L. — 10 15 150 225
tcor® Chip Deselect to Data CS10rCS22 VHe 0 — — — — ns
Retention Time VIN2 VHC orsVic
tr® Operation Recovery Time trctd — — — — ns
s Input Leakage Current — — — 2 2 A
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
Vee 45V A asv
tcOR VDR22V 1A
o= T77TTITF /7RI
[of) ViH Vor VIH
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 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

2985tbi 10
5V
4800
DATAout
255Q 30pE*

2985 drw 05

Figure 1. AC Test Load

5V

480Q
DATAout

2550 5pF*

2985 drw 06

Figure 2. AC Test Load
{for tcLz1, 2, torz, tcHzi, 2, tonz, tow and twhz)

*Includes scope and jig capacitances

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

7198515M20| 7198525 |7198535159| 7198555@ | 7198570@ | 71985859
7198L15("20| 7198125 (7198L35/5@| 7198L55@ | 7198L70@ | 7198L85@ ‘
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 —_ 85| — ns
tAA Address Access Time — | 15/19] — 25 — | 35/45] — 55 e 70 — 1 85 | ns
tacs1,2 | Chip Select-1,2 Access Time® — | 15/20] — 25 — | 35/45| — 55 — 70 — | 85 ns
tclz1,2 | Chip Select-1,2to Outputintowz® | 5 [ — [ 8§ | —| 5| — |85 [ — {5 —| 5{ — [ns
tOE Output Enable to Output Valid — | 89 | — 11 — | 20/25] — | 35 — | 45| — | 55 | ns
toiz | Output Enableto Outputintowz® | 5 | — | s | —| 5| —[5 | —} 5| —] 68| — |ns
tcHz1,2 | Chip Select 1,2to OutputinHighZ® [ — | 78 | — | 10| — | 14} — ] 20 | — ] 25 | —| 30 |'ns
toHz Output Disable to Outputin High 29— 78| — — 151 — | 20 — | 25 — | 30 | ns
toH Output Hold from Address Change 5 — 5 — 5 — | 5 — 5 — 5§ — |ns
teu Chip Select to Power Up Time(* — | o | — —]lo}t—=]o]| -] o0of]—|ns
tP0 Chip Deselect to Power Down Time!¥ | — [15/20] — | 25 | — |3545 — [ 585 | — ] 70 | —| 85 | ns
NOTES: 2985 tbl 11

1. 0°to +70°C temperature range only.

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

3. Both chip selects must be active low for the device to be selected.
4. 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 AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1"

| tRC >
ADDRESS
= tAA - toH—]
7t TRRRRR R L
tOLz(;)OE touz "
tACs1, 2 - 5
D oz , fe———— tchzn,2f ) >
DATAoUT ( DATA VALID XX)Q_

2985 drw 07

TIMING WAVEFORM OF READ CYCLE NO. 224

| tRC -
ADDRESS *

< tAA »{
- toH tOH —»

DATAoUT PREVIOUS DATA VALID ) DATA VALID )(

2985 drw 08

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

CSi2 5( 7Z

- tACS1, 2 > | toHz, 2 (5)

|t tCL21,2(5) — ]

DATAGUT DATA VALID r—

[+—tPD

VeosuppLY ' T
CURRENT 3 7

2985 drw 09

NOTES:

. WEis HIGH for READ cycle.

. Device is continuously selected, CS1 = Vi, CS2 = ViL.

. Address valid prior to or coincident with CS1 and or CSz transition low.
. OE=VuL.

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

A ON =
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iDT7198S/L CMOS STATIC RAMS
64K (16K x 4-BIT) Added Chip Select and Output Enable Controls MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

7198515020 7198525 (719853545 7198555@ | 71985701 | 7198585@
7198L15M20] 7198L25 |[7198L35/45%] 7198L55@ | 7198L70@ | 7198L85@
Symbol Parameter Min. | Max. | Min. | Max.] Min.] Max.| Min. ] Max. | Min.] Max. | Min.[Max. [unit
Write Cycle
twe Wirite Cycle Time 14/17{ — } 20 | — |30/40) — | 50 | — 60 | —~ | 75| — |ns
tcw12 | Chip Select to End-of-Write® 14117 — [ 20 | — [25/35] — |50 | — |60 | — | 75| — | ns
tAw Address Valid to End-of-Write H417| — 20 — |25/35) — | 50 —_ 60 — 75 | — ns
tAs Address Set-up Time 0 — 0 — 10 — | 0 _ 0 —_ 0| — [ns
twp Write Pulse Width 14/17] — | 20 | — |es;es| — |s0 | — |60 | — | 75| — |ns
twRr1,2 | Write Recovery Time 0 — 0 — ] 0 — 1o — 0 — 0| — |ns
twHz | Write Enableto OutputinHigh-Z® | — |56 | — | 7} — J1o18] — J 25 | — J 30 | — [ 40 [ns
tow Data Valid to End-of-Write 10 — 13 — |15720) — | 25 —_ 30 —_ 35 | — ns
tDH Data Hold Time : 0 — 0 — 0 — 10 — 0 — 0] — |ns
tow Output Active from End-of-Write!* 5 — | 5] —| s — |5 | —|5s5s|—]| s5|— |ns
NOTES: 2985 tbl 12

1. 0°to +70°C temperature range only.

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

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

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

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)("» %3 7)

- twc -
ADDRESS X X
OE /
taw — ‘
CS1,2 \ /
le— tAS twp (0 ' ole— WA —p]
WE O\ f
i 6)
e— twhz © ‘:‘ tow (©
DATAoUT ——( @ @
. 4/' tow tDH
DATAIN DATA VALID
2985 drw 10
NOTES:

WE, CS1 or CS2 must be HIGH during all address transitions.

. A write occurs during the overlap (twe) of a LOW WE, a low CTS1 and a LOW TSa.

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

. During this period, the 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, outputs remain in the high-impedance state.

. Transition is measured +200mV from steady state.

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

MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

twe I
ADDRESS X X
tAW
CSt,2 i 7£
la— tAS tcw tWR

/

tDW ——»re¢—— 1DH

DATAIN

-

X

DATA VALID

NOTES: -
. WE, CS1 or C82 must be HIGH during all address transitions.

. A write occurs during the overlap (twp) of a LOW WE, a LOW CS1 and a LOW CS2.
. twr is measured from the earlier of CS1, CS2 or WE going HIGH to the end of the write cycle.

2985 drw 11

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

. Transition is measured +200mV from steady state.

1
2
3
4. During this period, the I/0 pins are in the output state, and input signals must not be applied.
5
6
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/0 drivers to tumn off and data
to be placed on 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 specified twp.

ORDERING INFORMATION

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

-

Commercial (0°C to +70°C)

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

300 mil Ceramic DIP (D24-1)

300 mil Plastic DIP (P24-1)
Leadless Chip Carrier (L28-2)
Small Outline IC, J-Bend (S024-4)
CERPACK (E24-1)

Commercial Only

Military Only Speed in nanoseconds

Military Only
Military Only
Military Only

Standard Power
Low Power
2985 drw 12
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Integrated Device Technology, Inc.

CMOS STATIC RAMs
64K (16K x 4-BIT)
Separate Data Inputs and Outputs

IDT71981S/L
IDT71982S/L

FEATURES:

+ Separate data inputs and outputs

IDT71981S/L: outputs track inputs during write mode
IDT71982S/L: high impedance outputs during write mode
High speed (equal access and cycle time)

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

— Commercial: 15/20/25/35ns {max.)

Low power consumption

Battery backup operation—2V data retention (L version only)
High-density 28-pin hermetic and plastic DIP, 28-pin
leadless chip carrier, and 28-pin SOJ

+ Produced with advanced CMOS high-performance
technology

Inputs and outputs directly TTL-compatible

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

e o o

o o

.

.

.

DESCRIPTION:

The IDT71981/IDT71982 are 65,536-bit high-speed static
RAMs organized as 16K x 4. They are fabricated using IDT's
high-performance, high-reliability technology—CMOS.

Access times as fast as 15ns are available. These circuits
also offer a reduced power standby mode (IsB). When CS1 or
CS2 goes high, the circuit will automatically go to, and remain
in, this standby mode. In the ultra-low-power standby mode
(Iss1), the devices consume less than 2.5mW, typically. This
capability provides significant system-level power and cooling
savings. The low-power (L) versions also offer a battery
backup data retention capability where the circuit typically
consumes only 30pW operating off a 2V battery.

Allinputs and outputs of the IDT71981/IDT71982 are TTL-
compatible and operate from a single 5V supply.

The IDT71981/IDT71982 are packaged in either a 28-pin,
300 mil hermetic DIP, 28-pin 300 mil plastic DIP, 28-pin
SOJ,or 28-pin leadless chip carrier.

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

DECODER

l— VcC
l¢— GND

65,536-BIT
MEMORY ARRAY

[ |

COLUMN /O

INPUT
DATA
CONTROL

@ &l
ol o
cj

IDT71982 ONLY

)

Yo

Y2

Y3

R

RE
mim
|
1

IDT71981 ONLY

=

The IDT logo is a regi: of |

d Device Technology, Inc.

2988 drw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES
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©1992 Integrated Device Technology, Inc.
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IDT71981S/L, IDT71982S/L

CMOS STATIC RAM 64K (16K x 4-BIT) Separate Data Inputs and Outputs MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS PIN DESCRIPTIONS
Name Description
Ao []1 ~/ 28 [ Vce
A1 27 [ Ava Ao-A13 Address Inputs
A2 3 26 [ A12 CS1,Cs2 Chip Selects
As [ 4 25 [1 Ant WE Write Enable
A4]5 D28-3 24 [7] A1
AsCls  pogs 22[1 Ae OE Output Enable
As 7 & 2Ds Do-D3 DATAIN
A7 []s 50285 21[] D2
As s 20 Y Yo-Y3 DATAouT
Do ] 10 190 Y2 vee Power
Din 181 Y1 GND Ground
CS1 [ 12 17 g Yo 7058 5101
[o]=Nu RE! 16 [] WE (3)
GND O +¢ w oS TRUTH TABLE
Mode CS1| CS2 | WE [OE | Output Power
2988 drw 02
Standby H X X | X HighZ | Standby
DIP/SOJ
TOP VIEW Standby X H X X HighZ | Standby
Read L L H L Dourt Active
Write(? L L]|L]L DN | Active
NDEX S 53 § i Write(") L| L L |H HighZ | Active
—— Write® L{ L | L |X | Hghz | Active
LR . Read L L H|H HighZ | Active
A3 [14 26 [} A1z
I 25 [ A11 NOTES: 2988 tbl 02
As })s : 1. For IDT71981 only.
As 16 24 [1 Aro 2. For IDT71982 only.
As [17 23 [} As 3. H=VH, L=V X =don'tcare.
A7 [le L2822 22[]Da
As |1 21 [] D2
Do f.1 o 2 v ABSOLUTE MAXIMUM RATINGS!"
1 . -
cs1 [ 12 18 [] v1 Symbol Rating Com’l. Mil. Unit
}3, T.i. 5 }E, 1,1 / VTERM | Terminal Voltage [-0.5t0 +7.0| -0.5t0 +7.0| V
with Respect
2988 drw 03
L Eg“ 3 " to GND
© A Operating | 0to+70 | —55t0+125| °C
Temperature
Lcc
TOP VIEW TelAs Temperature -5510 +125| —651t0 +135| °C
Under Bias
TstG Storage -551t0 +125| -65to +150| °C
Temperature
CAPACITANCE (Ta = +25°C, f = 1.0MHz) PT___ | Power Dissipation) 1.0 10 | W
Symbol Parameter(" Conditions | Max.| Unit lour ggrgﬁ:pm 50 50 mA
CIN Input Capacitance VIN = 0V 7 pF NOTE: 2088 10/ 03
- _ 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
Cour Output Capacitance Vour =0V 7 PF RATINGS may cause permanent damage to the device. This is a stress
NOTE: 2988 tbl 04 rating only and functional operation of the device at these or any other
1. This parameter is determined by device characterization, but is not conditions above those indicated in the operational sections of this
production tested. specification is not implied. Exposure to absolute maximum rating

conditions for extended periods may affect reliability.
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IDT71981S/L, IDT71982S/L.
CMOS STATIC RAM 64K (16K 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 Vce
Vee Supply Voltage 45 1501 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 Inpul ngh Voltage 2.2 — 6.0 \ 2988 tbl 06
ViL Input Low Voltage |-05"| — | 08 | Vv

NOTE: 2988 bl 05

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

DC ELECTRICAL CHARACTERISTICS

Veec=5.0V+10%

IDT71981/2S IDT71981/2L
Symbol Parameter Test Condition Min. Max. Min. Max. Unit
1| Input Leakage Current Vce = Max., MIL. — 10 — 5 RA
VIN = GND to Vcc COM'L. — 5 — 2
|lLo] Output Leakage Current| Vcc = Max., CS1.2= VI, MIL. — 10 — 5 HA
Vout = GND to Vce COM'L. — 5 — 2
VoL Output Low Voltage loL = 10mA, Vcc = Min. 0.5 — 0.5 \'
loL = 8mA, Vcc = Min. — 0.4 — 0.4
VoH Output High Voltage " loH = —-4mA, Vcc = Min. 24 — 24 — \Y
2988 tbl 07

DC ELECTRICAL CHARACTERISTICS("

(Vce = 5V £ 10%, VLc = 0.2V, VHC = Vce - 0.2V)

71981/2515 | 71981/2520 | 71981/2525| 71981/2S35 | 71981/2545 | 71981/2S55/7071981/2585
7198122L15 | 7198172120 | 719812125 | 71981/2L35 | 71981/2L45 |71981/2L55/70 | 71981/2L85

Symbol| Parameter Power [Com’l| Mil. [Com’l| Mil. [Com’l.| Mil [Convl[ Mil. {Com’l.[ Mil. {Com'L[ Mil. [Com’l| Mil { Unit
lcct | Operating Power S 100} — | 100| 105] 100{ 105| 100{ 105| — | 105} — {105 | — {105 mA

Supply Current
CS1,2 = ViL, Outputs Open| L 7% |—|70|80 )| 70|80 70| 80| —| 8| —|8 |— |80
Vee = Max,, f =02
lcc2 | Dynamic Operating S [135| — | 130]| 160| 125] 155] 125 140] — | 140 — | 140 | — [140| mA
Current
CTS1,2= Vi, Outputs Open| L |125| — | 115) 130 105 | 125] 105] 115| — | 110 — | 110 | — ]105
Vee = Max., f = fmax®
IsB Standby Power Supply S 60 | —| 55| 70 [ 50 | 60| 45| 50 | — | 50} — | 50 |— {50 { mA
Current (TTL Level)
CS1,2 2 VIH, Vce = Max., L 45 | — | 40| 50| 35| 50| 3040} — | 35| — |35 |— |35
Outputs Open, f = fmax®
Iss1 | Full Standby Power S 20| — 1151251520 15|20 —| 20| — |20 |— |20 | mA
. Supply Current (CMOS
Level) CS1,2 2 VHc,
Vece= Max., VIN 2 VHc or L 15| —|05}15|05]|15| 05|15} — | 15| — [15 |— |15
VINS VLG, | =00

NOTES: 2988 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.
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IDT71981S/L, IDT71982S/L
CMOS STATIC RAM 64K (16K x 4-BIT) Separate Data Inputs and Outputs

MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

Typ. Max.
Vec @ Vce @
Symbol Parameter Test Condition Min. 2.0v 3.0v 2.0V 3.0v Unit
VDR Vcc for Data Retention — 2.0 . — —_ —_ \
lccor Data Retention Current MIL. - 10 15 600 900 HA
COM'L. —_ 10 15 150 225
tcor® Chip Deselect to Data CS10rCS22 VHe 0 — —_— —_ — ns
Retention Time VIN2 VHC or<Vie
R0 Operation Recovery Time trcl® — — — — ns
L@ Input Leakage Current — e — 2 2 pHA
NOTES: 2988 tol 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
Voo asv £ 45v
tCDR VoR22V - 1R
VDR
2088 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
2988 tbl 10
5v 5V
480Q 480Q
DATAouT DATAouTt
255Q 30pF* 255Q 5pF*
2988 drw 04 2988 drw 05
Figure 1. AC Test Load Figure 2. AC Test Load
(for tcLzy, 2, toLz, tcHzi, 2, toHz, tow and twHz)
*Includes scope and jig capacitances
6.7 4



IDT71981S/L, IDT71982S/L
CMOS STATIC RAM 64K (16K x 4-BIT) Separate Data Inputs and Outputs MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

719817251520 | 7198172525 |71981/2535/451 | 71981/2555% | 71981/2570@ | 71981725852
71981721520 | 7198172125 |71981/2L35/45% | 71981/2L55@ | 71981220707 | 71981720852
Symbol Parameter Min. lMax. Min. { Max.[ Min.[ Max. {Min. |Max. Min.l Max. Min.l Max. {Unit
Read Cycle
tRC Read Cycle Time 15/20| — |25 | — | 3545 — |55 [ — |70 | — | 85| — [ ns
tAA Address Access Time — (15619 — | 25 — 135/45| — 55 — | 70} — | 8 |ns
tacs12 | Chip Select-1,2 Access Time(® — 1520 — | 25| — |35145] — |55 | — | 70 | —| 85 | ns
toLz1,2 | Chip Select-1,2 to Outputin Low-Z¥ | 5 — 5 — 5 — |5 — 5 — 5| — | ns
toE Output Enable to Output Valid — |8 |— | 11| —|20/25{ — | 35 | — | 45| — | 55 | ns
toLz Output Enable to Output in Low-Z¥) 5 - 5 — 5 — |5 e 5 —_ 5| — |ns
tcHz1,2 | Chip Selectt,2to OutputinHigh-z2% | — |78 | — | 101 — | 4 |— |20 { — | 25| —| 30 |ns
toHz | Output Disable to Outputin High-Z® | — | 778 | — — 7115 |— 20| —| 25| —] 3 |ns
toH Output Hold from Address Change 5 — 5 — 5 — 15 —_ 5 — 5] — |ns
tPU Chip Select to Power-Up Time{ o |{—Jo| =l o} —]o}t—|o| =] 0] —|ns
tPD Chip Deselect to Power-Down Time)| — 1520 — | 25| — |[3545| — | 55 | — | 70 | —| 85 | ns
NOTES: 2988 tb1 11

1. 0°to +70°C temperature range only.

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

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

4. This parameter is guaranteed by device characterization, but is not production tested.
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IDT71981S/L, IDT71982S/L
CMOS STATIC RAM 64K (16K x 4-BIT) Separate Data Inputs and Outputs MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NoO. 1("

< tRC »!
ADDRESS :}(
n taA toH —
o= NNk /1N
1oe > > toHz )
le— torz®) —

SN W 7777777777777

tACS1, 2 >~

[e———— tCLZ1, 2(5) —_—

DATAGUT v ( DATA VALID )@—

2988 drw 07

le——— tcHz1,2 (9 -

TIMING WAVEFORM OF READ CYCLE NO. 2(1:%4)

tRC »|
ADDRESS X
- tAA »]
toH — tOH —>]
DATAoUT PREVIOUS DATA VALID ) DATA VALID X
2988 drw 08
TIMING WAVEFORM OF READ CYCLE NO. 3("34)
s \' /
Cs N 7
e——— tACS1,2 | tohizt, 20
la— tcLz1, 2(8) — ]
DATAcUT DATA VALID —
[e— tpU(®) ——I le— tpD(©)
ICC —=mmm—— e ——————
Vce SUPPLY
CURRENT |58
2988 drw 09
NOTES:
1. WE is HIGH for READ cycle.
2. Device is continuously selected, CS1 = Vi, CS2 = VIL.
3. Address valid prior to or coincident with CS1 and or CS2 transition low.
4. OE = VL.
5. Transition is measured +200mV from steady state voltage.
6. This parameter is guaranteed by device characterization but is not production tested.
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IDT71981S/L, IDT71982S/L.
CMOS STATIC RAM 64K (16K x 4-BIT) Separate Data Inputs and Outputs

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V +10%, All Tem

perature Ranges)

7198172515120 | 71981/2825 | 71981/2835/45@) 71981/2555 | 71981/2570 | 71981/2585%
71981/2L15"20 | 71981/2L25 | 71981/2L35/451)| 71981/2L557 | 71981/2L70'% | 71981/2L85@
Symbol Parameter Min. [ Max. | Min.[Max.| Min. | Max. [Min. [Max. | Min.| Max] Min. | max. |unit
Write Cycle
twe Write Cycle Time 1417 — 20 | — (30/40( — |50 ( — 60 —| 75 — |[ns
tcwi,2 Chip Select to End of Write 14117 — 20 | — | 2535 — 85 | — 60 — 75 — |ns
taw Address Valid to End of Write| 14/17| — 20 — | 2535 — 50 —_ 60 — 75 — |ns
tas Address Set-up Time 0 — 0 —_ 0 —_ 0 —_ 0 - (o] — |ns
twp Write Pulse Width 1417 — 20 | — | 25/35| — 50 | — 60| —| 75 — |ns
twrt,2 | Write Recovery Time 0 — 0 —_ 0 —_ 0 —_ 0 — 0 — | ns
twWHZ Write Enable to Output —_ 5/6 —_ 7 — {10/15| — | 25 —_ 30 — | 40 |[ns
in High Z®9
tow Data Valid to End of Write 10/10| — 13 — | 15/20] — 25 — 30 —_— 35 — |ns
toH Data Hold Time 0 — 0 — 0 - 0 — — — |ns
tow Output Active from 5 — 5 e 5 — 5 — —_ — |ns
End of Write{35)
tiy Data Valid to Output — |12115| — | 20 — | 30/35 | — | 40 — | 45| — | 50 |ns
Valid@4)
twy Wirite Enable to Output — |12/15| — | 20 — [30/35| — | 40 — | 451 — { 50 |ns
Valid®4)
NOTES: 2988 tbl 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.
4. For IDT71981S/L only.
5. For IDT71982S/L only.
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IDT71981S/L, IDT71982S/L
CMOS STATIC RAM 64K (16K x 4-BIT) Separate Data Inputs and Outputs MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

-t twe -

X

«—> twR1, 2

e 7/]7F AN
oS A\ £/

ADDRESS X

-—»A fe—tas -
e NN\ S 7777/ /4

DATAN DATA VALID YXOOXXXX

ALY
DATACUT 993322227

2988 drw 10
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)"- %)
-t twc -
ADDRESS 4)( )(
l«e— tAs > tcw twa1, 209
— o)
SRR N AN NI
1AW -
WE \ )( 7£ toH
©8)
- twiz ©® ~ tow ]
iDW —f—— {DH —»
DATAIN DATA VALID )(
- tiy
DATAout 7 DATA UNDEFINED ‘X DATA VALID®
DATAourt @ DATA UNDEFINED
2988dw 11
NOTES:

WE or CS1 or CS2 must be HIGH during all address transitions.

A write occurs during the overlap (twp) of a LOW WE, a LOW CS1 and a low CS2.

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

If the CS1 and or CS2 low transition occurs simultaneously with or atter the WE low transition, outputs remain in a hlgh-lmpedance state.
. OE is continuously LOW (OE = Vi).

. Transition is measured +200mV from steady state.

. For IDT71981 only.

. For IDT71982 only.

. DATAouT = DATAIN.

tomxlm(n'h'mg\)_—A
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IDT71981S/L, IDT71982S/L
CMOS STATIC RAM 64K (16K x 4-BIT) Separate Data Inputs and Outputs MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 3 (WE CONTROLLED, OE LOW)(": %)

twe >

AN /777777777777

ADDRESS X

tAw
twp @)
— A \ /
WE DO\ 7
tAs - - tow tDH
DATAIN X DATA VALID
ty
[——— WY ——
DATAoUT) DATA UNDEFINED X DATA VALID
twHz (6:8)
DATAouT® DATA UNDEFINED ‘
2988 drw 12
NOTES:

. WE or CS1 or CS2 must be HIGH during all address transitions.

. Awrite occurs during the overlap (twp) of a LOW WE, a low CS1 and a LOW CS2.

. twR is measured from the earlier of CS1, €S2 or WE going HIGH to the end of the write cycle.

If the CS1 and or TSz low transition occurs simultaneously with or after the WE low transition, outputs remain in a high-impedance state.
OE is continuously LOW (OE = V).

. Transition is measured +200mV from steady state.

. For IDT71981 only.

. For IDT71982 only.

. DATAouT = DATAIN.

ORDERING INFORMATION

CONOMAWN =

IDT XXXX X 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

D 300 mil CERDIP (D28-3)

P 300 mil Plastic DIP (P28-2)

L Leadless Chip Carrier (L28-2)

Y 300 mil Small Outline IC, J-Bend (SO28-5)

15 Commercial Only

20

25

35 Speed i d
45 Military Only peed In nanoseconds

55 Military Only
70 Military Only
85 Military Only

S Standard Power
L Low Power

| 71981 64K (16K x 4-Bit)
| 71982 64K (16K x 4-Bit) High Impedance Outputs

2988 drw 13
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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, LCC and CERPACK
— 32-pin LCC, and PLCC

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. Itis fabricated using IDT's high-performance,
high-reliability CMOS technology.

Address access times as fastas 15ns are available and the
circuit offers a reduced power standby mode. When CSt goes
high or CSz2 goes low, the circuit will automatically go to, and
remain in, a low-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 mil DIP; 32-pin PLCC and
LCC; 28-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

Ao 0—%: > ‘
1 <¢—— Vce
o Y Rk
[ ] [
o ADDRESS | o 65,536 BIT ¢ GND
. DECODER . MEMORY ARRAY
[ ] ®
Arz °—[>: *
| A 4
e o ©
A\ A v7
100 o—g |
° v ° /0 CONTROL
® { [ ]
. /— ‘
® © o
[ J
/07 © ,\ :
“ VA \
CS1 o—
CS2 o CONTROL
OE o—] LOGIC
m o—1 2967 drw 01

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

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AUGUST 1992

©1992 Integrated Device Technology, Inc.
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IDT7164S, IDT7164L

CMOS STATIC RAM 64K (8K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS
(Y So8 g
NC O 28 [1Vce INDEX  2&2=3[26 INDEX &S00 8
Az 2 27 [1 WE RS E R R IEN <<zz>IFo N
A73 26 [ CS2 4 3 2 2282726 T??ua_z';&)‘
As[]4 pog.1 25[1As As 115 1 25 [} As As [1s ' 20 [ As
As 5 24 1 A As s 24 [ Ao As [1e 28 [[] Ao
As]se D28-3 23 [ A1 As [17 23 [} At A4 17 27 [ An
A7 E282 »HGE e Lzs1 22 [{OE As [ s2-1 2 [|NC
A:le  P281 21 [JAw ‘L 1 == Az [o & 25 [ OF
o Ao [J10 20 [[] CS1 : :
Age P22 ]S V0o 111 o U] vor Arflo a2 2 [fAw
Ao[]10 gopg.3 19 VO 7 742 1314 15 16 17 18 Ao [111 : 23 [ CSy
VO o] 11 soze5 1® /0 6 Uninininisisinily/ NC [112 22 [[] vor
o112 17 /O 5 o8 =) 8383 /0o {113 21 [[] vos
021 © 0 « Rl (ppmzens )
GND ] 14 15 [0 3 267 dw o4 e NO O o e
Q0=2=Z2000 2967amo3
2967 drw 02 28-PINLCC -To T
TOP VIEW
DIP/SOIC/SOJ/CERPACK RO
TOP VIEW
PIN DESCRIPTIONS TRUTH TABLE(123)
Name Description WE| Co1] Cs2 | OE| 1O Function
Ao-A12 Address X | H| X | X | High-Zz [Deselected — Standby (ISB)
I/0o-1107 Data Input/Output X | X L X | High-Z |Deselected — Standby (ISB)
Cst Chip Select X | VHC| VHC or| X | High-Z |Deselected ~Standby (ISB1
CS2 Chip Select viLe )
WE Write Enable X X VLC 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 | Datan |Write Data
2067wi01  NOTE: _ _ 2967 1ol 02
1. CS2 will power-down CS1, but CS will not power-down CSa.
2. H=VH, L= Vi, X=don'tcare.
3. Ve =0.2V, VHc = Vec - 0.2V
ABSOLUTE MAXIMUM RATINGS
Symbol Rating Com’l. Mil. unitj RECOMMENDED OPERATING
VTERM®@ | Terminal Voltage | 0510 +7.0] 0510+7.0] v | TEMPERATURE AND SUPPLY VOLTAGE
with Respect Grade . Temperature GND vee
lo GND Military T55°C 10 +125°C ov 5V £10%
TA Operating 010470 | =5510+125| °C | Conmercial 0°C o +70°C oV 5V £ 10%
Temperature ‘z%nbl =
TBIAS Temperature ~55t0 +125| 6510 +135| °C
nder Bas RECOMMENDED DC OPERATING
TSTG Storage -551t0 +125 | 6510 +150| °C
Temperature CONDITIONS
PT Power Dissipation 1.0 1.0 w Symbol Parameter Min. | Typ.| Max. |Unit
louT DC Output 50 50 mA vce Supply Voltage 4.5 5.0 55 v
Current GND Supply Voltage 0 0 0 \%
:10;:5: or than th listed under ABSOLUTE M':;Glumi VIH Input HIGH Voltage 22 — [Vec+ 0.5 V
. Stresses greater than those listed under
RATINGS may cause permanent damage to the device. This is a stress viL Input LOW Voltage |—05W) — | 08 v
rating only and functional operation of the device at these or any other NOTE: 2967 b1 06
conditions above those indicated in the operational sections of this 1. ViL(min.) = —1.5V for pulse width less than 10ns, once per cycle.

specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

. VTERM must not exceed VCC + 0.5V.
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IDT7164S, IDT7164L
CMOS STATIC RAM 64K (8K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

CAPACITANCE (7A = +25°C, f = 1.0MHz)

Symbol Parameter(*) Conditions | Max. | Unit
CIN Input Capacitance VIN = 0V 8 pF
cout Output 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™
(Vcc = 5.0V £10%, VLCc = 0.2V, VHC = Vce - 0.2V)

7164815 7164S20 7164525 7164S30
7164L15 7164L20 7164L25 7164L30
Symbol Parameter Power{ Com’l| Mil. |Com’l.| Mil. |Com’L| Mil. [Com’l| Mil. | Unit
(o]0 Operating Power Supply S 110 — | 100 110 20 110 90 100 | mA
Current, CS1 = VIL, CS2 = VIH,
Outputs Open, VCC = Max., f = 0¥ L 100 | — 90 100 80 100 80 90
Icc2 | Dynamic Operating Current S 180 e 170 180 170 180 160 170 | mA
CS1 = 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), CS1 2 VIHorCS2 < VIL
VCe = 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 = 0R), VCC = Max.
1. CS1 2 VHC and CS22> VHC, or L 0.2 — 02 1 0.2 1 0.2 1
2.CS2<VILC

DC ELECTRICAL CHARACTERISTICS(™ (Continued)
(Ve = 5.0V £ 10%, VLG = 0.2V, VHC = Vce - 0.2V)

7164535 7164545 7164555 7164570/8512
7164L35 7164L45 7164L55 7164L70/85®
Symbol Parameter Power| Com’l| Mil. |Com’l.[ Mil. {Com’l.] Mil. | Com’lL} Mil. | Unit
Icct Operating Power Supply S 90 100 — 100 —_ 100 — 100 | mA
Current, CS1t = VIL, CS2 = VIH,
Outputs Open, Vcc = Max., f =08 L 80 90 — 90 — 20 — 90
Icc2 | Dynamic Operating Current S 150 160 - 160 . 160 — 160 | mA
CS1 = Vi, CS2=ViH,
Outputs Open, Vcc = Max., f = fuax® L 130 | 140 | — | 130 | — | 125 — | 120
IsB Standby Power Supply Current S 20 20 e 20 — 20 e 20 mA
(TTL Level), CS1 2 VIH, or CS2 < VIL
Vce = Max., Outputs Open, f = fmax{® L 5 — 5 — 5 —_ 5
1sB1 Full Standby Power Supply Current S 15 20 — 20 — 20 — 20 mA
(CMOS Level), f = 0, Vo = Max.
1. CS12VHc and CS2 2 VHc, or L 0.2 1 — 1 — 1 — 1
2.CS25VLc
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, IDT7164L
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
1] Input Leakage Current | Vcc = Max., MIL. — 10 — 5 HA
VIN=GND to Vcc COM'L. — 5 — 2
|iLo| Output Leakage Current | Vcc = Max., CS1= ViH, MIL. — 10 — 5 pA
VouT = GND to Vcc COM'L. — 5 — 2
Vou Output Low Voltage loL = 8mA, Vce = Min. 0.4 —_ 04 \
loL = 10mA, Vce = Min. — 0.5 — 0.5
VoH Output High Voltage loH = —-4mA, Vcc = Min., 2.4 — 2.4 - \Y
DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
(L Version Only) VLc = 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 | Vce for Data Retention . 2.0 e = — — \
IccoRr Data Retention Current MIL. — 10 15 200 300 RA
COM'L. —_ 10 15 60 90
tcorl® Chip Deselect to Data 1.TS12 VHe 0 — — — —_ ns
Retention Time CS2 = VHc, or
tr® Operation Recovery Time | 2.CS2<Vic trc? — — — — ns
[y ® Input Leakage Current — — — 2 2 HA
NOTES: 2967 1l 10
1. Ta=+25°C.
2. trc = Read Cycle Time.
3. This parameter is guaranteed by device characterization, butis 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 sV
48002 4800
DATAGUT DATAouUT
2550 30pF* 2550 5pF*

2967 drw 06

Figure 1. AC Test Load

2967 drw 07

Figure 2. AC Test Load
(for tcLz, teLzz, toLz, teuzi, tcHzz, toHz, tow, and twhz)

*Includes scope and jig capacitances
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IDT7164S, IDT7164L
CMOS STATIC RAM 64K (8K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

7164515(" 7164520 7164525 7164530
7164L15" 7164L20 7164L25 7164130

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

tRC Read Cycle Time 15 — 20 e 25 s 30 — ns
tAA Address Access Time — 15 — 19 — 25 — 29 ns
tacst | Chip Select-1 Access Time(® — | 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® 3 e 3 e 3 e 3 —_ 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 — ns
tPu Chip Select to Power Up Time™ [ e 0 _ 0 —_ 0 — ns
trD 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 e ns
tWR1 Write Recovery Time (CS1, WE) 0 — 0 — 0 — 0 — ns
twR2 Write Recovery Time (CS2) 5 — 5 - 5 —_— 5 - ns
twHz Wirite Enable to Outputin High-Z(4) — 6 — 8 —_ 10 — 12 ns
tow Data to Write Time Overlap 8 — 10 — 13 — 13 . ns
tDH1 Data Hold from Write Time (CS1, WE) 0 — 0 | — 0 — 0 - ns
tDH2 Data Hold from Write Time (CS2) 5 — 5 — . — ns
tow Output Active from End-of-Write(®) 5 | — 5 —_ 5 — 5 — | 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.

6.8 5



IDT7164S, IDT7164L
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 716454512 71645552 716457028502
7164L35 7164L451 7164155  |7164L70¢/85(2

Symbol Parameter Min. I Max. | Min. LMax. Min. I 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 Timel® — | 35 —_ 45 — 55 — | 7085 | ns
tacsz | Chip Select-2 Access Time™® — | 40 - 45 — 55 — | 70i85 | ns
tctzi2 | Chip Select-1, 2 to Outputin Low-Zt 5 — 5 —_ 5 _ 5 —_ ns
10E Output Enabie 1o Output Valid — 18 — 25 — 30 — | 35/40 | ns
torz Output Enable to Output in Low-Z(¥ 3 - 3 - 3 - 3 — | ns
tcHz1,2 | Chip Select-1, 2 to Output in High-z4 — 15 — 20 — 25 — | 30/35 | ns
toHz Output Disable to Output in High-Z( — | 15 — 20 — 25 — | 3035 | ns
toH Output Hold from Address Change 5 _ 5 — 5 — 5 — ns
try Chip Select to Power Up Time#! 0 —_ 0 _ 0 - 0 — ns
tPD Chip Deselect to Power Down Time(® — | 85 — 45 — 55 — |70/85 | ns
Write Cycle

twe Write Cycle Time 35 — 45 — 55 — 70/85 | — ns
tcw1,2 | Chip Select to End-of-Write 25 — 33 — 50 — 60/75 | — ns
aw Address Valid to End-of-Write 25 - 33 — 50 — 60/75| — ns
s Address Set-up Time o] — (] — 0 —_ 0 — ns
twp Write Pulse Width 25 — 25 — 50 — 60/75| — ns
twR1- | Write Recovery Time (CS1, WE) 0 — 0 _ 0 — 0 — ns
tWR2 Write Recovery Time (CS2) 5 — 5 — 5 — 5 —_ ns
WHZ Write Enable to Output in High-z(¥ — 14 — 18 — 25 — | 30/35{ ns
tow Data to Write Time Overlap 15 —_ 20 —_ 25 — 30135 | — ns
tDH1 Data Hold from Write Time (CS1, WE) 0 — 0 — 0 — 0 — ns
tDH2 Data Hold from Write Time (CS2) 5 —_— 5 —_ 5 —_ 5 — ns
tow Output Active from End-of-Write!¥ 5 | — 5 —_ 5 —_ 5 — | ns

NOTES: 2967 ol 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, IDT7164L
CMOS STATIC RAM 64K (8K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1("

< tRC >
ADDRESS )(
< tAA > 1OH —p
% ANV NK 1/ /1N
< tOE P
l¢—— to1z & ——
CS:2 / x
< torze © > tCHZ2 >
Cs 4
= N\ /NS
< 1ACST » le— torz © >
< torzs © » —tchzt >
DATA YVVIVN_
out ( DATA VALID /
2967 drw 08
TIMING WAVEFORM OF READ CYCLE NO. 2(1:24)
tRC N|
/
ADDRESS /
X
tAA » ¢
toH > OH
DATAout DATA VALID
2967 drw 09
TIMING WAVEFORM OF READ CYCLE NO. 3(1:% 4
Ts N 4
CS1 N 7
CS2 / ~ N\
—7: tacse — > \
— 10172 ) —p e— tcHze® —
< tACs1 > ()
l¢————————————— 10171 (5) ] l4—— tCHZ1 "' ———ppi
"
DATAout : o 4 DATA VALID )—
POWER lcc
SUPPLY 7(
CURRENT Isg
¢— {PD
NOTES:
. WE is HIGH for read cycle. 2967 drw 10

1
2. Device is continuously selected, TS1 = ViL, CS2 = ViH.

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

5. Transition is measured +200mV trom steady state.
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IDT7164S, IDT7164L
CMOS STATIC RAM 64K (8K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)!2:©)

twe
ADDRESS )( )(
es: 77777 AV
55 \NAN\ Yy,
tAw twa1 &) —f
ths
WE ﬂ( 7‘
) Wi e tow ™
ovior IITIIIIIIISY
twHz (s ll., tow o2
DATAIN DATA VALID
2967 drw 11
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)" 2
twe
ADDRESS X X
tas twrz @)
os: 1T 1TN] 7777777777 F P ARLARRRARRRRARNY
tow twr1 @
EEARRARNARRRRRRRRNR S 1
tAaw
AR RANARARRRRANNANY L7777
1DW tDH1,2 oy
DATAIN DATA VALID *XXXXXXXX
2967 drw 12
NOTES:

[ RO B0 S S R

. WE, TS1 or CS2 must be inactive during all address transitions.
. A write oceurs during the overlap of a LOW WE, a LOW CSi1 and a HIGH CSz.
. twr1, 2 is measured from the earlier of CS1 or WE going HIGH or CSz going LOW 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.

. Ifthe CS1 LOW transition or CS2 HIGH transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.
. OE is continuously HIGH. 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

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.

. Transition is measured +200mV from steady state.
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IDT7164S, IDT7164L
CMOS STATIC RAM 64K (8K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

LOW Vcc DATA RETENTION WAVEFORM

DATA

- RETENTION —_—
MODE
Vce 4.5V )( 7£ 4.5V
tcor |« > VoR 22V < » tR
< / / \ / \ \
= LLL/LLT RN N
2967 drw 05
ORDERING INFORMATION
IDT 7164 X XX 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

Y 300 mil SOJ (S028-5)
PE 330 mil SOIC (S028-3)
D 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)
J Plastic Leaded Chip Carrier (J32-1)
L28 28 Leadless Chip Carrier (L28-1})
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 2967drw 13
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Integrated Device Technology, Inc.

N\ BiCMOS STATIC RAM IDT71B64
1dt 64K (8K x 8-BIT)

FEATURES:

+ 8K x 8 organization

+ JEDEC standard 28-pin DIP and SOJ

+ Fast access time and cycle time
— Commercial: 8/10/12 (max.)

» Produced with advanced BiCMOS high-performance
technology

« Bidirectional inputs and outputs directly TTL compatible

DESCRIPTION:

The IDT71B64 is a 65,536-bit high-speed static RAM
organized as 8K x 8. It is fabricated using IDT's high-perfor-
mance, high-reliability BICMOS technology.

The IDT71B64 offers address access times as fast as 8ns.
All inputs and outputs of the IDT71B64 are TTL-compatible.
The device has 2 chip selects for simplified address decoding.

The IDT71B64 is packaged in JEDEC standard 300-mil 28-
pin plastic DIP and SOJ packages.

FUNCTIONAL BLOCK DIAGRAM

Ao ‘
P—[k Voo
[ [}
® L] le—— GND
65,536-BIT
° ADDRESS o MEMORY
PY DECODER ° ARRAY
[} [ ]
Az "—k *
r—l o0 000000 O0
00 o |
° /O CONTROL
o 1
[
o
V07 o R ;
CS1 o
CS2
o CONTROL
Eo | LOGIC
2976 drw 01
WEg |
The IDT logo is a registered trademark of Integrated Device Technology, Inc.
COMMERCIAL TEMPERATURE RANGE AUGUST 1992

©1992 Integrated Device Technology, Inc.
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IDT71B64
BiCMOS STATIC RAM 64K (8K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATIONS

ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Com’l. Unit
VTERM®@ Terminal Voltage -0.5t0+7.0 \
with Respect
to GND
TA Operating Oto+70 °C
Temperature
TBIAS Temperature -5510 +125 °C
Under Bias
TSTG Storage -5510 +125 °C
Temperature
10UT DC Output 50 mA
Current
NOTE: 2976 b1 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 con-
ditions for extended periods may affect reliability.

2. VTeRM must not exceed Vcc + 0.5V.

CAPACITANCE (TA = +25°C, { = 1.0MHz)

Symbol Parameter(") Conditions | Max.| Unit
CIN Input Capacitance VIN = OV 8 pF
Cout Output Capacitance VouT= 0V 8 pF

NOTE: 297616103

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

NCc 1 N~ 28 {1 Vce
Aol 2 27 [ WE
A3 26 [1 CS2
A2 4 25 [ A2
A3[]s 24 [ A1t
Ass 23 [0 Ao
As E 7 P28-2 22 jﬁ
AslJe  gogss 2t HAS
A7 9 20 [ CS1
As[] 10 19 [QVO7
/0o 11 18 [11/06
101 12 17 1105
Vo204 13 18 J1/04
GND [] 14 15 /03
2976 drw 02
DIP/SOJ
TOP VIEW
TRUTH TABLE(?
INPUTS
WE | CST|CS2| OE ’o FUNCTION
X H X X High-Z | Deselected—Standby (IsB)
X |VHc®] X X High-Z | Deselected-Standby (IsB1)
X X L X High-Z | Deselected—Standby (IsB)
X X [Vee® 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: 2976 tol 01

1. H=VmH, L= Vi, X=Don't care.
2. Ve =0.2V, VHe = Vee -0.2V.
3. Other inputs >VHc or <VLc.

RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
Grade Temperature GND vCC
Commercial 0°C to +70°C oV 5V +10%
2976 tbl 04
RECOMMENDED DC OPERATING
CONDITIONS
Symbol Parameter Min. |Typ.| Max. |Unit
Vce Supply Voltage 45 |50 55 \
GND Supply Voltage o} 0 0 v
Vix Input High Voltage | 22 [ — |VCC+0.5] V
viL Input Low Voltage {-0.5"| — | 08 v
NOTE: 2976 tb1 04

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




IDT71B64 . .
BiCMOS STATIC RAM 64K (8K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS(")
(Vee = 5.0V £ 10%, Vic = 0.2V, Ve = Vee — 0.2V)

71B6458C) 71B64S10 71864512
Symbol Parameter Com'l. Com'l Com’l. Unit
Icc Dynamic Operating Current, CS2 > VIH and 180 170 170 mA

TSt < VIL, Outputs Open, VCC = Max., f = fMAX®

IsB Standby Power Supply Current (TTL Level)
CS1 2 VIH or CS2 < VIL, Qutputs Open, 50 50 " 50 mA
Vce = Max., f = fMAX®@)

1SB1 Fuli Standby Power Supply Current (CMOS Level)
CSt 2 VHC or CS2 < VLC, Outputs Open, 20 20 20 mA
Vce = Max., f = 0@, VIN < VLC or VIN2 VHC
NOTES: 2896 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.

3. Preliminary only.

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Cutput Reference Levels 1.5V
AC Test Load See Figures 1,2 and 3
2976 tbl 06
5V
480Q
DATAcuT
DATAouT
500
5pF* ' 2550
1.5V
2976 drw 04 -
2976 drw 03
Figure 1. AC Test Load *Includes jig and scope capacitance.
) Figure 2. AC Test Load
(for tcLz 1,2, toLz, tcHZ 1, 2, OHZ, twHzZ, tow)
7 =
6 ——
ATAA
(Typical, ns) 51—
) e
33—
2=t
1 ——r—

20 40 60 80 100 120 140 160 180 200

CAPACITANCE (pF) 2976 drw 05
Figure 3. Lumped Capacitive Load, Typical Derating
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IDT71B64
BiCMOS STATIC RAM 64K (8K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS

Vee =5.0V£10%

IDT71B64S
Symbol Parameter Test Condition Min. Max. Unit
[LIx} Input Leakage Current | VCC = Max., VIN = GND to VCC — 5 RA
|ILo| Output Leakage Current | VCC = Max., TSt = VIH, CS2 = VIL, VOUT = GND to VcC — 5 pHA
voL Output LOW Voltage oL = 10mA, VcC = Min. — 0.5 \
IoL = 8mA, VCC = Min. —_ 0.4
VOH Output HIGH Voltage IOH = -4mA, VCC = Min. 2.4 — \
2976 b1 07
AC ELECTRICAL CHARACTERISTICS (Vce = 5.0V + 10%, Commercial Temperature Ranges)
71B6458® | 71B64S10 | 71BE4S12
Symbol Parameter : Min. | Max. | Min. I Max.| Min. | Max. | Unit
Read Cycle
tRC Read Cycle Time 8 — 10 b 12 — ns
tAA Address Access Time — 8 — 10 —_ 12 ns
tACS1,2 | Chip Select-1,2 Access Time") — 8 — 10 — 12 ns
tCLZ1,2 | Chip Select-1, 2 to Qutput in Low-Z 2 — 2 — 2 — ns
tOE Output Enable to Output Valid — 4 — 5 — 6 ns
toLZ® | Output Enable to Output in Low-Z{2) 2 — 2 — 2 — ns
tCHZ1,2@) Chip Deselect-1, 2 to Output in High-Z? — 4 —_ 5 — 6 ns
tOHZ®@ [ Output Disable to Output in High-Z® — 4 — 4 — 5 ns
tOH Output Hold from Address Change 2 — 2 — 3 —_ ns
tPu®@ Chip Select to Power-Up Time 0 — 0 — 0 — ns
tPD® Chip Deselect to Power-Up Time — 8 — 10 — 12 ns
Write Cycle
tWC Write Cycle Time 8 — 10 e 12 — ns
tAW Address Valid to End-of-Write 7 — 8 — 10 — ns
1CW1 Chip Select to End-of-Write (CS1) 7 — 8 — 10 — ns
tCW2 Chip Select to End-of-Write (CS2) 7 — 7 — 9 — ns
tAS Address Set-up Time 0 —_ 0 — 0 — ns
WP Write Pulse Width 7 — 7 — 9 — ns
tWR Write Recovery Time 0 — 0 — 0 — ns
tWHZ®@ | Write Enable to Output in High-Z®@! — 4 — 5 — 6 ns
tDW Data Valid to End-of-Write 5 — 5 — 6 — ns
tDH Data Hold from Write Time 0 — 0 — 0 — ns
tow®@ Output Active from End-of-Write(? 2 — 2 — 2 — ns
NOTES: 2976 1ol 08
1. Both chip selects must be active for the device to be selected.
2. This parameter is guaranteed by device characterization, but is not production tested.
3. Preliminary only.
6.9 4




IDT71B64

BiCMOS STATIC RAM 64K (8K x 8-BIT) COMMERCIAL TEMPERATURE RANGE
TIMING WAVEFORM OF READ CYCLE NO. 1("

= tRC »
ADDRESS

tAA > tOH —]

17777

% AMMNNN

AP

10E
le——— toLz &) ——py

A 4

cs2 {{{fbl | 55555‘
< tacs2 > )
< torze > tenze >
s \\\\\k NNV
< tACSs1 > le— tonz ® >
< towzy © > —tchzt @ .
DATAOUT ( DATA VALID )@—

2976 drw 06

TIMING WAVEFORM OF READ CYCLE NO. 2(:24

trc N
ADDRESS >(
tAA »|
toH »| toH
DATAoUT ) DATA VALID
1 3 4 2976 drw 07
TIMING WAVEFORM OF READ CYCLE NO. 3’34
CS1 \ 4
N 7
cSs2 7f N
< tAcs2 > \
— — tc122 O ——p] — tcnzo® —p
< tACs1 > (5)
l¢————————— tCLZ1 (5) —————Pp] ¢ teHzt ’
DATAOUT ( DATA VALID )—
———try ———»] v
POWER Icc
SUPPLY 4
CURRENT g
[ 4—— tPD
NOTES:

. WE is HIGH for read cycle. 2076 drw 08

1
2. Device is continuously selected, CS1 = ViL, CSz = ViH.

3. Address valid prior to or coincident with CS1 transition LOW and CS2 transition HIGH.
4. OE is LOW.

5. Transition is measured +200mV from steady state.
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IDT71B64
BiCMOS STATIC RAM 64K (8K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)("- % 6)

ADDRESS )(

twe

ALY
g,

taw twr®  —»
tAS
WE X 7
“ twp® tow®
o FIYIIYSISII
iz 7o) /I‘ tow toH
DATAIN DATA VALID
2976 drw 09
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)“’ 2
twe
ADDRESS )( )(
tas twr @
cs: [/L/IA//////// /S FALLARRRRRRRRAY
tew twa @

DATAIN

BEAAARANARARRARRNNNR G

/111

INL

tow

L7777

NOTES:

O s W~

. WE, CS1 or CS2 must be inactive during all address transitions.

. A write occurs during the overlap of a LOW WE, a LOW CSt and a HIGH CSa.
. twR1, 2 is measured from the earlier of CS1 or WE going HIGH or CS2 going LOW 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.
. |fthe CS1 LOW transition or CS2 HIGH transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.
. OEis continuously HIGH. If OF is LOW during a WE controlled write cycle, the write pulse width must be greater than or equal to twHz +tpw to allow the

2976 drw 10

110 drivers to turn off and data to be placed on the bus for the required ow. 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 twp.

. Transition is measured +200mV from steady state.
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IDT71B64

BiCMOS STATIC RAM 64K (8K x 8-BIT) COMMERCIAL TEMPERATURE RANGE
ORDERING INFORMATION
IDT 71B64 S XX XX X
Device Power -Speed Package Process/
Type Temperature
.Range

I———| Blank Commercial (0°C to +70°C)

TP 300 mil Plastic DIP (P28-2)

Y 300 mil J-Bend SOIC (SO28-5)
8

10 Speed in nanoseconds

12

2976 drw 11
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256/288K SRAM PRODUCTS

The flagship 256/288K family of IDT SRAMs offers some of The CMOS x8 parts are especially suitable for cache
the fastest speeds in the industry in 4-bit wide and 8-bitwide memory applications in the PC market, while the BiCMOS
configurations. The CMOS parts are as fast as 15ns, withthe  offerings are directly applicable to many oftoday’s workstation
BiCMOS devices as fast as 10ns. caches. The x4 parts are well suited for many workstation

The 20ns 71256 offers the best standby power consump- cache applications as well, such as R4000 cache.

tion in the industry in its “L" version, which makes it ideally High-performance communications applications can also
suited for battery-operated equipment like notebook comput-  benefit from the fast speeds and surface-mount packaging
ers and portable instruments. options offered in this family.
Part Speeds
Size Org. Features Process Number | Power Commercial Military
256/288K | 64K x 4 CMOS 61298 | SA 15,17,20 20,25
64K x 4 BiICMOS | 618298 | S 12,15,20 N/A
64K x 4 BiICMOS | 61B298 | SA 10,12,15 N/A
32K x 8 CMOS 71256 | SIL 20,25,35 25,35,45,55,70,85
32K x 8 CMOS 71256 | SA 15,17 17,20
32K X 8 BiICMOS | 718256 | S 12,15,20 N/A
32K x 8 BiICMOS | 71B256 | SA 10,12,15 N/A
32K x 9 BiICMOS | 71B259 | S 10,12,15 N/A

7.0 1






TABLE OF CONTENTS

PAGE

256/288K SRAM PRODUCTS

IDT61298SA BAK X 4 CMOS ..ottt csnt sttt s s 7.1
IDT61B298 64K x 4 BiCMOS. 7.2
IDT61B298SA 64K x 4 BICMOS. 7.3
IDT71256 32K x 8 CMOS..... 7.4
IDT71256SA 32K x 8 CMOS.... 75
IDT71B256 32K x 8 BiCMOS. 76
IDT71B256SA 32K x 8 BICMOS 7.7
IDT71B259 32K x 9 BiCMOS 7.8

7.0 3






CMOS STATIC RAM PRELIMINARY
256K (64K x 4-BIT) IDT61298SA
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
* 64K x 4 high-speed static RAM The IDT61298SA is a 262,144-bit high-speed static RAM
+ Fast Output Enable (OE) pin available for added system organized as 64K x 4. it is fabricated using IDT's high-
flexibility performance, high-reliability CMOS technology. This state-
« High speed (equal access and cycle times) of-the-art technology, combined with innovative circuit design
— Military: 20/25ns (max.) techniques, provides a cost-effective approach for memory
— Commercial: 15/17/20ns (max.) intensive applications.
» JEDEC standard pinout The IDT61298SA features two memory control functions:
+ 300 mil 28-pin DIP, 300 mil 28-pin SOJ, and 300 mil 28-pin  Chip Select (CS) and Output Enable (OE). These two func-
LCC tions greatly enhance the IDT61298SA's overall flexibility in
» Produced with advanced CMOS technology high-speed memory applications.
« Bidirectional data inputs and outputs Accesstimesasfastas 15nsareavailable. The IDT61298SA
+ Inputs/Outputs TTL-compatible offers a reduced power standby mode, ISB1, which enables
+ Three-state outputs the designer to considerably reduce device power require-
« Military product compliant to MIL-STD-883, Class B ments. This capability significantly decreases system power

and cooling levels, while greatly enhancing system reliability.
Allinputs and outputs are TTL-compatible and the device
operates from a single 5 volt supply. Fully static asynchronous

FUNCTIONAL BLOCK DIAGRAM

o —>— —
l— VCC
o D lea— GND
E
c 262,144-BIT
LI 8 MEMORY ARRAY
: E
. R
Ats — >
I I
/00 ]
? —] IO CONTROL
vor B_ INPUT
DATA
102 B_ CONTROL
/03 B— ’ i;l
&
WE—+—
OE—_/ 2671 drw 01

The IDT logo ts a registered trademark of Integrated Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1992

©1992 Integrated Device Technology, Inc. 71 DSC-1006/4
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IDT61298SA
CMOS STATIC RAM 256K (64K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DESCRIPTION (Continued) ‘
circuitry, along with matching access and cycle times, favor
the simplified system design approach.

The IDT61298SA is packaged in a 28-pin Sidebraze or
Plastic 300 mil DIP, an SOJ, plusan LCC, provxdmg improved
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.

PIN CONFIGURATION
NC O] 1 e 28 [1 Vce
Ac ]2 27 a A1s
A 8 26 A4
A2 []4 25 [ A3
As []5 2417 A2
“A4 s 23 [ A1
As 7 g%g; 22 I3 A1o
As []8 21 ] NC
Ar o SO85 201 N
As [] 10 19 [ /O3
Ag [] 11 18 [ 1/02
TS 12 1717 1/0o1
OE 18 % 17 1100
GND 14 15 0 WE
2971 drw 02
DIP/SOJ
TOP VIEW
Q
NDEX £ 298¢
EREET]
A2 []4 ! 26 [} A1s
A3 |ls 25 [] A14
At fle 24 [] A1s
As [17 23 [[] A2
As |18 L28-2 - 22 [] A1t
A7 [19 21 [[] Ao
As [] 10 20 [] 1/03
Ao [1] 11 19 [] /02
TS [ 12 18 [ 1701
pusey )
% % %ll-l;-l 5 2971 drw 02a
5 =
LCcC
TOP VIEW

TRUTH TABLE(-?

CS |OE | WE [I{e] Function
L L H |DATAouT | Read Data
L X L DATAIN | Write Data
L H H High-Z | Outputs Disabled
H X X High-Z | Deselected - Standby (IsB)
VHe® [ X X | High-Z | Deselected - Standby (Is81)
NOTES: 2971 1ol 01
1. H=VmH, L=V, x = Don't care.
2. Vc=0.2V, VHc = Vcc-0.2V.
3. Other inputs 2VHc or <VLc.
ABSOLUTE MAXIMUM RATINGS("
Symbol Rating Com’lL Mil. Unit
VTERM®@)| Terminal Voltage [-0.5t0 +7.0] -0.5t0 +7.0 V
with Respect
to GND
Ta Operating Oto+70 | -55to0 +125| °C
Temperature
TBIAS Temperature -5510 +125| —65t0 +135| °C
Under Bias
TsTG Storage -5510 +125] -651t0 +150| °C
Temperature
PT Power Dissipation 1.0 1.0 W
lout DC Output 50 50 mA
Current
NOTES 2971 1b1 02

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

. 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 5 pF
Cour Output Capacitance Vour = 3dV 7 pF

NOTE: 2971 tbl 03

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

7.1



IDT61298SA

CMOS STATIC RAM 256K (64K x 4-BIT) : 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 10 +125°C ov 5V £10% Vee Supply Voltage 45 |50 5.5 v
Commercial 0°C to +70°C ov 5V +10% GND Supply Voltage 0 |© 0 v
2971 tbl 04 VIH | input High Voltage| 2.2 — tVcc+0.5V| V
ViL Input Low Voltage | —0.5(" | — 0.8 v
NOTE: 2971 b1 05

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

DC ELECTRICAL CHARACTERISTICS™"
(Vee = 5V + 10%, VLe = 0.2V, VHC = Vcc - 0.2V)

61298SA15 | 61298SA17 | 61298SA20| 61298S5A25

Symbol Parameter Com’l.| Mil. [Com’L | Mil. [Com’l.| Mil. | Com’l.| Mil. | Unit
lcc Dynamic Operating Current
CS = VIL, Outputs Open 140 | — | 135 — | 130 | 140 | — | 120 | mA

Ve = Max., f = fmax®

IsB Standby Power Supply
Current (TTL Level)

CS > Vi, Vce = Max.,
Outputs Open, f = fuax(® 45 | — | 40 — | 40 | 45 — | 40 | mA

IsB1 Full Standby Power

Supply. Current (CMOS Level)
CS 2 VHe, Vee = Max.,
f=0®, Vic 2 VIN 2 VHC 20 | — | 20 — | 2 | 30 | — | 3 | m
NOTES: : 297116106

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.

741 3



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

MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

29711107
5V
480Q
DATAout
255Q 30pF*

2971 drw 04

Figure 1. AC Test Load

5V

480Q
DATAout
255Q 5pF*

2971 drw 05

Figure 2. AC Test Load
(tor tcLz, toiz, tcHz, towz, tow, twHz)

*Includes scope and jig capacitances

DC ELECTRICAL CHARACTERISTICS
Vece = 5.0V+£10%

IDT61298SA
Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
|Iuf Input Leakage Current Vce = Max., HA
VIN = GND to Vcc - —_ — 5
|iLo| Output Leakage Current| Vcc = Max., CS = ViK, HA
Vout = GND to Vcc —_ —_ 5
VoL Output Low Voltage loL = 8mA, Vcc = Min. — —_ 0.4 \
loL = 10mA, Vcc = Min. — — 0.5
VOoH Output High Voltage IoH = -4mA, Vcc = Min. 2.4 — — V'
2971 tbl 09
71 4



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

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

612985A15" |61208SA17") | 612985A20 | 61298SA25(%)
Symbol Parameter Min. l Max. | Min. l Max. Min.l Max. | Min. | Max. |Unit
Read Cycle
tRC Read Cycle Time 15 — 17 —_ 20 — |25 — ns
tAA Address Access Time — 15 — 17 — 20 | — 25 ns
1ACS Chip Select Access Time — 15 — 17 — | 20 | — 25 ns
tcL 2O Chip Select to Output in Low-Z 4 — 4 — 4 | — | a — | ns
tcHz®) Chip Deselect to Output in High-Z — 7 —_ 8 — | 8 | — 9 ns
tOE Output Enable to Output Valid — 7 —_— 8 . 8 — 9 ns
toLz®) Output Enable to Output in Low-Z 0 — 0 —_ 0 — 0 —_ ns
toHZ®) Output Disable to Output in High-Z — 6 —_— 7 — | 8 | — 9 ns
toH Output Hold from Address Change 4 — 4 — 4 — 4 — ns
tput® Chip Select to Power-Up Time 0 — 0 - o]l —1]o0 — | ns
tPD®) Chip Deselect to Power-Down Time — 15 — 17 — | 20 | — 25 ns
Write Cycle
twe Write Cycle Time 15 — 17 — 20 | — [ 25 — ns
tcw Chip Select to End-of-Write 10 - 11 - 12| — |15 —_ ns
tAW Address Valid to End-of-Write 10 —_ 11 — 12 — | 15 — ns
1AS Address Set-up Time 0 — 0 — 0 — ] — ns
WP Write Pulse Width 10 — 11 — 12 — | 15 — ns
tWR Write Recovery Time 0 — 0 — 0 — 0 — ns
tDW Data Valid to End-of-Write 7 - 8 — 8 — | 10 — ns
tDH Data Hold Time 0 — 0 - 0 s 0 s ns
twHz(®) Wirite Enable to Output in High-Z — 6 — 7 — | 8 | — 9 ns
tow® Output Active from End-of-Write 4 — 4 — 4 | — | 4 — | ns
NOTES: : 2971 tbl10

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. 7
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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("

ADDRESS

DATAouT

ADDRESS )

DATAouT

DATAouT

| trRC ol
I tAA tOH —»
NN 7777777777
) le—— tonz (8
toz ® >
= N\N\\\x LN
towz (5t)ACS . fe—— tchz
( DATA VALID XXO0—
2971 drw 06
TIMING WAVEFORM OF READ CYCLE NO. 2(1:24)
N tRC ol
y
N
tOHtAA -] g tOH
DATA VALID
2971 drw 07
TIMING WAVEFORM OF READ CYCLE NO. 3('34)
CS N £
tACs | l— tcHz )
- terz (8
DATA VALID
[-—tPD

<—IPU—D-'
VCC |60 e

SUPPLY
CURRENT IsB

NOTES:
. WE is HIGH for read cycle.
. Device is continuously selected, TS is LOW.

. OEis LOW.

1
2
3. Address valid prior to or coincident with TS transition LOW.
4
5

. 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)(*225)

twe
ADDRESS X X
tAw
le—1tAS sl twp © tWR —»{
WE y
twiz © —:l tow ©®
DATAouT __—< (4) ) (4)
tow tDH
DATAIN DATA VALID
2971 drwos
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (_C§ CONTROLLED TIMING)(1:29)
twe
ADDRESS X X
tAw -
Cs BF 7£
la— tAS t tcw tWR ]
"\ )
le— tOW »le tDH > 7
DATAIN DATA VALID )
2971 drw 10

NOTES:

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

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

3. OEis continuously HIGH. If OF 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 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 minimum write pulse is as short as the spectified twe.

. 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.

o 0nhs
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IDT61298SA
CMOS STATIC RAM 256K (64K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 61298 SA XX XXX X
Device Power Speed Package  Process/
Type Temperature
Range

Commercial (0°C to +70°C)

Military (-65°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)

28-pin Leadless Chip Carrier (L28-2)

Commercial Only
Commercial Only Speed in nanoseconds
Military Only

2971 drw 11
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BiCMOS STATIC RAM IDT61B298

256K (64K x 4-BIT)
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
+ 64K x 4 BICMOS Static RAM . The IDT61B298 is a 262,144-bit hlgh-speed static RAM
+ High-speed address/chip select time organized as 64Kx4. It is fabricated using IDT's high-
— Commercial: 12/15/20ns perfomance high-reliability BiICMOS technology. This state-
— Military: 15/20ns of-the-art technology, combined with innovative circuit
» Output Enable . designtechniques, provides a cost-effective solution for high-
+ Single 5V (+10%) power supply ‘ speed memory needs.
+ Input and output directly TTL-compatible Address access times as fast as 12ns are available. All
+ Available in 28-pin 300 mil plastic DIP, 28-pin 300 mil inputs and outputs of the IDT61B298 are TTL-compatible and
Sidebraze DIP and 28-pin 300-mil plastic SOJ operation is from a single 5V supply.

The IDT61B298 is packaged in a 28-pin 300 mil plastic
DIP, 28-pin 300 mil ceramic DIP and a 28-pin 300 mil SOJ.

FUNCTIONAL BLOCK DIAGRAM

=z
4

>
x
Yvyy

>
@
ITmooomo

I

I/0 CONTROL

v v v 5

2962 drw 01

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

MILITARY AND COMMERCIAL TEMPERATURE RANGES ; SEPTEMBER 1992

©1992 Integrated Device Technology, Inc. 7.2 DSC-1103/-
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BiCMOS STATIC RAM PRELIMINARY
256K (64K x 4-BIT) IDT61B298SA
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:

+ 64K x 4 advanced high-speed BiCMOS static RAM
+ Equal access and cycle times

— Commercial: 10/12/15ns

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 Plastic DIP and SOJ packages

The IDT61B298SA is a 262,144-bit high-speed Static RAM
organized as 64K x 4. It is fabricated using IDT's high-
perfomance, high-reliability BICMOS technology. This state-
of-the-art technology, combined with innovative circuit design
techniques, provides a cost-effective solution for high-speed
memory needs.

The IDT61B298SA has an output enable pin which oper-
atesasfastas 5ns, with address accesstimesasfastas 10ns.
All bidirectional inputs and outputs of the IDT61B298SA 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 IDT61B298SA is packaged in 28-pin 300 mil Plastic
DIP and 28-pin 300 mil Plastic SOJ packages.

FUNCTIONAL BLOCK DIAGRAM

Ay —»] |t
ADDRESS 262,144-BIT
. DECODER MEMORY
ARRAY
A 15 —»f —=
4 4
/0o —1/03 %—D‘+ /0 CONTROL
1 P14
r 2895 drw 01
ES— conTROL
WE—  LOGIC
OE—™"]
The IDT logo Is a registered trademark of Integrated Device Technalogy, Inc.
COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1992
©1992 Integrated Device Technology, Inc. 73 ?SCJ 082/2



IDT61B298SA

BiCMOS STATIC RAM 256K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
PIN CONFIGURATION ABSOLUTE MAXIMUM RATINGS!"
Symbol Rating Com’l. Unit
J > - -
NC O 4 28 A vce VTeRM®@ | Terminal Voltage with -0510 +7.0 v
Ao E 2 27 g A5 Respect to GND
A1 3 26 A4 -
TA Operating Temperature Oto +70 °C
A2 4 25 0 A1 peraing “emp ot
Az s 24 [1 A2 TBlAS Temperature Under Bias -551to0 +125 °C
ﬁzg s S028-5 2123 % ﬁ:; TsTa Storage Temperature -55t0 +125 °C
Ao 8 pP28-2 »1 B NC PT Power Dissipation 1.25 w
Arg o 20 1 NC lout DC Output Current 50 mA
As O 10 19 B 103
Ao [ 11 18 [ /02 NOTES: ‘ 2895 tbl 02
Ts O n 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
—_— 12 17 17101 RATINGS may cause permanent damage to the device. This is a stress
OEQ 13 16 J 100 rating only and functional operation of the device at these or any other
GND [] 14 15 1 WE conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
2895 drw 02 conditions for extended periods may affect reliability.
DIP/SOJ 2. VTERM must not exceed Vce + 0.5V.
TOP VIEW
TRUTH TABLE('? CAPACITANCE
CS | OE | WE o Function (TA = +25°C, f = 1.0MHz, SOJ package)
L L H |DATAouT | Read Data Symbol Parameter') | Conditions | Max. | Unit
L X L | DATAIN | Write Data CIN Input Capacitance | VIN=3dV | 6 pF
L H H High-Z | Outputs Disabled Cvo I/OQ Capacitance | Vourt = 3dV 7 pF
H X X High-Z | Deselected - Standby (IsB) NOTE: 2895 161 03
vho® | X X High-Z Deselected - Standby (Iss1) 1. Ilc-':; ﬁ;?;zther is guaranteed by device characterization, but not prod-

NOTES: 2895 bl 01
1. H=Vi, L=V, x =Don't care.

2. Vie=0.2V, VHe = Vec -0.2V.

3. Other inputs 2VHc or <VLc.

RECOMMENDED DC OPERATING

CONDITIONS
Symbol | Parameter Min. | Typ.| Max. | Unit
Vce Supply Voltage 4.5 5.0 55 \
GND Supply Voltage 0 0 0 \
VIH Input High Voltage| 2.2 — |Veet0.5] V
ViL Input Low Voltage | ~0.5("] — 0.8 \Y
NOTE: 2895 tbl 04

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

DC ELECTRICAL CHARACTERISTICS
Vce = 5.0V +10%

IDT61B298SA
Symbol Parameter Test Condition Min. Max. Unit
JILi] Input Leakage Current Vee = Max., VIN = GND to Vec — 5 A
jlLo| Output Leakage Current Vee = Max., CS = ViH, VouT = GND to Vce — 5 pA
VoL Output Low Voltage loL = 8mA, Vcc = Min. — 0.4 \
VoH Output High Voltage IoH .= -4mA, Vcc = Min. 2.4 — \

2895 tbl 05
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IDT61B298SA
BiCMOS STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

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

1. All values are maximum guaranteed values.

61B298SA10 | 61B298SA12 | 61B298SA15
Symbol Parameter Com’l.| Mil. {Com’l] Mil. { Com’l.{ Mil. | Unit

lcc Dynamic Operating Current 170 — 160 — 150 — | mA
CS < VI, Outputs Open, Ve = Max., f = fuax®

IsB Standby Power Supply Current (TTL Level) 45 — 40 — 35 — | mA
TS = Vi, Outputs Open, Vce = Max., f = fuax®@

IsB1 Standby Power Supply Current (CMOS Level) 35 — 35 — 35 — | mA
TS 2 VHc, Outputs Open, Vcc = Max., f = 0@
VINS VLC or VIN 2 VHC

NOTES: 2895 tbl 06

2. fmax = 1/trc (all address inputs are cycling at fuax); 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 1,2, and 3

2895 tbl 07

1.5V

2895 drw 03

Figure 1. AC Test Load

ATAA 5 ——
{Typical, ns)
4

5V

480Q
DATAouT

5pF* 2550

2895 drw 04

*Including jig and scope capacitance.

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

20 40 60 80

]
|

100 120 140 160 180 200
CAPACITANCE (pF)

2895 drw 09

Figure 3. Lumped Capacitive Load, typical Derating




IDT61B298SA
BiCMOS STATIC RAM 256K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vcc = 5.0V + 10%, Commercial Temperature Range)

61B298SA10 | 61B298SA12 | 61B298SA15
Symbol | Parameter Min. | Max. | Min. ] Max. | Min. T Max. |Unit
Read Cycle )
tRC Read Cycle Time ‘ 10 — 12 — 15 — ns
tAA Address Access Time — 10 — 12 — 15 ns
tACS Chip Select Access Time — 10 — 12 — 15 ns
torzt) Chip Select to Output in Low-Z 2 — 2 — 2 — | ns
torz(M Chip Deselect to Output in High-Z 0 5 0 6 0 7 ns
tOE Output Enable to Output Valid — 5 — 6 — 7 ns
toz(" Output Enable to Output in Low-Z 2 — 2 — 2 — ns
tonz(" Output Disable to Output in High-Z 0 4 0 4 0 5 ns
tOH Output Hold from Address Change 3 — 3 — 3 — ns
teul® Chip Select to Power Up Time 0 —_ 0 — 0 —_ ns
tep(" Chip Deselect to Power Down Time — 10 — 12 — 15 | ns
Write Cycle
twe Write Cycle Time 10 — 12 — 15 — ns
tAw Address Valid to End of Write 9 — 9 — 10 — ns
tcw Chip Select to End of Write 7 — 8 — 9 — ns
tAS Address Set-up Time 0 — 0 — 0 — ns
twp Write Pulse Width 7 — 8 — 9 — ns
tWR Write Recovery Time 0 — 0 e 0 — ns
oW Data Valid to End of Write 5 — 6 o 7 — ns
tDH Data Hold Time 0 — 0 — 0 — ns
tow(" Output Active from End of Write 2 — 2 — 2 — | ns
twHz(V | Write Enable to Output in High-Z 0 6 0 6 0 7 ns
NOTE: 289515108

1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.
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IDT61B298SA .
BiCMOS STATIC RAM 256K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1"

[ pon |

tRC
ADDRESS * )K

I - - tAA : o
% NNANANANNNCK /S S S

[——— tOE P

N |

= NN\l ® Ve
Cs _ N toLz 7 ///////
- tacs @ > ‘
-~ toz® ——— toHz (%)
le— tcHz (6)
DATAGUT HIGH IMPEDANCE ( Ay >_
» lea—tPU . |~a—— tPD
Veo SUPPLY G
CURRENT IsB ) 3 .
2895 drw 05
TIMING WAVEFORM OF READ CYCLE NO. 2(1%%
tRC -
ADDRESS )( . )(
- : |
1AA
toH -] v [~——— toH
DATAoUT PREVIOUS DATAoUT VALID DATAOUTVALID

2895 drw 10

NOTES:

. WE is HIGH for Read Cycle.

. Device is continuously selected, TS is LOW.

Address must be valid prior to or coincident with the later of CS transition LOW; otherwise taa is the limiting parameter.
OEis LOW.

. Transition is measured £200mV from steady state.

oprep
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IDT61B298SA
BiCMOS STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(*235)

twe
ADDRESS X >(
- tAw
= Y7772
~— s wp® twR —=
WE \\ 7[
— twrz® —:l e oy [ tOHZ ©
DATAQUT @ | > HIGH IMPEDANCE "
F— tow 1DH
DATAN K_DATANVALD > —

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)('%5)

twe

ADDRESS ><

) &

taw

/

[—1AS —m~ ,’A

tcw

twR

AN

ST 777

DATAIN

|j¢—— tDW —je— {1DH —— ]

NOTES: __
1. WE or CS must be HIGH during all address transitions.
2. A write oceurs during the overlap of a LOW CS and a LOW WE.

DATAINVALID

D

2895drw 07

7

3. OEis continuously HIGH. If during a WE controlled write cycle OF 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 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.

[N 00

. Transition is measured +200mV from steady state.

ORDERING INFORMATION

IDT 61B298 SA XX XX X
Device Power Speed Package Process/
Type Temperature
Range

. During this peried, 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.

—i Blank

TP
Y

10

12
15

Commercial (0°C to +70°C)

300-mil Plastic DIP (P28-2)
300-mil Small Outline J-Bend (SO28-5)

Speed in nanoseconds

2895 drw 08
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CMOS STATIC RAM IDT71256S
256K (32K x 8-BIT) IDT71256L
lnteg,fated Device Technology, Inc.
FEATURES: DESCRIPTION:

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 (330 mil) SOIC and (300 mil) SOJ,
28-pin CERPACK, 32-pin LCC or PLCC, 28-pin LCC
Military product compliant to MIL-STD-883, Class B
This function is listed as Standard Military Drawing
#5962-88552 (L-Power) and #5962-88662 (S-Power)

The IDT71256 is a 262,144-bit high-speed static RAM
organized as 32K x 8. It is fabricated using IDT's high-
perfarmance, 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. Inthe 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 {330 mil) gull-wing
or 300 mil J-bend SOIC, a 28-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 or PLCC, 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 N~
o Lo———] l—— VcC
. . -— GND
. ADDRESS . 246,144 BIT
. DECODER : MEMORY ARRAY
A4 °—L>::
— o 0 00 0 0 0
NS
/0o © .
° g INPUT e IO CONTROL
® [ ]
. CIRCUIT
07 o '\| ' AVZS AN
TS o— o
OFo CONTROL
_O_E CIRCUIT 2046 drw 01
WEO——mil g
The IDT logo Is a reg d of Integrated Device Technology. Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1992
©1992 Integrated Device Technology, Inc. 7.4 DSC-1108/-
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IDT71256 CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS PIN DESCRIPTIONS
\\J Name Description
As O 28 [1Vce P
A1z [ 2 27 [ WE Ao-A14 Addresses
A7 s 26 [1 A1z 1/00-1/07 Data Input/Output
As (4 C281 25[JAs — -
As s P281 24 A CS Chip Select
As[s P282 5[] Ay WE Write Enable
AsC]7 D281 »,oE
E28-1 OE Output Enable
A2 Os E28-2 21 ]&0
A1 s so28-3 20 |JCS GND Ground
Ao 10 S028-5 19 [1I/O7 Ve
C Pow!
/00 [ 11 18 [1I/0s il
1101 {12 17 [JV0s 2semlon
1102 013 16 1/0 4 TRUTH TABLE"
GND [ 14 15 1/03 — —
WE cs OE o] Function
2946 drw 02 .
. X H X High-Z} Standby (IsB)
DIP/SOJ/SOIC X VHC X High-Z| Standby (isB1)
TOP VIEW -
H L H High-Z |- Output Disabled
o~ LU H L DouT | Read Data
moEx 2 Zi98k 2 :
T L L X DIN Wiite Data
4 3 2 Li323130 NOTE: 2946 tol 02
As [1s ! 20 1] As 1. H=VH,L=Vi, X =Don't Care
As [1e 28 ['] Ao :
A4 |17 27 [] A1q (1)
nsfls  usmet  mLINC ABSOLUTE MAXIMUM RATINGS
Az []e & 25 [JOE Symbol Rating Com’l. Mil. Unit
: L32-1 )
At Llo 24 L{ Ao VTERM | Terminal Voltage [ —0.5t0 +7.0| =0.5t0 +7.0| V
Ao [J11 23 [] CS -
: : . with Respect
NC [112 22 [[J1ro7
: : to GND
V0o [113 21 [J /06
14 15 16 17 18 19 20 Ta Operating Oto+70 - | -55to +125| °C
\Nninininininis D Temperature
T NN O YW
C0ZZQ Q9 zmsawn TB1AS Temperature -551t0 +125 —65t0 +135| °C
==0 Under Bias
' 32-Pin LCC/PLCC TsTG Storage -551t0 +125| -65t0 +150| °C
TOP VIEW Temperature
; PT Power Dissipation| 1.0 1.0 w
~
< lout DC Output 50 50 mA
] ju | Current
As 114 s 2 Lt Aig :‘og: han those listed under ABSOLUTE Miiaim
s 25 [ Ao . Stresses greater than those listed under ) M
As ;] : RATINGS may cause permanent damage to thedevice. This is a stress
A4 [18 24 [: Ag rating only and functional operation of the device at these or any other
As |17 23 [] A11 conditions above those indicated in the operational sections of this
A2 [18 L28-2 22 [[]OE specification is not implied. Exposure to absolute maximum rating con-
A1 []e 21 [[] Ato ditions for extended periods may affect reliability.
Ao [110 20 [1TS
/0o [:111 19 [} o7 CAPACITANCE (Ta = +25°C, f = 1.0MHz)
: s
Vo1 {112 18 L} VOs Symbol Parameter(" Conditions | Max.| Unit
Py
N0/ CiN Input Capacitance VIN =0V 11 pF
o~ D o T W0
Q 5 Qoo 2046 drw 04 Cout Output Capacitance Vout = 0V 11 | pF
NOTE: 2946 b1 04
1. This parameter is determined by device characterization, but is not
28-Pin LCC production tested.
TOP VIEW
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IDT71256 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| 65| V
Commercial 0°C to +70°C ov 5.0V +10% GND Supply Voltage 0 e 0 M
2946 1105 VIH Input High Voltage 2.2 — 6.0 \
Vi Input Low Voltage | -05M| — | o8 | v
NOTE: 2946 101 06
1. ViL(min.) = 3.0V for pulse width less than 20ns, once per cycle.
DC ELECTRICAL CHARACTERISTICS(" 2)
(Vcc = 5.0V £10%, VLC = 0.2V, VHC = Vcce - 0.2V)
71256x20 71256x25 71256x30 71256x35
Symbol Parameter Powerj{Com’l. | Mil. |Com’l.| Mil. |Com’l.| Mil. | Com’l.| Mil. | Unit
lcc Dynamic Operating Current S 155 — 145 150 - 145 135 140 | mA
CS < ViL, Outputs Open
vee = Max., f = fuax® 135 | — | 115 } 130 | — | 125 | 105 | 120
lsB Standby Power Supply S 20 — 20 20 — 20 20 20 mA
Current (TTL Level)
CS =V, Ve = Max., L 3 — 3 3 — 3 3 3
Outputs Open, f = tuax®
IsB1 Full Standby Power Supply S 15 — 15 20 — 20 15 20 mA
Current (CMOS Level)
CS > VHe, Voe = Max., =0 L 04 _ 0.4 1.5 —_ 15 0.4 15
71256x45 71256x55 71256x70 71256x85 | 71256x100
Symbol Parameter Power| Com’L| Mil. [Com’l.| Mil. |Com’lL| MIl. | Com’l.| Mil. |Com'l] Mil. | Unit
icc Dynamic Operating Current S 130 } 135 e 135 _ 135 — 135 — 135 | mA
CS < Vi, Outputs Open
vee = Max., f = fmax® 100 (115 — [118 | — | 115 — [115| — | 115
IsB Standby Power Supply S 20 | 20 —_ 20 — 20 — 20 — 20 mA
Current (TTL Level)
CS 2 Vi, Vce = Max., L 3 3 —_ 3 -_ 3 — 3 — 3
Outputs Open, f = fuax®
sB1 Full Standby Power Supply S 15 {20 — |20 | — ] 20| — |20 — | 20 [ma
Current (CMOS Level)
CS 2 VHc, Vee = Max., f =0 L 04 |15 | — 1.5 — 15| — 1.6 | — 1.5
NOTES: 2946 1b107
1. All values are maximum guaranteed values.
2. An"X"in part numbers indicates power rating (S or L). .
3. fmax = 1/tRc, all address inputs cycling at fuax; f = 0 means no address pins are cycling.
4. Standby current mode not available at 20ns.
5. Also available: 120 and 150 ns military devices.
74 3



IDT71256 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 Sns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1 and 2
2946 tbl 08
5V 5V
480Q 4800
DATAouT DATAouT
255Q) 30pF* 2550 SpF*
2946 drw 05 2946 drw 06

Figure 2. AC Test Load

Figure 1. AC Test Load
(for tcLz, toLz, tchz, tonz, tow, twHz)

*Includes scope and jig capacitances

DC ELECTRICAL CHARACTERISTICS
Vee = 5.0V £ 10%

IDT71256S IDT71256L

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

|iu] Input Leakage Current Vce = Max., MIL. —_ — 10 - —_ 5 HA
VIN = GND to Vce COML.| — _ 5 —_ — 2

JiLo| Qutput Leakage Current| Vcc = Max., CS = ViH, MIL. — —_ 10 _— _ 5 HA
Vout = GND to Vcc COML.| — —_ 5 — — 2

VoL Output Low Voltage loL = 8mA, Vcc = Min. —_ 0.4 —_ — 0.4 \
loL = 10mA, Vcc = Min. —_ — 0.5 — — 0.5

VOH Output High Voltage IoH = —<4mA, Vcc = Min. 24 —_ — 2.4 — — v

2946 tb1 09




IDT71256 CMOS STATIC RAM 256K (32K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

Typ. ™ Max.
Vee @ Vec @

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

VDR Vcce for Data Retention —_ 2.0 - — — — v

Iccor Data Retention Current MIL. — —_ — 500 800 pA

COM'L. — —_ —_ 120 200
tcoR Chip Deselect to Data CS 2> VHe 0 — — — — ns
Retention Time

tr® Operation Recovery Time trc® — — — — ns
NOTES: 2946 1l 10
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
Vee a5V A 4sv
1CDR [— Vorz2V <« 1R
VDR
2946 drw 07
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IDT71256 CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

712565200 | 71256525 | 71256530 | 71256535 71256545
71256L201" | 71256L25 | 71256L30°) | 71256L35 71256L45

Symbol Parameter Min. , Max. | Min.| Max.| Min. | Max.| Min. | Max. | Min. | Max. [Unit
Read Cycle

tRC Read Cycle Time 20 -— 25 — 30 — 35 e 45 — | ns
tAA Address Access Time —_ 20 — | 25 — 30 - 35 — | 45 |ns
tacs Chip Select Access Time — 20 — | 25 — 30 - 35 — | 45 |ns
tcLz® | Chip Select to Output in Low-Z 5 — 5| — 5 — 5 — 5| — |ns
tcHz® | Chip Deselect to Output in High-Z — ] 10 — | n — | 15 — | 15 — ] 20 |ns
toE Output Enable to Output Valid e 10 — 11 —_ 13 — 15 — 20 |ns
torz® | Output Enable to Output in Low-Z 2 — 2 | — 2 — 2 — o] — |ns
toHz®® | 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
taw Address Valid to End-of-Write 15 — 20 | — 25 — 30 — 40 | — |ns
tAs Address Set-up Time 4] e 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 LR — 13 — 14 e 15 e 20 — |ns
twHz?? | Write Enable to Qutput in High-Z — | 10 — | 11 — | 15| — | 15 — | 20 |[ns
tOH Data Hold from Write Time 0 — 0 — o] — [ —_ o] — |ns
tow®? | Output Active from End-of-Write 5 - 5| — 5 — 5 — 5| — |ns
NOTES: 2968 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.




1DT71256 CMOS STATIC RAM 256K (32K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

71256855 71256570 71256585 | 7125651001
71256L55) | 71256L70(" 71256L85" | 71256L100"3

Symbol Parameter Min. I Max. Min. | Max. Min. I Max. Min. | Max. | Unit
Read Cycle
tRC Read Cycle Time 55 — 70 s 85 —_ 100 — ns
tAA Address Access Time — 55 — 70 — 85 — 100 ns
tACS Chip Select Access Time — 55 — 70 — 85 - 100 ns
tctz® | 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 QOutput Enable to Output Valid — 25 — 30 — 35 — 40 ns
toiz® | Output Enable to Output in Low-Z 0 — o' | — 0 — 0 — ns
tonz® | Output Disable to Output in High-Z 0 25 0 30 — 35 — 40 ns
toH Output Hold from Address Change 5 —_ 5 — 5 e 5 — ns
Write Cycle
twe Wirite Cycle Time 55 —_ 70 —_ 85 — 100 — ns
tow Chip Select to End-of-Write 50 — 60 —_ 70 — 80 — ns
taw 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
tDH 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® | Output Active from End-of-Write 5 — 5 — 5 — 5 — ns
NOTES: 2968 1bl 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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IDT71256 CMOS STATIC RAM 256K (32K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 11"

ADDRESS >

]

DATAoUT

TIMING WAVEFORM OF READ CYCLE NO. 2(1: %4

tRC
/
N_
tAA toH —»
10E
torz ® - touz @
-
tACs
roLz | tcnz ©) —>

2946 drw 08

tRC

ADDRESS _}{

tAA

DATAouT

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

s N
S, K

toH

2946 drw 09

tacs
tcLz 8

DATAoUT

NOTES:
1. WE is HIGH for read cycle. -
. Device is continuously selected, CS = ViL.

OE = VL.

LR AN

. Transition is measured +200mV from steady state.

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

tcHz (5)

2968 drw 10
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IDT71256 CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)("%357)

i twe
ADDRESS )( )(
tonz & —»
Ok N
- taw -
Cs N /,
[e— tas —st= —twp @ - twR —]
WE yd
twhz & —] . tow ,
pATAoT  —( @ @ —
Co tow | 1DOH —
DATAIN
2046 drw 11
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)("> %39
twe
ADDRESS )( )(
taw
le— tas i tow (7 WR |
WE \ ‘ /
[e— tbw - tDH2 -
DATAIN : )
2946 drw 12
NOTES:
1. WE or CS must be HIGH during all address transitions.
2. Awrite 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, /0 pins are in the output state so that the input signals must not be applied.
5. Ifthe 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. ItOE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHz + tow) to allow the /0O drivers to turn off and data

to be placed on the bus for the required tow. If OE is HIGH duringa \ 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 tcw.
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IDT71256 CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 71256 X XXX XX 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
TC 300 mil SIDEBRAZE DIP (C28-1)
TP 300 mil Plastic DIP (P28-2)
Y 300 mil SOJ (S028-5)
PE 330 mil SOIC (S028-3)
P 600 mil Plastic DIP (P28-1)
D 600 mil CERDIP (D28-1)
J Plastic Leaded Chip Carrier (J32-1)
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)
N\

20 Commercial Only
25
30 Military Only
35
45 -
?g m:::}:z 82:§ "Speed in Nanoseconds
85 Military Only
100 Military Only
120 Military Only
150 Military Only

S Standard Power
L Low Power 2946 drw 13




4 . CMOS STATIC RAM PRELIMINARY
% dt 256K (32K x 8-BIT) IDT71256SA
Integrated De:/lce Technology, Inc.
FEATURES: DESCRIPTION:

32K x 8 advanced high-speed CMOS static RAM
Equal access and cycle times

— Military: 17/20ns

— Commercial: 15/17ns

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
S0J, and 32-pin LCC packages

.

.

The ID71256SA is a 262,144-bit high-speed Static RAM
organized as 32K x 8. |t 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 7ns, with address access times as fastas 15ns. 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

Ao
A1
A2
A3
A4 ——p]
As
As
A7
Ag —»
Ag ——»
A10 ———»]
A1l ——i
A1z ——»{
A13 ——]
A14 ——f

ADDRESS

—]

DECODER

botbibbebbiby

262,144-BIT
MEMORY
ARRAY

RN

V0o — 10754

/0 CONTROL

IRy

Be

CS™" CONTROL
WE— LoGIC
OE—*1

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

2948 drw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc.
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IDT71256SA

CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATION ABSOLUTE MAXIMUM RATINGS!"
. Symbol Rating Com’l. Mil. Unit
U vTeRM®@ | Terminal Voltage | ~0.5t0 +7.0 | ~0.5t0 +7.0] V
A1 1 28 [J Vee with Respect
Ai2[] 2 27 [1 WE to GND
A7 3 -
Ae E . 22 gf‘\ga TA Operating 010+70 |-55t0+125| °C
AsO s 24 B Ao Temperature
Aa[]s (pg.q 28[d A1 TsiAS Temperature -551t0 +125 [ -651t0 +135| °C
Az 7 soos5 223 0OE Under Bias
Az2[] 8 P2s2 21[]Aw TsTG Storage -55t0 +125| —6510 +150 °C
A1 9 L3211 20[]CS Temperature
Ao [J 10 19 107 PT Power 125 125, | W
:/g OE n 18 % :/85 i Dissipation :
/O 1L} 12 17 /O s
1020 18 161104 lour gfrg‘rﬁp“‘ 50 50 mA
GND [] 14 15 [J1/03
NOTES: 2948 tbl 02
2948 drw 02 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
DIP/SOJ rating only and functional operation of the device at these or any other
TOP VIEW 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.

TRUTH TABLE(? CAPACITANCE
cs | oE | WE 1o Function (TA=+25°C, f = 1.0MHz, SOJ package}
L L H |DATAouT | Read Data Symbol Parameter) | Conditions | Max.| Unit
L X L DATAIN | Write Data CIN Input Capacitance | VIN=3dV 5 pF
L H H High-Z | Outputs Disabled Cio I/O Capacitance VouT = 3dV 7 pF
ih. _ NOTE: 2948 tbl 03
H X X Hfgh Z_| Deselected — Standby (Iss) 1. This parameter is guaranteed by device characterization, but not prod-
Ve X X High-Z | Deselected — Standby (lsa1) uction tested.
NOTES: 2948 tbl 01
1. H=Vmi,L=Vi, x=Don't care.
2. VLc=0.2V, Vie = Voo -0.2V. RECOMMENDED DC OPERATING
3. Other inputs 2VHc or <VLc. CONDITIONS
Symbol | Parameter Min. | Typ. | Max. | Unit
vce Supply Voltage 45 5.0 55 \
GND Supply Voltage 0 0 0 \
ViH Input High Voltage 2.2 — {Vee+0.5] V
ViL Input Low Voltage | 0.5 — 0.8 v
NOTE: 2948 bl 04

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

DC ELECTRICAL CHARACTERISTICS
Vee = 5.0V +10%

IDT71256SA
Symbol Parameter Test Condition Min. Max. Unit
(1] Input Leakage Current Vce = Max., VIN = GND to Vce — 5 HA
jiLo| Output Leakage Current Vee = Max., CS = Vi, VouT = GND to Vce — "5 pA
VoL Output Low Voltage loL = 8mA, Vcc = Min. — 0.4 \'
VoH Output High Voltage loH =—4mA. Vcc = Min. 24 S — \

2948 tbl 05
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IDT71256SA
CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS(")
(Vce = 5.0V £ 10%, VLC = 0.2V, VHC = Vce—0.2V)

71256SA15 71256SA17 | 71256SA20
Symbol Parameter Com’l.| Mil. {Com’l{ Mil. {Com’l.{ Mil. | Unit
lcc Dynamic Operating Current 150 — 145 160 — 150 | mA
TS < Vi, Outputs Open, Voc = Max., f = fuax®
IsB Standby Power Supply Current (TTL Level) 45 —_ 40 50 — 45 [ mA
TS > ViH, Outputs Open, Vcc = Max., f = fmax®
IsB1 Standby Power Supply Current (CMOS Level) 20 — 20 30 — 30 | mA
CS > VHc, Outputs Open, Vcc = Max., f = 0@
VINS VLG or VIN2 VHC

NOTES: . 2948 tbl 06
1. All values are maximum guaranteed values.
2. fuax = 1/trc (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
Qutput Reference Levels 1.5V
AC Test Load See Figures 1 and 2
2948 tbl 07
5V . 5V
480Q ' 480Q
DATAouT DATAouT
30pF 255Q 5pF* 255Q
2948 diw 03 2948 drw 04
*Including jig and scope capacitance.
Figure 1. AC Test Load Figure 2. AC Test Load

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

71256SA15W | 71256SA17 | 71256SA201)

Symbol | Parameter Min. | Max. | Min. | Max. [ Min. | Max. | Unit
Read Cycle

tRC Read Cycle Time 15 — 17 — 20 — ns
tAA Address Access Time e 15 e 17 — 20 ns
tACS Chip Select Access Time — 15 — 17 - 20 ns
to z® Chip Select to Output in Low-Z 4 — 4 e 4 — ns
tcHz®) Chip Deselect to Output in High-Z 0 7 0 8 0 8 ns
tOE Output Enable to Output Valid — 7 — 8 — 8 ns
toLz® Output Enable to Output in Low-Z 0 — 0 — 0 — | ns
tonz® Output Disable to Output in High-Z 0 6 0 7 0 8 ns
toH Output Hold from Address Change 4 — 4 — 4 — ns
tpul® Chip Select to Power Up Time 0 — 0 — 0 — ns
tpp®® Chip Deselect to Power Down Time — 15 — 17 — 20 ns
Write Cycle

twe Write Cycle Time 15 —_ 17 —_ 20 — ns
taw Address Valid to End of Write 10 — 11 — 12 — ns
tcw Chip Select to End of Write 10 C— 11 — 12 — ns
tAs Address Set-up Time 0 — 0 — 0 — ns
twp Write Pulse Width 10 — 11 — 12 — ns
WR Write Recovery Time 0 — 0 — 0 — ns
1DW Data Valid to End of Write 7 — 8 — 8 — ns
tDH Data Hold Time 0 — 0 — 0 — ns
tow® Output Active from End of Write 4 — 4 —_ 4 — | ns
twhz® Write Enable to Output in High-Z 0 6 0 7 0 8 ns

NOTES: 29481b1 08

1. 0 to +70°C temperature range only.

2. -55° to +125°C temperature range only.
3. This parameter is guaranteed with the AC Load (Flgure 2) by device characterization, but is not production tested.




IDT71256SA
CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NoO. 1

|-

. tRC |
ADDRESS )ff )'(

tAA >

ENNNNNNNTE® 1T/

[———— tOF ——»

NN\ 2 s AN S S
CSZ'{ / 7( tacs @ - X( \\ \ \ \ \ \

(5)
toLz (5) - L— ton.g —_—]
HIGH IMPEDANCE fonz 9
DATAoUT K DATAour VALID >——

. [e—— tpy —> tPD |
Vce SUPPLY lcc
CURRENT | ,

2948 drw 05

TIMING WAVEFORM OF READ CYCLE NO. 2(124)

tRC
ADDRESS X X
|
taA
toH -] ~——— toH
DATAouT PREVIOUS DATAouT VALID DATAoUT VALID
2948 drw 10

NOTES:
1. WE is HIGH for Read Cycle.
2. Device is continuously selected, CS is LOW. o
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.

7.5 5



IDT71256SA .
CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)("-235)

twe
ADDRESS >( ><
- taw .
CS 7( 7 7 7 P
- tAs twp(®) |ty —=
WE X\ 7(
fe— twiz® —j e 10w ©— *— tcHz ©
DATAouT (4 HIGH IMPEDANCE @
F— tow 10H
DATAIN [\ DATAINVALID
2948 drw 06

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(":3

twe -
ADDRESS X X
taw -
TS A
Sy — tow LU

LENANANAN L/

|—— tDW —— > f¢——— {1DH —— ]

DATAN DATAIN VALID ),

2948 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 OE is LOW, twp must be greater than or equal to twHz + tow to allow the I/ drivers to turn
off and data to be placed on the bus for the required tow. It 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.

During this period, I/0 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.

o m s
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IDT71256SA
CMOS STATIC RAM 256K (32K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 71256 SA XX XX X
Device Power  Speed  Package Process/
Type Temperature
Range

L

Blank

TC
Ui

L32

15
17
20

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 {SO28-5)

32-pin Leadless Chip Carrier (L32-1)

Commercial Only

Military Only Speed in Nanoseconds

2948 drw 08
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BiCMOS STATIC RAM IDT71B256

i 256K (32K x 8-BIT)
<

Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
+ 32K x 8 BiCMOS Static RAM The IDT71B256 is a 262,144-bit high-speed static RAM
+ High-speed address /chip select time organized as 32Kx8. It is fabricated using IDT's high-

— Military: 20ns perfomance high-reliability BICEMOS technology. This state-

— Commercial: 12/15/20ns of-the-art technology, combined with innovative circuit design
+ One Chip Select plus one Output Enable pin techniques, provides a cost-effective solution for high-speed
+ Single 5V (+10%) power supply memory needs.
+ Input and output directly TTL-compatible Address access times as fast as 12ns are available. All

Available in 28-pin sidebraze ceramic, 300 mil DIP; 300 inputs and outputs of the IDT71B256 are TTL-compatible and
mil plastic DIP and 28-pin, 300 mil plastic SOJ packages  operationisfromasingle 5V supply. Fully staticasynchronous
circuitry is used, requiring no clocks or refreshing for opera-
tion.
The IDT71B256 is packaged in a 28-pin, 300-mil side-
braze 28-pin, 300 mil plastic DIP and 28-pin, 300-mil SOJ
packages.

FUNCTIONAL BLOCK DIAGRAM

Ao —»]
A1 ——>
L |
Az ——p
As ]
As ——p

>
@
oIMmooOmo

Y Y 9 Y Y P YYYYYYVY Y

/0 CONTROL

v vy

/Oy~ /04 744

CS —»|
WE—»
OE 2962 drw 01
The iDT logo 1s a reg of I d Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1992

©1992 Integrated Device Technology, Inc. 7.6 DSC-1073/3
1



FEATURES:

32K x 8 advanced high-speed BiCMOS static RAM

Equal'access and cycle times
.— Commercial: 10/12/15ns

packages

One Chip Select plus one Output Enable pin

Bidirectional inputs and outputs directly TTL-compatible
Low power consumption via chip deselect
Available in 28-pin 300 mil plastic DIP and plastic SOJ

N BiCMOS STATIC RAM PRELIMINARY
e R 256K (32K x 8-BIT) IDT71B2565A
Integrated Device Technology, Inc.
DESCRIPTION:

The IDT71B256SA is a 262,144-bit high-speed static RAM
organized as 32K x 8. It is fabricated using IDT's high-
perfomance, high-reliability BICMOS technology. This state-
of-the-art technology, combined with innovative circuit design
techniques, provides a cost-effective solution for high-speed
memory needs.

The IDT71B256SA has an output enable pin which oper-
atesasfastas 5ns, withaddress accesstimesasfastas 10ns.
Allinputs and outputs of the IDT71B256SA are TTL-compat-
ible and operation is from a single 5V supply. Fully static
asynchronous circuitry is used, requiring no clocks or refresh
for operation.

The IDT71B256SA is packaged in 28-pin 300 mil plastic
DIP and 28-pin 300-mil SOJ packages.

FUNCTIONAL BLOCK DIAGRAM

V0o - 1107-84

Ao —»
Al —»
A2 —ni
A3 —»
A4 —»
As —»
As —»
A7 —
As —»
Ag —»
A10 —»=
A1l —]
A12 —
A1z —»
A14 —

ADDRESS DECODER

Pivbybeobbibors

262,144-BIT
MEMORY
ARRAY

RN

I/0 CONTROL

Piidtieg

Be

CS™ coNTROL
WE— LOGIC
OE—™

The IDT logo is a regi ds kof I d Device Technolegy, Inc.
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COMMERCIAL TEMPERATURE RANGE
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IDT71B256SA
BiCMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

\UJ Symbol Rating Com’l. Unit
A O 1 28 [1 Vee V1eERM@| Terminal Voltage with Respect | -0.5t0 +7.0] V
Az [ 2 27 [ WE to GND
s 26 [ A13
2; o 4 25 1 As TA Operating Temperature 0to +70 °C
As O] 5 24 [ Ag TaiAs Temperature Under Bias -55t0 +125| °C
A+ [} s go285 283 A TSTG Storage Temperature -55t0 +125| °C
7 0 2 —
22 E o p2s-2 ; g 21E0 PT Power Dissipation 1.25 w
A O o 20 (1 CS lout DC Output Current 50 mA
Ao [] 10 19 3 vor NOTES: 2804 161 02
/0o O 11 18 [ 1/Os 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
1101 [ 12 17 |1 1/Os RATINGS may cause permanent damage to the device. This is a stress
/02 O 13 16 [1] /04 rating only and functional operation of the device at these or any other
GND O 14 s 0 o conditions above those indicated in the operational sections of this
3 specification is not implied. Exposure to absolute maximum rating
2854 drw 02 conditions for extended periods may affect reliability.
DIP/SOJ 2. VTeERM must not exceed Vcc + 0.5V.
TOP VIEW
TRUTH TABLE(2 CAPACITANCE
cs | o | wE Vo Function (TA = +25°C, f = 1.0MHz, SOJ package)
L L H | DATAoUT| Read Data Symbol |  Parameter() Conditions | Max. | Unit
L X L DATAN | Write Data CiN Input Capacitance VIN = 3dV 6 pF
L H H High-Z Output Disabled Cio /O Capacitance Voutr=3dV| 7 pF
H X X | High-Z | Deselected - Standby (Iss) | NOTE: ) ) o 2694 10103
1. This parameter is guaranteed by device characterization, but not prod-
Vic® | X X High-Z Deselected - Standby (lse1) uction tested.
NOTES: 2894 tbl 01

1. H=VmH, L=V, x=Don't care.
2. Vic=0.2V, VHe = Ve -0.2V.
3. Other inputs 2VHc or <VLc.

RECOMMENDED DC OPERATING

CONDITIONS
Symbol | Parameter Min. { Typ.| Max. | Unit
Vee Supply Voltage 45 50 55 Vv
GND Supply Voltage 0 0 0 \
ViH Input High Voltage 2.2 — |Vec+0.5{ V
ViL Input Low Voltage | -0.51"| — 0.8 \
NOTE: 2894 tbl 04
1. Vi (min.) = —1.5V for pulse width less than 10ns, once per cycle.
DC ELECTRICAL CHARACTERISTICS
Vce =5.0V+10%
IDT71B256SA
Symbol Parameter Test Condition Min. Max. Unit
|l Input Leakage Current Vce = Max., VIN = GND to Vce — 5 pA
[[¥e]] Output Leakage Current Vcce = Max., CS = VIH, VouT = GND to Vcc — 5 pA
Vou Output Low Voltage loL = 8mA, Vcc = Min. — 0.4 v
VOH Output High Voltage IoH =-4mA, Vce = Min. 24 — 1
2894 tbl 05
77 2



IDT71B256SA

BiCMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS™"
(VCC = 5.0V + 10%, VLC = 0.2V, VHC = Vcc—0.2V )

Symbol Parameter 71B256SA10 71B256SA12 71B256SA15 | Unit
lec Dynamic Operating Current 180 170 160 mA
TS < ViL, Outputs Open, Vce = Max., f = fmax®@
IsB Standby Power Supply Current (TTL Level) 45 40 35 mA
TS > ViH, Outputs Open, Ve = Max., f = fmax®
IsB1 Standby Power Supply Current (CMOS Level) 35 35 35 mA
CS 2 VHc, Outputs Open, Vcc = Max., f = 0@
VINS VLC or VIN 2 VHG
NOTES: 2894 tb1 06
1. All values are maximum guaranteed values.
2. fuax = 1/trc (all address inputs are cycling at fMax); f = 0 means no address 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, 2, and 3
2894 tbl 07
5V
480Q
DATAouT
SpF* 2550
15V — 2894 drw 04
*Including jig and scope capacitance.
2894 drw 03
Figure 2, AC Test Load
Figure 1. AC Test Load (for tcLz, tovz, tchz, tonz, tow, and twhz)
R .
T
6 —f—
ATAA 5 14—
(Typical, ns)
44—
sl
e
1 e
& ! I T 1
1] L ]
40 60 80 100 120 140 160 180 200
CAPACITANCE (pF) 2694 dw 09
Figure 3. Lumped Capacitive Load, typical Derating
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IDT71B256SA
BiCMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V £ 10%)

71B256SA10 71B256SA12 | 71B256SA15

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

tRC Read Cycle Time . 10 — 12 — 15 — ns
tAA - Address-Access Time —_ 10 — 12 —_ 15 ns
tACS CS Access Time — 10 — 12 — 15 ns
terz(M TS to Output in Low-Z 2 — 2 — 2 — | ns
terz(M TS to Output in High-Z 0 5 0 6 0 7 ns
tOE OE to Output Valid — 5 — 6 — 7 ns
toLz™M OE to Output in Low-Z 2 — 2 — 2 — ns
tonzV | OFE to Output in High-Z 0 4 0 4 0 5 | ns
toH Output Hold from Address Change 3 — 3 - 3 — ns
teu(? Chip Select to Power Up Time 0’ — 0 — 0 — | ns
tep(? Chip Deselect to Power Down Time — 10 — 12 — 15 | ns
Write Cycle

twe Wiite Cycle Time 10 — 12 — 15 — ns
tAaw Address Valid to End of Write 9 — 9 —_ 10 — ns
tcw CSto End of Write 7 — 8 — 9 — ns
tAS Address Set-up Time 0 — 0 — 0 — ns
twp Write Pulse Width 7 — 8 — 9 — ns
tWR Write Recovery Time 0 —_ 0 — 0 — ns
tow Data Valid to End of Write 5 —_ 6 —_ 7 — ns
tDH Data Hold Time 0 — 0 — 0 — ns
tow(") Output Active from End of Write 2 — 2 - 2 - ns
twhz(" WE to Output in High-Z 0 6 0 6 0 7 ns

NOTE: . 2894 1bl 08
1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested. .




IDT71B256SA
BiCMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1("

[ |

tRC
ADDRESS )E )I(

| tAA
ENNNNNNNY r /S S S

[————— {OF — >

N

— W | ® Ve
CS R N toLz 7 // / / / / /
- tacs @ > )
torz® —— la——— toHz(® ————=]
|t tcHZ () —0— ]
DATAoUT HIGH IMPEDANCE ( DATAOUT VALID ‘ >—
le— tPU tPD
Voe SUPPLY IeC
CURRENT IsB
2894 drw 05
TIMING WAVEFORM OF READ CYCLE NO. 2124
tRC
ADDRESS X X
tAA |
toH -] [<*—— tOH
DATAouT PREVIOUS DATAoUT VALID DATAoUT VALID

2894 drw 10

NOTES:

. WE is HIGH for Read Cycle.

. Device is continuously selected, CS is LOW.

. Address must be valid prior to or coincident with the later of CS transition LOW; otherwise taa is the limiting parameter.
. OEis LOW.

. Transition is measured +200mV from steady state.

O WN =

77 5



IDT71B256SA -
BiCMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(*%3:5)

twe
ADDRESS X X
- taw >
cs A/,
~— tAs (wp(a) — tWR —
WE }\ jl
6
le— twrz® A:l e tow O e— 1oz ©
HIGH IMPEDANCE
DATAouT (4) (4)
4
tDH
D— tow
DATAIN [\ DATAIN VALID

2894 drw 06

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(!25)

twe

ADDRESS )( ><

taw Lt

y

tWR

I tow -

TSN ST TTT7

|—— tDW ——=|¢—— IDH —

DATAIN : DATAIN VALID >

NOTES:

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

2. Awrite occurs during the overlap ot a LOW CS and a LOW WE.

3. During a WE controlled write cycle with OF LOW, twp must be greater than twHz + tow to allow the I/O drivers to turn off and datato 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 twe.

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.

2894 drw 07

ORDERING INFORMATION

IDT 71B256 SA XX XX X
Device Power Speed Package Process/
Type Temperature
Range

Blank  Commercial (0°C to +70°C)

TP 300-mil Plastic DIP (P28-2)
Y 300-mil SOJ (S028-5)

10

12 Speed in nanoseconds
15

2894 drw 08
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Integrated Device Technology, Inc.

BiCMOS STATIC RAM PRELIMINARY
dt 288K (32K x 9-BIT) ‘ IDT71B259

FEATURES:
» 32K x 9 advanced high-speed BiCMOS static RAM
+ Equal access and cycle times
— Commercial: 10/12/15ns
- Two Chip Selects plus one Output Enable pin
+ Bidirectional inputs and outputs directly TTL-compatible
+ Low power consumption via chip deselect
+ Available in 32-pin plastic SOJ package

DESCRIPTION:

The IDT71B259 is a 288K high-speed static RAM orga-
nizedas 32K x 9. Itisfabricated using IDT's high-perfomance,
high-reliability BiICMOS technology. This state-of-the-art
technology, combined with innovative circuit design tech-
niques, provides a cost-effective solution for high-speed
memory needs.

The IDT71B259 has an output enable pin which operates
as fast as 5ns, with address access times as fast as 10ns
available. All inputs and outputs of the IDT71B259 are TTL-
compatible and operation is from a single 5V supply. Fully
static asynchronous circuitry is used; no clocks or refresh are
required for operation.

ThelDT71B259 is packaged ina 32-pin 300 mil plastic SOJ
package.

FUNCTIONAL BLOCK DIAGRAM

ADDRESS
DECODER

Alg —

294 912-BIT
MEMORY ARRAY

YYvyvy

9 9
1/00 - /08 ——+[>—> /O CONTROL 7
CONTROL
€81 ———— " Loaic
28396 drw 01

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

COMMERCIAL TEMPERATURE RANGE

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc.

7.8 DSC-1106/-
1



IDT71B259
BiCMOS STATIC RAM 288K (32K x 9-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Com’l Unit
NC O 1 ~ 32 [3 vee VTErRM® | Terminal Voltage with —05t0+7.0| V
NC [] 2 31 [0 A Respect to GND
As O3 30 P Ccs2 Ta Operating Temperature 0to +70 °C
A7 [ 4 2 [0 WE perafing “eme *
As O 5 28 [ A TelAs Temperature Under Bias ~55t0 +125| °C
As [ 6 270 A TsTa Storage Temperature —55t0+125| °C
As O 7 26 [ At
Az 8 $032-2 25 [1 A1 PT Power Dissipation 1.0 w
A2 9 24 [0 GE lout DC OQutput Current 50 mA
A1 O 10 23 [1 A2 NoTes
a1 H 2896 bl 02
|30 E " 22 g ICOS1 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
/Go 12 1 /Os RATINGS may cause permanent damage to the device. This is a stress
¥o1 [ 13 20 O vor7 rating only and functional operation of the device at these or any other
o2 O 14 19 [ 1/0s conditions above those indicated in the operational sections of this
/03 [: 15 18 [ 1/0s specification is not implied. Exposure to absolute maximum rating
GND 16 17 [ v0a conditions for extended periods may affect reliability.
2. VTERM must not exceed Vce + 0.5V.
2896 drw 02
SoJ
TOP VIEW
TRUTH TABLE(':? CAPACITANCE
INPUTS (TA = +25°C, f = 1.0MHz, SOJ package)
WE | csTlcs2| oF 1o FUNCTION Symbol Parameter(V Max. Unit
X H | X | X | High-Z |Deselected-Standby (Iss) Cin Input Capacitance 6 pF
X_|vhe®] X | X | High-Z | Deselected-Standby (Isa1)| L S¥© VO Capacitance 4 pF
. NOTE: 2896 1b! 03
X X L X High-Z Deselected-Standby (Is8) 1. This parameter is guaranteed by device characterization, but is not prod-
X X {Vic®| X High-Z { Deselected-Standby (IsB1) uction tested.
~H L H H High-Z | Outputs Disabled
T T T door Tresdbas RECOMMENDED DC OPERATING v4
L L H X DIN Write Data CONDITIONS . .
NOTES: osamion Symbol Parameter Min. |Typ. Max. Unit
1. H=VH, L=V, X =Don't care. Vce Supply Voltage 4.5 5.0 5.5 v
2. Vic =0.2V, Ve = Ve -0.2V. GND Supply Voltage 0 0 0 Vv
3. Other inputs 2VHc or sVLic. -
VIH Input High Voltage| 2.2 — | Vec+0.5 \
ViL Input Low Voltage | —0.5"[ — 0.8 v
NOTE: 2896 tbl 04
1. ViL{min.) = —1.5V for pulse width less than 10ns, once per cycle.
DC ELECTRICAL CHARACTERISTICS
Vce = 5.0V +10%
IDT71B259
Symbol Parameter Test Condition Min. Max. Unit
[} Input Leakage Current Vee = Max., VIN = GND to Vco — 5 pA
JiLo| Output Leakage Current Vce = Max., CS1 = 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 — \
2896 thi 05
7.8 2



IDT71B259

BiCMOS STATIC RAM 288K (32K x 9-BIT)

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS™
(Vee = 5.0V £ 10%, Vic = 0.2V, Ve = Vee — 0.2V)

71B259510 71B259S12 71B259S15
Symbol Parameter Com'l.|{ Mil Com'l. Mil. Com'’l. Mil. Unit
Icc Dynamic Operating Current, CS2 > ViHand 175 — 170 — 165 — mA
ST < VL, Outputs Open, Vce = Max,, f = fmax®
IsB Standby Power Supply Current (TTL Level) 55 — 50 - 45 — mA
CS12ViHor CS2 < ViL, Outputs Open,
Vce = Max., f = fmax®
IsB1 Full Standby Power Supply Current (CMOS Level)| 50 — 35 — 35 — mA
CST1 2 VHc or CS2 < Vic, Outputs Open,
Vce = Max.. f = 0%, VIN< VIC or VIN 2 VHe
NOTES: 2836 tbl 06
1.All values are maximum guaranteed values.
2.fuax = 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, 2, and 3
2696 1ol 07 5V
480Q
DATAouT
SpF* 255Q
= 2896 drw 04
*Including jig and scope capacitance.
2896 drw 03
Figure 1. AC Test Load Figure 2. AC Test Load
(for tcLz, toLz, tcHz, tonz, tow, and twhz)
7t
(3
Atan
(Typical, ns) 5
4
3
2
1 -
20 40 60 80 100 120 140 160 180 200
CAPACITANCE (pF) 2896 drw 05
Figure 3. Lumped Capacitive Load, typical Derating
7.8 3



IDT71B259
BiCMOS STATIC RAM 288K (32K x 9-BIT)

COMMERCIAL TEMPERATURE RANGE

"AC ELECTRICAL CHARACTERISTICS (vcc = 5.0V + 10%, Commercial Temperatufe Range)

71B259510 71B259S12 71B259S15

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

tRC Read Cycle Time 10 — 12 - 15 — ns
tAA Address Access Time — 10 — 12 — 15 ns
tACS Chip Select Access Time - 10 —_ 12 —_ 15 ns
torz" Chip Select to Output in Low-Z 3 —_ 3 — 3 — ns
tcHz(M Chip Deselect to Output in High-Z 0 5 0 6 0 7 ns
tOE Output Enable to Output Valid — 5 — — 7 ns
torz" Output Enable to Output in Low-Z 1 — 1 — 1 — ns
torz(V Output Disable to Output in High-Z 0 5 0 6 0 7 ns
toH Output Hold from Address Change 3 —_ 3 — 3 — ns
tpul? Chip Select to Power Up Time 0 — 0 — o — ns
tepl" Chip Deselect to Power Down Time — 10 — 12 — 15 ns
Write Cycle

twe Write Cycle Time 10 — 12 — 15 — ns
taw Address Valid to End of Write 9 — 9 —_ 10 —_ ns
tcw Chip Select to End of Write 9 e 9 — 10 — ns
tAs Address Set-up Time 0 — 0 — 0 — ns
twp Write Pulse Width 9 — 9 _ 10 — ns
tWR Write Recovery Time 0 — 0 — 0 — ns
tow Data Valid to to End of Write 7 _ 8 — 8 — ns
tDH Data Hold Time 0 — 0 — [ — ns
tow(! Output Active from End of Write 3 — 3 — 3 — ns
twhz(!) Write Enable to Output in High-Z 0 5 0 6 0 7 ns

NOTE: 2896 tbl 08

1. This parameter guaranteed with the AC load (Figure 2) by device characterization, butis not production tested.

7.8




IDT71B259
BiCMOS STATIC RAM 288K (32K x 9-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1{V

| 1RC
ADDRESS *
I
o AN

tAA o
AN\ NTK >/ /S
- tOE -
= NN\ kK oz - A/ S S
c2” / /K tnos ® SR N NN NN
oz ® . fe—— torz & ——=
AL ———
DATAOUT HIGH IMPEDANCE X)( DATAour VALID r—
re——tpy —> iPD >
Vee suppLy  lec
CURRENT | 74‘ :

2896 drw 06

TIMING WAVEFORM OF READ CYCLE NO. 2124

- tRC
ADDRESS X X
)
tAA
toH - [~*—— tOH
DATAOUT PREVIOUS DATAOUT VALID DATA ouT VALID
2896 drw 07
NOTES:

1. WE is HIGH for Read Cycle.

2. Device is continuously selected, CST is LOW, CS2 is HIGH.

3. Address must be valid prior to or coincident with the later of CST transition LOW and CS2 transition HIGH; otherwise taa Is the limiting parameter.
4. OEis LOW.

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

7.8 5



IDT71B259

BiCMOS STATIC RAM 288K (32K x 9-BIT)

COMMERCIAL TEMPERATURE RANGE

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

~ twc >
ADDRESS )( ><
AW
CsT K tcw . 477;
& 4 NN
cs2 -
/] twh
[ tAs —{ twe @ o —
WE %
(6)
twhz © —»] ow ® tcHZ
DATAoUT _< @ HIGH IMPEDANCE "
1DH
[¢— tDW —» ‘ >
DATAIN DATAIN VALID
2896 drw 09

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS1 AND CS2 CONTROLLED TIMING)(> %)

twe
ADDRESS >( >/\
1AW
oSt S
cs2 BY
r— tas —>| tow | twp @ |-
AN\ /S S S/
¢—— tpy —— > ¢—— 1DH —™
DATAIN DATAIN VALID >
2896 drw 10
NOTES:

WE must be HIGH, CST must be HIGH, or CS2 must be LOW during all address transitions.

A write occurs during the overlap of a LOW C3T, HIGH CS2, and a LOW WE.

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

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

If the 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. CST and CS2 must both be active during the tcw period.

. Transition is measured £200mV from steady state.

7. OE s continuosly HIGH. During a WE controlled write cycle with OE LOW, twp must be greater than or equal to twz + tow to allow the /O drivers to turn
off and data to be placed on the bus for the required tow. IfOE is HIGH during a WE controlled write cycle, this requirementdoes not apply and the minimum
write pulse is the specified twp.

R ECR O

ol
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IDT71B259
BiCMOS STATIC RAM 288K (32K x 9-BIT) COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION

IDT 71B259 S XX Y X
Device Power Speed  Package Process/
Type Temperature
Range
|——| Blank Commercial {0°C to +70°C)
j| Y 300-mil SOJ (S032-2)
| 10 )
| }g Speed in nanoseconds

2896 drw 08
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1M SRAM PRODUCTS

The 1M family consists of both fast CMOS and very fast
BiCMOS devices. The latter include revolutionary pinout
versions (center power and ground) for the ultimate in speed
while maintaining system noise control.

Speeds as fastas 15ns are availableinthe CMOS commer-
cial versions, with 20ns available in military offerings, and low
power versions available. The x8 version of these products is

especially well suited for the next generation size of caches in
high-end PC applications.

The BiCMOS 1M family is offered both in evolutionary and
revolutionary pinout, with the latter available in speeds as fast
as 10ns. These SRAMs are ideally suited for workstation
cache applications and communications high-speed data
buffering.

Part Speeds
Size Oorg. Features Process | Number | Power Commercial Military
1M 256K x 4 CMOS 71028 S/L 15,17 20,25
256K x 4 BiCMOS 71Bo28 | S 15,17 N/A
256K x 4 Center Pwr | BICMOS 718128 | S 10,12,15 N/A
128K x 8 CMOS 71024 S/L 15,17 20,25
128K x 8 BiCMOS 71B024 | S 15,17 N/A
128K x 8 Center Pwr | BICMOS 71B124 | S 10,12,15 N/A

8.0 1
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Integrated Device Technology, Inc.

CMOS STATIC RAM
1 MEG (256K x 4-BIT)

ADVANCE
INFORMATION
IDT71028

FEATURES:

256K x 4 advanced high-speed CMOS static RAM
Equal access and cycle times

— Military: 20/25ns

— Commercial: 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, and Plastic
SOJ 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 technclogy. 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 15ns. 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, and 28-pin 400-mil Plastic SOJ
packages.

FUNCTIONAL BLOCK DIAGRAM

1,024,576-BIT
MEMORY
ARRAY

P44

1/0 CONTROL

P44y

Ao — ——=1
[ o
ADDRESS
¢ DECODER | ®
[ ] [ ]
A7 —
0o - /08 744_‘>_;‘,;‘
/IF
CS—s
Cs CONTROL
WE—- | oaic
OE —»

The IDT Logo Is a registered trademark of Integrated Device Technology, Inc.

2966 drw 01
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IDT71028

CMOS STATIC RAM 1 MEG (256K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

\J Symbol Rating Com’l. Mil. Unit
Ao 01 28 0 vce vTeERM®@| Terminal Voltage| ~0.5t0 +7.0| -0.5t0 +7.0[ Vv
A 02 273 A7 with Respect
Az 03 26 1 At to GND
A4 25 Ats TA Operating 0to+70 | -55t0+125| °C
A4 E 5 :g g A4 Temperature
eds BRE EhRA Tos | Temperature | —5510 +125| 6510 +135| °C
A Os 8028-6 o1 [ A1y Under Bias
As o 200 NC Tsta Storage -5510 +125| 6510 +150| °C
As O 10 193 rvos Temperature
Ao O 11 18 1 102 PT Power 1.25 1.25 W
cs E 12 1783 o1 Dissipation :
Ol 13 16 1 /0o
= lout DC Output 50 50 mA
GND [ 14 150 WE Current
2966 drw 02 NOTES: 2966 tbl 02
1. Stresses greater than those listed under ABSOLUTE MAXIMUM
DIP/SOJ RATINGS may cause permanent damage to the device. Thisis astress
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 Vcc + 0.5V.
TRUTH TABLE("? CAPACITANCE
cs | oE | wWE Vo Function (TA = +25°C, { = 1.0MHz, SOJ package)
L L | H [pATAour| Read Data Symbol Parameter” | Conditions | Max. | Unit
L X L | paTan | write Data CIN Input Capacitance VIN = 3dV 8 pF
L H H High-Z | Output Disabled Cio I/O Capacitance Vour = 3dV 8 pF
ih. . NOTE: 2966 thl 03
H X X Hfgh Z Deselected - Standby (1se) 1. This parameter is guaranteed by device characterization, but not prod-
Va3 X X High-Z | Deselected - Standby (Iss1) uction tested.
NOTES: 2966 tbl 01

1. H=ViH, L= Vi, x = Don't care.
2. Vic=0.2V, VHc = Vcc -0.2V.

RECOMMENDED DC OPERATING

3. Other inputs 2VHc or sVLc. CONDITIONS
Symbol | Parameter Min. | Typ.| Max. | Unit
Vee Supply Voltage 4.5 5.0 55 \
GND Supply Voltage 0 0 0 \
VIH Input High Voltage| 2.2 — |Vce+0.5] V
ViL Input Low Voltage | 0.5 — 0.8 s
NOTE: 2966 tbl 04
1. ViL (min.) = —1.5V for pulse width less than 10ns, once per cycle.
DC ELECTRICAL CHARACTERISTICS
Vce = 5.0V+10%
IDT71028
Symbol Parameter Test Condition Min. Max. Unit
1L} Input Leakage Current Vcc = Max., VIN = GND to Vcc — 5 pA
jILo| Output Leakage Current Vce = Max., CS = VIH, Vout = GND to Vce — 5 pA
VoL Output Low Voltage loL = 8mA, Vcc = Min. - 04 \
VoH Output High Voltage IoH =-4mA, Vcce = 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("
(Vce = 5.0V £10%, Vic = 0.2V, Vic = Vee — 0.2V)

71028S15 71028517 71028520 71028525
Symbol Parameter Com’'l.| Mil. [Com’'l| Mil. | Com'l{ Mil. [Com'l.| Mil. Unit
Icc Dynamic Operating Current, 150 | — | 145 | — — | 155 | — 140 mA
CS < ViL, Outputs Open, Vcc = Max,, f = fmax@
IsB Standby Power Supply Current (TTL Level) 35 — 35 — — | 40 — 35 mA
CS > VIR, Outputs Open,
Vee = Max., f = fmax®@
IsB1 Full Standby Power Supply Current (CMOS Level) 15 — 15 — — | 20 — 20 mA
CS = VHc, Outputs Open,
Vee = Max., f = 0@, VIN < VLG or VIN 2 VHe
NOTES: 2966 tol 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 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 48002
DATAouT DATAOUT
30pF 255Q 5pF* 2550
2966 drw 03 2966 drw 04
Figure 1. AC Test Load Including jig and scope capacitance.
Figure 2. AC Test Load
(for tcLz, toLz, tehz, 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)

. , 71028515 | 71028517 | 710285201 | 71028525%
Symbol Parameter Min. | Max. | Min. | Max.| Min.| Max. | Min. | Max. | Unit
Read Cycle
1RC Read Cycle Time 15 —_ 17 —_ 20 —_ 25 —_ ns
thA Address Access Time —_ 15 — 17 _— 20 —_ 25 ns
tacs Chip Select Access Time — 15 — 17 — 20 - 25 ns
toLz® Chip Select to Output in Low-Z 3 — 3 — 3 — 3 — ns
toHz® Chip Deselect to Output in High-Z 0 7 0 8 0 8 0 10 ns
10E Output Enable to Output Valid — 7 — 8 — 8 — 10 ns
oLz Output Enable to Output in Low-Z 0 - 0 — 0 - o | — ns
tonz(® Output Disable to Output in High-Z 0 5 0 6 0 7 0 10 ns
toH Output Hold from Address Change 4 — 4 — 4 —_ 4 — ns
trul® Chip Select to Power Up Time 0 — 0 — 0 - 0 — ns
pp@ Chip Deselect to Power Down Time — 15 - 17 - 20 —_ 25 ns
Write Cycle
twe Write Cycle Time 15 - 17 — 20 — 25 —_— ns
taw Address Valid to End of Write 12 — 13 — 15 — 15 — ns
cw Chip Select to End of Write 12 — 13 - 15 — 15 — ns
s Address Set-up Time 0 —_ 0 —_ 0 — 0 . ns
twp Write Pulse Width 12 — 13 — 15 — 15 — ns
twR Write Recovery Time 0 —_ 0 —_— 0 —_ 0 —_ ns
tow Data Valid to End of Write 8 —_ 9 — 9 - 10 — ns
1DH Data Hold Time 0 — 0 — 0 — 0 — ns
tow® Output Active from End of Write 3 — 3 —_ 4 —_ 4 - ns
twHz® Wirite Enable to Output in High-Z (] 5 0 7 0 8 0 9 ns

NOTES: 2966 tbl 08

1. 0° 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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IDT71028
CMOS STATIC RAM 1 MEG (256K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NoO. 1!

[

tRC »-]
ADDRESS % *

I tAA
e TN K T T T 7
oot oo YT 77777

TS : : N

O
mi
N

N
tacs @
la—— 1oz & ] |——— toHz ®) ————]
DATACUT HIGH IMPEDANCE 4 DATAGUT VALID S
e trU lett—— tPD —— |
vce suppLy Ioc
CURRENT Iss
2966 drw 05
TIMING WAVEFORM OF READ CYCLE NO. 2(1:24)
tRC
ADDRESS X X
tAA | >
toH - [~*—— tOH
DATAGUT PREVIOUS DATAOUT VALID DATAOUT VALID

2966 drw 10

NOTES:

WE is HIGH for Read Cycle.

Device is continuously selected, CS is LOW.

Address must be valid prior to or coincident with the later of CS transition LOW; otherwise taa is the limiting parameter.
OE is LOW.

Transition is measured +200mV from steady state.

Ll ol
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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)(!23:5)

twc P
ADDRESS X >(
- tAW >
o . YL,
—— tAs —™ twp® ——tR ]
WE 1r—\ 7(
’ fe— twhz © ‘j oy O [V 1OHZ ®
DATAOUT m > HIGH IMPEDANCE -
[;— tow 1OH
DATAIN K__OATAWVALD ) —

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(*%5)

twc -
ADDRESS X X
tAaw -
v
CS 7
L_tAs | tow - R

e TSROSO\ ST TTTT

|t tDW —— > |¢——— tDH — ]

DATAN DATAIN VALID D;

2966 drw 07

NOTES:

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

2. A wiite occurs during the overlap of a LOW TS and a LOW WE. '

3. OFEis continuously HIGH. if during a WE controlled write cycle OF is LOW, twp must be greater than or equal to twHz + tow to allow the 1/0 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
minimum write pulse is as short as the specified twp.

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

. Ifthe 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.

o u s

8.1 6



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

[o] 400-mil Sidebraze DIP (D28-2)
P " 400-mil Plastic DIP (P28-3)
Y 400-mil Small Outline J-Bend (8028-6)
15 Commercia!l Only
17 Commercial Only .
20 Military Only Speed in nanoseconds
25 Military Only

2966 drw 08
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Integrated Device Technology, Inc.

BiCMOS STATIC RAM " PRELIMINARY
1 MEG (256K x 4-BIT)

IDT71B028

FEATURES:

+ 256K x 4 advanced high-speed BiCMOS static RAM
« Equal access and cycle times

— Commercial: 15/17ns

One Chip Select plus one Output Enable pin

Low power consumption via chip deselect

+ Bidirectionaldata Inputs and outputs directly TTL-compatible

Available in 28-pin Plastic DIP and Plastic SOJ péckages

DESCRIPTION:

The IDT71B028 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 BICMOS technology. This state-
of-the-art technology, combined with innovative circuit design
techniques, provides a cost-effective solution for high-speed
memory needs.

The IDT71B028 has an output enable pin which operates
as fast as 6ns, with address access times as fastas 15ns. All
bidirectional inputs and outputs of the IDT71B028 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 IDT71B028 is packaged in 28-pin 400 mil Plastic DIP
and 28-pin 400-mil Plastic SOJ packages.

FUNCTIONAL BLOCK DIAGRAM

AO — ——=
[ ]
1,024,576-BIT
. e MEMORY
ARRAY
[ ]
A7 —

/00— O3 72%

I

/O CONTROL

A

bidd

I

AR 4l

—
—
D ——

CONTROL
LOGIC

Device Technok

Inc.

The IDT Logo is a registered of I

2892 drw 01

COMMERCIAL TEMPERATURE RANGE

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc.
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IDT71B028

BiCMOS STATIC RAM 1 MEG (256K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

U Symbol Rating Com’l. Unit
Ao O 1 28 [1 vee VTERM® | Terminal Voltage with -05t0+7.0( V
A1 2 27 [ A7 Respect to GND
22 E i gg g 21: Ta Operating Temperature 0to+70 | °C
3 15
A O s 24 [1 Asa TBlAS Temperature Under Bias ~551t0 +125| °C
25 E ‘75 SPoZzSéSG zg % ﬁ’a TsTG Storage Temperature -55t0+125] °C
6 - 12
A7 O 8 21 [0 A PT Power Dissipation 1.0 w
As 0o 20 0 NC louT DC Output Current 50 mA
As [ 10 193 1103 NOTES
: 2992 tbl 02
% E }; }g g :;82 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
- ! RATINGS may cause permanent damage to the device. This is a stress
CE O 13 16 1 1100 rating only and functional operation of the device at these or any other
GND [] 14 15 1 WE conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
2992 drw 02 conditions for extended periods may affect reliability.
DIP/SOJ 2. VTerM must not exceed Vcc + 0.5V.
TOP VIEW
TRUTH TABLE(':? CAPACITANCE
cs | oE | WE /0 Function (TA = +25°C, f = 1.0MHz, SOJ package)
L L H |DATAouT | Read Data Symbol Parameter |Conditions | Max. | Unit
L X L DATAIN | Write Data CiN Input Capacitance | VIN = 3dV 6 pF
L H H High-Z | Outputs Disabled Cio I/O Capacitance  |VouT = 3dV 7 pF
H X X High-Z | Deselected - Standby (Iss) NOTE: . , o 299210103
3 - 1. This parameter is guaranteed by device characterization, but not prod-
V¥ X X High-Z | Deselected - Standby (lse1) uction tested.
NOTES: 2092 tol 01

1. H=VmH, L=V, x =Don't care.
2. Vice=0.2V, VHe = Vee -0.2V.
3. Other inputs =2VHc or <VLic.

DC ELECTRICAL CHARACTERISTICS

Vee = 5.0V +10%

RECOMMENDED DC OPERATING

CONDITIONS

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

Vee 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 v ,
NOTE: 2992 tbl 04

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

IDT71B028
Symbol Parameter Test Condition Min. Max. Unit
| Input Leakage Current Vce = Max., VIN = GND to Vcc — 5 LA
|lLo| Output Leakage Current Vce = Max., CS = ViH, VouT = GND to Vcc — 5 pA
VoL Output Low Voltage loL = 8mA, Vce = Min. — 0.4 \Y
VOH Output High Voltage loH =—-4mA, Vcc = Min. 2.4 — \
2892 bl 05
8.2 2




IDT71B028
BiCMOS STATIC RAM 1 MEG (256K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS("
(Vee = 5.0V £ 10%, Vic = 0.2V, Vie = Vee — 0.2V)

71B028515 71B028S17
Symbol Parameter Com'l. Mil. Com’l. Mil. Unit
lcc Dynamic Operating Current, CS2 > Viand 190 — 180 — mA
.TS1 < ViL, Outputs Open, Vcc = Max., f = iMax®@
IsB Standby Power Supply Current (TTL Level) 55 — 50 — mA

CST > ViHor CS2 < Vi, Outputs Open,
Vce = Max., f = fmax®

1sB1 Full Standby Power Supply Current (CMOS Level) 40 — 40 — mA
’ CST 2 VHc or €S2 < Vic Outputs Open,
Vee = Max., = 0@ ViN VLG or VIN2 VHC
NOTES: 2992 tbl 06

1.All values are maximum guaranteed values.
2.fwax = 1/tac (all address inputs are cycling at fuax); 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, 2, and 3
299210107
5V
480Q2
DATAcuT
~ 5pF* 2550
1.5V — 2992 drw 04
2092 drw 03 *“Including jig and scope capacitance.
" Figure 1. AC Test Load Figure 2. AC Test Load

(for tcLz, torz, tehz, tonz, tow, and twhz)

84—

7 -

[ T

ATAA 5 ==
(Typical, ns} o

20 40 60 80 100 120 140 160 180 200

CAPACITANCE (pF) 2052 drw 00
w

Figure 3. Lumped Capacitive Load, typical Derating
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IDT71B028
BiCMOS STATIC RAM 1 MEG (256K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V £ 10%)

71B028515 71B028S17

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

tRC Read Cycle Time 15 — 17 — ns
tAA Address Access Time —_ 15 — i7 ns
tacs Chip Select Access Time — 15 —_ 17 ns
torzt" Chip Select to Output in Low-Z 3 - 3 — ns
tcrz( Chip Deselect to Output in High-Z 0 8 0 8 ns
toE Output Enable to Output Valid — 8 — ns
torz(" Output Enable to Output in Low-Z 0 — 0 — ns
torz(" Output Disable to Output in High-Z 0 7 0 7 ns
tOH Output Hold from Address Change 4 — 4 — ns
M Chip Select to Power Up Time 0 — 0 — ns
teo(? Chip Deselect to Power Down Time — 15 — 17 ns
Write Cycle

we Wirite Cycle Time 15 — 17 — ns
taw Address Valid to End of Write 12 —_ 12 — ns
tcw Chip Select to End of Write 12 — 12 — ns
tAsS Address Set-up Time 0 —_ 0 — ns
twp Write Pulse Width 12 —_ 12 —_ ns
twR Write Recovery Time 0 — 0 — ns
tow Data Valid to End of Write 8 — 9 — ns
tDH Data Hold Time o] — 0 — ns
tow(! Output Active from End of Write 3 —_ 3 — ns
twhz" Write Enable to Output in High-Z 0 8 0 8 ns

NOTE: ) 299216l 08
1. This parameter guaranteed with the AC load (Figure 2) by device characterization, but is not production tested.
8.2 4




IDT71B028
BiCMOS STATIC RAM 1 MEG (256K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1

|-

tRC

ADDRESS )E

1AA

mi

|
% NNNN NN\

N

T T 777

N

s NN\ Ok

[—— o ———=

torz &

® >

DATAouT

tACS >
[ ——————— {cL.Z L

HIGH IMPEDANCE

A7/ /S S S
‘lOHZ(&
-—— tcHz )
DATAOUT VALID >—

L—tPD —

le— tPU
Vee SUPPLY IcC
CURRENT Iss

TIMING WAVEFORM OF READ CYCLE NO. 2(124)

2992 drw 05

tRC
ADDRESS X X
tAA .
toH - [**—— tOH
DATAcUT PREVIOUS DATAOUT VALID " DATAoUTVALID
‘ 2992 drw 10
NOTES:

. WE is HIGH for Read Cycle.
Device is continuously selected, CS is LOW.

OE is LOW.

LSRN

Transition is measured £200mV from steady state.

Address must be valid prior to or coincident with the later of TS transition LOW; otherwise taa is the limiting parameter.

8.2



IDT71B028 . )
BICMOS STATIC RAM 1 MEG (256K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)("%3:5)

i twe
ADDRESS )( ><
- taw »-
Cs 7( 7 7 7—/
= tas twp® ~—tWR —]
WE \R 7(
. 6
e— twrz © ~j o O torz ©
DATAoUT (4 ) HIGH IMPEDANCE @
[;— tow — o=t
DATAIN DATAINVALID
I\ 2992 drw 06

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

twc

ADDRESS ) 4 X

AW -

[=—tAS tcw - twR

TSN ST TTT77

jt—— 1DW —— > |t——— 1DH ]

DATAN DATAIN VALID >

2992 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 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 the specified twp.

. 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.

o v~

ORDERING INFORMATION

IDT 71B028 S XX XX ' X
Device Power Speed Package Process/
Type Temperature
Range

Blank  Commercial (0°C to +70°C)

P 400-mil Plastic DIP (P28-3)
Y 400-mil Small Outline J-Bend (S028-6)

2992 drw 08

1? }Speed in nanoseconds

8.2 ' 6



Integrated Device Technology, Inc.

BiCMOS STATIC RAM
1 MEG (256K x 4-BIT)
REVOLUTIONARY PINOUT

ADVANCE
INFORMATION
IDT71B128

EATURES:

256K x 4 advanced high-speed BiICMOS static RAM
JEDEC revolutionary pinout (center power/GND) for
reduced noise

Equal access and cycle times

— Commercial: 10/12/15ns

One Chip Select plus one Output Enable pin
Bidirectional data Inputs and outputs directly
TTL-compatible

Low power consumption via chip deselect

Available in JEDEC 32-pin Plastic DIP and Plastic SOJ
packages

F

.

DESCRIPTION:

The IDT71B128 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 BICMOS technology. This state-
of-the-art technology, combined with innovative circuit design
techniques, provides a cost-effective solution for high-speed
memory needs. The JEDEC center pin power/GND pinout
reduces noise generation and improves high speed system
performance.

The IDT71B128 has an output enable pin which operates
as fast as 5ns, with address access times as fastas 10ns. All
bidirectional inputs and outputs of the IDT71B128 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 IDT71B128 is packaged in 28-pin 400 mil Plastic DIP
and 28-pin 400-mil Plastic SOJ packages.

FUNCTIONAL BLOCK DIAGRAM

Ao —™

ADDRESS
DECODER

A7 —*>

1,024,576-BIT
MEMORY
ARRAY

1

R

V0o - VO3 7?4__[>_‘}.;.

/0 CONTROL

T\}
CONTROL
LOGIC

A7

P
—
—

The IDT Logo is a registered trad rk of i i Device Technol Inc.

1T}

2950 drw C1

COMMERCIAL TEMPERATURE RANGE

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc. 8.3
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IDT71B128

BiCMOS STATIC RAM 1 MEG (256K x 4-BIT) REVOLUTIONARY PINOUT

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

) \J Symbol Rating Com’l. Unit
NC O 1 32 0 A7 VTeRM® | Terminal Voltage with -05t0+7.0( V
A [] 2 31 [ Ate Respect to GND
AOa3s 30 d Ats - N
A2l 4 29 {1 A1s TA Operating Temperature 0to +70 C
As E 5 28 gi\_{? TBlAs Temperature Under Bias -55t0 +125| °C
cs[]s 27 1 OE
voo O 7 8'3%322_233 26 01103 Tsta Storage Temperature -55t0 +125| °C
vee O 8 25 [1GND PT Power Dissipation 1.0 w
GI/[\CJ)? E ?0 5; g:ﬁéﬁ lout DC Output Current 50 mA
WE O 11 22 1 A2 NOTES: 2950 tol 02
As [ 12 21 [d A1 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
As O 13 20 B Ao RATINGS may cause permanent damage to the device. This is a stress
A O 12 19 O A rating only and functional operation of the device at these or any other
6 9 conditions above those indicated in the operational sections of this
A7 15 18 [0 As specification is not implied. Exposure to absolute maximum rating
NC [] 16 17 A NC conditions for extended pefiods may affect reliability.
2. VTERM must not exceed Vce + 0.5V.
2950 drw 02
DIP/SOJ
TOP VIEW
TRUTH TABLE(? CAPACITANCE
cs | o | WE Vo Function (TA = +25°C, f = 1.0MHz, SOJ package)
L L H |DATAGUT | Read Data Symbol Parameter() Conditions | Max. | Unit
L X L | pATAIN | Write Data CiN Input Capacitance Vin = 3dV 8 pF
L H H High-Z | Outputs Disabled Cuo /O Capacitance Vout = 3dV 8 pF
High-Z D | d - Standby (! NOTE: 2950 tb! 03
H = X X !gh gselecte andby (Iss) 1. This parameter is guaranteed by device characterization, but not prod-
Ve X X | High-Z | Deselected - Standby (Iss1) uction tested.
NOTES: 2950 16l 01

1. H=VH, L=Vu, x=Don't care.
2. Vic=0.2V, VHc = Vce-0.2V.
3. Other inputs 2VHc or <VLc.

RECOMMENDED DC OPERATING

CONDITIONS
Symbol | Parameter Min. | Typ.| Max. | Unit
Vee Supply Voltage 4.5 5.0 55 \
GND Supply Voltage 0 0 [ \
VIH Input High Voltage 2.2 — |Vce+0.5] V
ViL Input Low Voltage | -0.5" — 0.8 v
NOTE: 2950 1ol 04

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

DC ELECTRICAL CHARACTERISTICS
Vee = 5.0V +10%

IDT71B128
Symbol Parameter Test Condition Min. Max. Unit
|IL1] Input Leakage Current Vce = Max., VIN = GND to Vce — 5 pA
JiLo] Output Leakage Current Vce = Max., CS = ViH, VouTt = GND to Vcc — 5 pA
VoL Output Low Voltage loL = 8maA, Vcc = Min. — 0.4 \
VOH Output High Voltage IoH =-4mA, Vcc = Min. 24 — \
2950 tbl 05
8.3 2



IDT71B128

BiCMOS STATIC RAM 1 MEG (256K x 4-BIT) REVOLUTIONARY PINOUT

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS("

(Vee = 5.0V £10%, Vic = 0.2V, Ve = Vo — 0.2V)

718128510 71B128S12 718128515
Symbol Parameter Com'l.| Mil. Com'l. Mil. Com'l. Mil. Unit
Icc Dynamic Operating Current, 165 — 155 —_ 150 - mA
TS < ViL, Outputs Open, Voc = Max., f = fmax®@
IsB Standby Power Supply Current (TTL Level) 35 —_ 30 —_ 30 —_ mA
CS = VI, Outputs Open,
Vce = Max., f = fmax®@
IsB1 Full Standby Power Supply Current (CMOS Level) 12 — 12 — 12 — mA
CS > VHc, Outputs Open,
Vce = Max., f = 0@, VINS VLe or VIN > VHe
NOTES: 2950 thl 06
1.Allvalues are maximum guaranteed values.
2.fmax = 1/tre (all address inputs are cycling at fuax); 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 1,2, and 3
2950 tbl 07 5V
_ 480Q
DATAout
SpF* 255Q
2950 drw 04
*Including jig and scope capacitance.
2950 drw 03
Figure 1. AC Test Load Figure 2. AC Test Load
(for tcLz, toLz, tchz, tonz, tow, and twhz)
8
7
[ .
ATAA 5 ——
(Typical, ns)
4 =4
3 T—
2
] —f—
. 1 i [l i ] | ]
1 1T o
20 40 60 BO 100 120 140 160 180 200
CAPACITANCE (pF)
2950 drw 09
Figure 3. Lumped Capacitive Load, typical Derating
8.3 3



IDT71B128
BICMOS STATIC RAM 1 MEG (256K x 4-BIT) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V £ 10%)

71B128S10 71B128512 71B128S15

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

tRC Read Cycle Time 10 — 12 —_ 15 — ns
1AA Address Access Time — 10 - 12 — 15 ns
tACs Chip Select Access Time — 10 —_ 12 —_ 15 ns
torz") Chip Select to Output in Low-Z 2 — 3 — 3 — | ns
toz(! Chip Deselect to Output in High-Z 0 5 0 6 0 7 ns
toE Output Enable to Output Valid — 5 — 6 — 7 ns
toLz™M Output Enable to Output in Low-Z 0 — 0 — 0 — | ns
tonz( Output Disable to Output in High-Z 0 5 0 6 0 7 ns
toH Output Hold from Address Change 3 — 3 —_ 3 — ns
ey Chip Select to Power Up Time 0 —_ 0 - 0 —_ ns
tept™ Chip Deselect to Power Down Time — 10 — 12 — 15 | ns
Write Cycle

twc Wirite Cycle Time 10 — 12 — 15 — ns
tAwW Address Valid to End of Write 8 — 9 — 10 — ns
tas Address Set-up Time 0 — 0 — 0 — ns
twp Write Pulse Width 8 — 9 — 10 — ns
tcw Chip Select to End of Write 8 — 9 —_ 10 —_ ns
tWR Write Recovery Time 0 _ 0 -— o] _ ns
tow Data Valid to End of Write 6 — 7 — 8 — ns
tDH Data Hold Time (o] — 0 —_ 0 —_ ns
tow(" Output Active from End of Write 3 —_ 3 —_ 3 —_ ns
twHz'V | Write Enable to Output in High-Z 0 5 0 6 0 7 | ns

NOTE: ' 2950 10108

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

8.3 4



IDT71B128
BiCMOS STATIC RAM 1 MEG (256K x 4-BIT) REVOLUTIONARY PINOUT ' ‘ COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1"

| -

c , : tRc
ADDRESS * »

tAA

]
ENNNNNANNNY

[— O —®

N

f/////

. i . 1y . _ )
CS R : : \\ . toLz . . ; // / / / / /
- — tacs @ > ) )
e t17® — : tonz ()
: ta— tcHz (8
DATAoUT HIGH IMPEDANCE ___ <4 DATAoUT VALID - O
D - e tPU . . - 1PD —
Ve SUPPLY I°C
CURRENT IsB : ' Co ‘ ‘
. . ) 2950 drw 05
TIMING WAVEFORM OF READ CYCLE NO. 214
. tRC -
ADDRESS X X
. ] o
tAA K .
1oH - e ton
DATAoUT PREVIOUS DATAGUT VALID DATAoUT VALID

2950 drw 10

NOTES:

. WE is HIGH for Read Cycle.

. Device is continuously selected, CS is LOW.

. Address must be valid prior to or coincident with the later of TS transition LOW; otherwise taa is the limiting parameter.
OE is LOW.

. Transition is measured £200mV from steady state.

[ NEAN L
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IDT71B128
BiCMOS STATIC RAM 1 MEG (256K x 4-BIT) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)("%35)

we
ADDRESS )( )(
- tAwW >
Cs 7( 7 7 7 /"'
~®— 1AS twp(a) la—tWwR —
WE \\ 7(
e twhz® —j e oy Ol [T tOHZ ®)
DATAouUT ) > HIGH IMPEDANCE -
1DH
‘:— tow
DATAIN DATAINVALID
[\ 2950 drw 06

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)("%5)

twc
ADDRESS X X
Aw -
CS 7[
la—tAS ! tow -l VR
AN\ [/ S/
-t tow - 1OH ——
DATAIN DATAIN VALID >

2950 drw 07

NOTES:

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

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

3. OEis continuously HIGH. Ifduring a WE controlled write cycle OF is LOW, twp must be greater than or equal to twHz + tow to allow the [/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
minimum write pulse is the specified twe.

During this period, I/0 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.

oo s

ORDERING INFORMATION
IDT 71B128 S XX XX X
Device Power Speed Package Process/
Type Temperature
Range

Blank  Commercial (0°C to +70°C)
P 400-mil Plastic DIP (P32-3)
Y 400-mil Small Outline J-Bend (S032-3)
10
12 Speed in nanoseconds
15 2950 drw 08
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Integrated Device Technology, Inc.

CMOS STATIC RAM
1 MEG (128K x 8-BIT)

ADVANCE
INFORMATION
IDT71024

FEATURES:
- 128K x 8 advanced high-speed CMOS static RAM
+ Equal access and cycle times
— Military: 20/25ns
— Commercial: 15/17ns
» Two Chip Selects plus one Output Enable pin
+ Bidirectional inputs and outputs directly TTL-compatible
+ Low power consumption via chip deselect
« Available in 32-pin Ceramic DIP, Plastic DIP, Plastic SOJ,
and LCC packages
+ Military product compliant to MIL-STD-883, Class B

DESCRIPTION:

The IDT71024 is a 1,024,576-bit high-speed static RAM
organized as 128K 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 IDT71024 has an output enable pin which operates as
fast as 7ns, with address access times as fast as 15ns avail-
able. All bidirectional inputs and outputs of the IDT71024 are
TTL-compatible and operation is from a single 5V supply.
Fully static asynchronous circuitry is used; no clocks or
refresh are required for operation.

The IDT71024 is packaged in 32-pin 400 mil Ceramic DIP,
32-pin 400 mil Plastic DIP, 32-pin 400 mil Plastic SOJ, and
32-pin 400 x 820 mil LCC packages.

FUNCTIONAL BLOCK DIAGRAM

Ag ——————p|
' 1,024,576-BIT
. ADDRESS . ,024, ‘
. DECODER : MEMORY ARRAY
N  ———————
IW Y YWY
YYYYYY
8
/00 — /07 % L\ > /0 CONTROL =
8, 1
we CONTROL
OE LOGIC
ST
C82 2964 drw 01

The IDT Logo is a registered trad rk of I d Device Technol

y, Inc.

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc

8.4

Dsc-101272
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IDT71024

CMOS STATIC RAM 1MEG (128K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

U Symbol Rating Com’l. Mil. Unit
NC O 1 32 [ Vee V1eRM@ | Terminal Voltage| —0.5t0 +7.0 | -0.5t0 +7.0| V
As O 2 311 A with Respect
‘Aaa 3 30 cs2 to GND
A}li E g 22 g XVE TA Operating O0to+70 | -55t0+125| °C
. Temperature
As [0 6 gpang 27 (] As
As O 7 p323 2600 Ao TBIAS Temperature ~5510 +125 | 6510 +135| °C
A« 8 D322 25[ At & Under Bias
asge 322 poE d Tstc | Storage —5510 +125 | 6510 +150| °C
A2 [ 10 23 [1 Ao Temperature
A1 O 11 22 {1 CSt PT Power 125 125 W
Ao E 12 21 j 1107 Dissipation
1100 O 13 20 1/0s
vos O 14 19 1/Os lout gc Ou:put 50 50 ‘mA
y02 [ 15 18 [0 104 L drren :
H 2964 tbl 02
GND [ 18 17 |1 vos 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
2064 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
conditions above those indicated in the operational sections of this
DIP/SOJ/LCC specification is not implied. Exposure to absolute maximum rating
TOP VIEW conditions for extended periods may affect reliability.
2. VTERM must not exceed Vce + 0.5V,
TRUTH TABLE("? CAPACITANCE
INPUTS (TA = +25°C, f = 1.0MHz, SOJ package)
wWE | €57l cs2| OF Vo FUNCTION Symbol Parameter(!) Conditions | Max. [ Unit
X | H] X | X| High-z | Deselected-Standby (Isg) CIN Input Capacitance | VIN = 3dV 8 pF
X |vic® X | X | High-Z | Deselected—Standby (Is81) Cro /O Capacitance | Vour=3dV | 8 pF
. NOTE: 2964 tbl 03
X X L X High-Z | Deselected—Standby (Is8) 1. This parameter is guaranteed by device characterization, but is not prod-
X X |Ve®f X High-Z | Deselected—Standby (IsB1) uction tested.
H] L H|H| HOnZ | Quiputs Disabled RECOMMENDED DC OPERATING
H L H L | DATAOUT | Read Data CONDITIONS
L L H X DATAIN | Write Data Symbol Parameter Min. [Typ. Max. Unit
NOTES: 2964 tbl 01
1. H=Vi, L=V, X =Don't care. Vee Supply Voltage 4.5 5.0 55 \Y%
2. Vic=0.2V, Vhe = Vec -0.2V. GND Supply Voltage 0 0 0 \Y
8. Other inputs 2VHo or <Vic. VIH Input High Voltage | 2.2 — | Vee+0.5 \
ViL Input Low Voltage | -0.5M" — 0.8 v
NOTE: 2964 bl 04

DC ELECTRICAL CHARACTERISTICS

Vece = 5.0V = 10%

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

IDT71024
Symbol Parameter Test Condition Min. Max. Unit
[LI%]| Input Leakage Current Vce = Max., VIN = GND to Vee — 5 pHA
lite]] Output Leakage Current Vce = Max., CST = Vi, €S2 = Vi, VouT = GND to Vce — 5 HA
VoL Output Low Voltage loL =8mA, Vcc = Min. — 04 Vv
VoH Output High Voltage loH =—4mA, Vcc = Min. 24 — v

2964 tbl 05

8.4 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, Ve = Vee — 0.2V)

71024S15 71024517 71024520 71024525
Symbol Parameter Com'l.| Mil. [Com'l.| Mil. | Com'l.| Mil. [Com'l. | Mil. Unit
lcc Dynamic Operating Current, CS2 2 Vivand 155 — 150 — — | 160 — 145 mA
CST < Vi, Outputs Open, Vcc = Max., f = fmax(@
Is8 Standby Power Supply Current (TTL Level) 35 — 35 —_ - | 40 —_ 35 mA
CS12 ViHor CS2 < VIL, Outputs Open,
Vce = Max., f = fuax®
IsB1 Full Standby Power Supply Current (CMOS Level) 15 — 15 - — | 20 —_ 20 mA
CS1 2 VHc or CS2 < VLc Outputs Open,
Vee = Max., f = 0@, VIN < VLC or VIN 2 VHC
NOTES: 2964 1bl 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.
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Qutput Reference Levels 1.5V
AC Test Load See Figures 1 and 2
2964 tbl 07
5V 5V
480Q 480Q
DATAOUT DATAouT
30pF 255Q 5pF* 255Q
2964 drw 03 2964 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)
8.4 3



IDT71024
CMOS STATIC RAM 1MEG (128K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

71024515" | 71024517 | 7102452019 | 7102452512
Symbol : - Parameter Min. | Max. | Min. | Max.| Min.| Max. | Min. | Max. | Unit
Read Cycle . . . )
tRC Read Cycle Time 15 e 17 L — 20 e 25 _— ns
tAA : Address Access Time — 15 | — 17 — ] 20 — | 25 ns
tacs Chip Select Access Time : — 15 — 17 — |l 20 |. — | 25 ns
tcrz® Chip Select to Output in Low-Z 3 — | 3 — 3 — 3 — ns
tcHz® Chip Deselect to Output in High-Z 0 7 0 8 0 0 10 ns
toe Output Enable to Output Valid — 7 —_— 8 — — 10 ns
toLz® Output Enable to Output in Low-Z 0 -— 0 - 0 — 0 — ns
tonz(® Output Disable to Output in High-Z 0 5 0 6 0 7 0 10 ns
toH Output Hold from Address Change 4 —_ 4 = 4 — 4 — ns
tpy® Chip Select to Power Up Time 0 - 0 - o | — 0 — ns
trpl® Chip Deselect to Power Down Time — 15 | — 17 — | 20 — | 25 ns
Write Cycle
twe Write Cycle Time 15 e 17 e 20 e 25 — ns
tAw Address Valid to End of Write 12 s 13 - 15 — 15 —_ ns
tow Chip Select to End of Write 12 - 13 — 15 — 15 — ns
tAs Address Set-up Time 0 — 0 b 0 — 0 —_ . ns
twp Write Pulse Width 12 — 13 —_ 15 - 15 - ns
twR Write Recovery Time 0 — 0 — 0 —_ 0 —_ ns
tow Data Valid to End of Write 8 — 9 — 9 | — [ 10| — ns
toH Data Hold Time 0 —_ 0 —_ 0 —_— 0 _— ns
tow® Output Active from End of Write 3 - 3 —_ 4 — 4 — ns
twhz® Write Enable to Output in High-Z 0 5 0 7 0| 8 0 9 ns
NOTES: 2964 tol 08

1. 0°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.

8.4 4



IDT71024
CMOS STATIC RAM 1MEG (128K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1!

-

tRC -
ADDRESS % )!(

, | A
oE \\\\\\\\ '/ /S S S

[——— {op —

NI

= N\ \ (5) "4
cs _ k toLz > A // / / / / /
- tACS @ >
oLz 5 __ - let— toHZ (5) ———— ]
- tcHz )
DATAOUT HIGH IMPEDANCE 4 DATAOUT VALID S—
‘ | lea— tPU 1PD
Vce SUPPLY '©C
CURRENT lss
2964 drw 06
TIMING WAVEFORM OF READ CYCLE NO. 2(':24)
tRC >
ADDRESS X ). 4
oy |
toH -] [*—— tOH
DATAOUT PREVIOUS DATAOUT VALID  DATAOUT VALID
2964 drw 07

NOTES:

. WE is HIGH for Read Cycle.

Device is continuously selected, C5T is LOW, CS2 is HIGH.

. Address must be valid prior to or coincident with the later of TS transition LOW and CS2 transition HIGH; otherwise taa is the limiting parameter.
OF is LOW.

Transition is measured $+200mV from steady state.

LE RS
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IDT71024
CMOS STATIC RAM 1MEG (128K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(": 25 7)

twe .
ADDRESS >< ) (
< taw
Cst K tow 5 m
‘A A N N
cs2 -
7 -
tas —>je wp® S
WE P /
(8)
twhz © —] oW ® tCHzZ
DATACUT _< @ HIGH IMPEDANCE "
_ 1OH
[— tDW ——»
DATAN DATANVALID
2964 drw 09

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS1 AND CS2 CONTROLLED TIMING)(" 2%

twc

ADDRESS X X
-

/|
cs2 . 3?

twp @ e

tcw

N NANAN L[S

l—— tpw —— 1DH —

DATAIN DATAINVALID )

2964 drw 10

NOTES:

1. WE must be HIGH, CST 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 WE going HIGH or CS2 going LOW to the end of the write cycle.

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

If the 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. TST and CS2 must both be active during the tcw write period.

. Transition is measured +200mV from steady state.

7. OEis continuosly HIGH. During a WE controlled write cycie 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. fOE is HIGH during a WE controlied write cycle, this requirementdoes notapply and the minimum
wiite pulse is the specified twe.

ahwN

o

8.4 6



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)
L— 8B 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)
Y 400-mil SOJ (S032-3)

15 Commercial Only
;(7] aﬁitngpye(r)crl\?)l/ Only Speed in nanoseconds
25 -~ Military Only

2964 drw 11




BiCMOS STATIC RAM PRELIMINARY
1 MEG (128K x 8-BIT) IDT71B024
Integrated Device Technology, Inc. '
FEATURES: DESCRIPTION:

« 128K x 8 Advanced High-Speed BiCMOS Static RAM

.

.

Equal access and cycle times
— Commercial: 15/17ns
Two Chip Selects plus one Output

Enable pin

- Bidirectional inputs and outputs directly TTL-compatible

Low power consumption via chip d

eselect

Available in 32-pin Plastic DIP and SOJ packages

The IDT71B024 is a 1,024,576-bit high-speed Static RAM
organized as 128K x 8. It is fabricated using IDT's high-
perfomance, high-reliability BICMOS technology. This state-
of-the-art technology, combined with innovative circuit design
techniques, provides a cost-effective solution for high-speed
memory needs.

The IDT71B024 has an output enable pin which operates
as fast as 8ns, with address access times as fast as 15ns
available. Allbidirectionalinputs and outputs ofthe IDT71B024
are TTL-compatible and operation is from a single 5V supply.
Fully static asynchronous circuitry is used; no clocks or
refresh are required for operation.

The IDT71B024 is packaged ina 32-pin 400 mil Plastic DIP
and 32-pin 400 mil Plastic SOJ.

FUNCTIONAL BLOCK DIAGRAM

o ———» N
. [ ]
. 1,024,576-BIT
. ADDRESS MEMORY ARRAY

DECODER .

L 44A44545/

YYYVYYY

Y0007 _—;‘11—-{}——> VOCONTROL  |—*
8, 1

W CONTROL

OF LoGIC

CS1 -~

Cs2 2991 drw 01
The IDT logo is a registered trademark of Integrated Device Technology, Inc.
COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1992
©1992 Integrated Device Technology, Inc. 8.5 DsSC-1088/2
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IDT71B024
BiCMOS STATIC RAM 1MEG (128K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

U Symbol Rating Com’l. Unit
NC O 1 32 [ Veo VTERM®@ | Terminal Voltage —05t0+7.0 v
At S 2 31 [ A1s with Respect
A [} 3 %0 [1] Cs2 "1t0 GND
A [ 4 28 [ WE Ta Operating Oto +70 °C
A7 s 28 [ A3 Temperature
6 27
QEE 7 pang % g 22 TslAS Temperature -55 10 +125 °C
' E 8 SO0323 25 A Under Bias
As O] o 24 1 OE TsTG Storage -55t0+125 | °C
A2 [J 10 23 |7 Ato Temperature
Aq O 1 22 [1 TS7 PT Power 1.25 w
Ao [ 12 21 I3 o7 Dissipation
2
ey E . B /oo lou DC Output 50 mA
5
Vo2 O 15 18 0. L Current
16 17 H 2991 tbl 02
GND [ ] 103 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
2991 drw 02 rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
DIP/SOJ specification is not implied. Exposure to absolute maximum rating
TOP VIEW conditions for extended periods may affect reliability.
2. VTERM must not exceed Vcc + 0.5V.
TRUTH TABLE!'? CAPACITANCE
INPUTS 10 FUNCTION (TA = +25°C, f = 1.0MHz, SOJ package)
WE | c57) csz2] o Symbol |  Parameter(? Conditions | Max. | Unit
X H | X | X | High-Z |Deselected-Standby (IsB) CiN input Capacitance ViN = 3dV 6 pF
X |vio®] X [ X | High-Z |Deselected-Standby (Ise1){ t_CUO__ | VO Capacitance Vour=3dvV | 7 | pF
. NOTE: 2991 tb1 03
X X L X High-Z Deselected-Standby (Is6) 1. This parameter is guaranteed by device characterization, but is not prod-
X X |Ve®l X High-Z | Deselected—Standby (IsB1) uction tested.
H L H H High-Z | Outputs Disabled
T T T Tormaos T oens oo RECOMMENDED DC OPERATING
L L H X | DATAIN | Write Data gotl)DllTIO:lS T m -
NoTES: J— ymbo arameter in. |Typ. ax. | Unit
1. H= Vi, L=V, X =Don't care. Vee Supply Voltage 45 5.0 55 \
2. V16 = 0.2V, Vo = Voe-0.2V. GND Supply Voltage 0 0 0 Y
3. Other inputs 2VHc or <Vic. -
VIH Input High Voltage | 2.2 — | Vec+0.5 \
ViL Input Low Voltage | —0.5" — 08 v
NOTE: 2991 bl 04
1. ViL{min.) = -1.5V for pulse width less than 10ns, once per cycle.
DC ELECTRICAL CHARACTERISTICS
Vee = 5.0V £10%
IDT71B024
Symbol Parameter Test Condition Min. Max. Unit
1] Input Leakage Current Vee = Max., VIN=GND to Vce — 5 pA
o] Output Leakage Current Vce = Max., CST = ViH, €S2 = Vi, VouT = GND to Vce — 5 HA
VoL Output Low Voltage loL =8mA, Vce = Min. —_ 0.4 v
VoH Output High Voltage loH =—4mA. Vcc = Min. 24 —_ Vv
2991 tbl 05
8.5 2



IDT71B024
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS!"
(Vce = 5.0V £ 10%, Vic = 0.2V, Ve = Vec — 0.2V)

71B024S15 718024517
Symbol Parameter Com'l. Mil. Com'l. Mil. Unit
lcc Dynamic Operating Current, CS2 > Vinand 200 — 195 — mA
5T < ViL, Outputs Open, Vcc = Max., f = fmax®
IsB Standby Power Supply Current (TTL Level) 55 — 50 — mA

CST = ViHor CS2 < Vi, Outputs Open,
Vce = Max., f = fuax®

IsB1 Full Standby Power Supply Current (CMOS Level) 40 — 40 — mA
CST 2 VHe or CS2 < Vic Outputs Open,
Vce = Max., t = 0@, VIN < VLC or VIN 2 VHC
NOTES: . 2991 1bl 06

1. All values are maximum guaranteed values.
2. fmax = 1/trc (all address inputs are cycling at fwax); 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 1,2, & 3 5V
2991 bl 07
480Q
DATAouT
5pF* 255Q
2991 drw 04
2091 drw 03 : *Including jig and scope capacitance.
Figure 1. AC Test Load Figure 2, AC Test Load

(for tcLz, toLz, tchHz, tonz, tow, and twHz)

7 ——

6 d—

A TAA 54—
(Typical, ns) _J
4

3
2_

20 40 60 80 100 120140 160180 200
CAPACITANCE (pF)  2%910wo0s

Figure 3. Lumped Capacitive Load, typical Derating

8.5 3



IDT71B024
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V +10%)

71B024S15 71B024S517
Symbol Parameter Min. T Max. | Min. | Max. ] Unit
Read Cycle
tRC Read Cycle Time 15 — 17 — ns
tAA Address Access Time - 15 — 17 ns
tACS Chip Select Access Time — 15 — 17 ns
torzt" Chip Select to Output in Low-Z 3 —_ 3 - ns
torz(M Chip Deselect to Output in High-Z 0 8 0 8 ns
OE Output Enable to Output Valid —_ 8 — 9 ns
torz(M Output Enable to Output in Low-Z 0 - 0 - ns
touzt" Output Disable to Output in High-Z 0 7 o 7 ns
104 Output Hold from Address Change 4 — 4 —_ ns
tpu(? Chip Select to Power-Up Time 0 — 0 - ns
teol¥ Chip Deselect to Power-Down Time — 15 — 17 ns
Write Cycle
twe Wirite Cycle Time 15 — 17 — ns
taw Address Valid to End-of-Write 12 —_ 12 — ns
tcw Chip Select to End-of-Write 12 — 12 -— ns
tAS Address Set-up Time 0 — 0 — ns
twp Write Pulse Width 12 — 12 — ns
tWR Wirite Recovery Time o —_ 0 — ns
tow Data Valid to End-of-Write 8 — 9 — ns
toH Data Hold Time 0 —_ 0 —_ ns
tow" Output Active from End-of-Write 3 — 3 —_ ns
twhz(! Write Enable to Output in High-Z 0 8 0 8 ns
OTE: 2931 tbl 08

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

8.5 4



IDT71B024
BiCMOS STATIC RAM tMEG (128K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1"

| tRC »
ADDRESS >‘< )I{
e

taa >

o N Sk o777

1\

> KX TT7 777
cs2” S S A tacs® SO N NN\

\ 4

< tcz® > [ ¢——— tonz® —p
HIGH IMPEDANCE torz®
[ c
DATA our ‘ 4 DATAour VALID S—
le— tpu e——tPD
Vce lcc
SUPPLY _—;l(
CURRENT  Isb
2991 drw 06

TIMING WAVEFORM OF READ CYCLE NO. 2(1:29)

tRC >

ADDRESS . & X

< 1AA »|

< toH »| | ¢—— toH
DATAour  PREVIOUS DATAoyr VALID DATAcut VALID

2991 drw 07

NOTES:

. WE is HIGH for Read Cycle.

. Device is continuously selected, CST is LOW, CS2is HIGH.

Address must be valid prior to or coincident with the later of CST transition LOW and CS2 transition HIGH; otherwise taa is the limiting parameter.
OE is LOW.

. Transition is measured £200mV from steady state.

EEFEECIEN

8.5 5



IDT71B024
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

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

| twe >
ADDRESS k >k

< taw »
o5\ R o > .
Cs2 :7( twa® >< > : ~
— tAS —Plg- twp ™ ol —
WE RO <
tcHz ®
f— twHz O — tow ©
—P
DATAGUT _( @ N\ HIGH IMPEDANCE — @
le— tOW —p >
DATAIN DATAIN VALID
2991 drw 08

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS1 AND CS2 CONTROLLED TIMING)" 2 %

te twe

ADDRESS * ><
t AW
CST J[
cs2 §‘
l— tas —sy tcw —» twr® |e—
TENNNN\ TS S s
le— tDW tDH
DATAIN DATAIN VALID )m

NOTES:

. WE must be HIGH, CST 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.

. twris measured from the earlier of either CST or WE going HIGH or CS2 going LOW to the end of the write cycle.

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

. Ifthe TST LOW transition or the CS2 HIGH transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance

state. TS1 and CS2 must both be active during the tcw write period.

. Transition is measured +200mV from steady state.

7. OEis continucusly HIGH. During a WE controlied 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. 1f OF is HIGH during a WE controlled write cycle, this requirement does not apply and
the minimum write pulse is the specified twe.

[ SN S

o
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IDT71B024
BICMOS STATIC RAM 1MEG (128K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION
IDT 71B024 S XX X X
Device Power Speed Package Process/
Type Temperature
‘ Range
L——{Blank  Commercial (0°C to +70C)
| P 400-mil Plastic DIP (P32-3)
1Y 400-mil SOJ (S032-3)
] 15 i .
| 17 ggmmg;ﬁ;:l 82:; Speed in Nanoseconds
2991 drw 10
8.5 7



Integrated Device Technology, Inc.

BiCMOS STATICRAM ~_ ADVANCE
1 MEG (128K x 8-BIT) INFORMATION
REVOLUTIONARY PINOUT ,

IDT71B124

FEATURES: E

+ 128K x 8 advanced high-speed BiCMOS static RAM

reduced noise
Equal access and cycle:times
— Commercial: 10/12/15ns

Low power consumption via chip deselect

JEDEC revolutionary pinout (center power/GND) for

DESCRIPTION:

The IDT71B124 is a 1,024,576-bit high-speed Static RAM
organized as 128Kx8. It is fabricated using IDT's high-
perfomance, high-reliability BICMOS technology. This state-

- - of-the-art technology, combined with innovative circuit design

One Chip Select plus one Output Enable pin
Bidirectional inputs and outputs directly TTL-compatible

Available in JEDEC 32-pin Plastic DiP and SOJ packages

techniques, provides a cost-effective solution for high-speed
memory needs. The JEDEC center pin power/GND pinout
reduces noise generation and improves high speed system
performance.

The IDT71B124 has an output enable pin which operates
as fast as bns, with address access times as fast as 10ns
available. All bidirectional inputs and outputs of the
IDT71BR024 are TTL-compatible and operation is from a
single 5V supply. Fully static asynchronous circuitry is used;
no clocks or refresh are required for operation.

The IDT71B124 is packaged in 32-pin 400 mil Plastic DIP
and 32-pin 400 mil Plastic SOJ packages.

FUNCTIONAL BLOCK DIAGRAM

AU ———-
: : 1,024,576-BIT
. ADDRESS . Il
; DECODER : MEMORY ARRAY
A1 —————> -
A ﬁ
\AARAAAA
00 — VO e Jl«\’ VO CONTROL >
al /‘
WE CONTROL
OfF —+ LOGIC
Cs
2949 drw 01
The IDT Logo is a regi: d of ! d Device T Inc.
COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1992
1992 Integrated Device Technology, Inc. 8.6

DSC-1104/-
1



IDT71B124

BiCMOS STATIC RAM 1MEG (128K x 8-BIT) REVOLUTIONARY PINOUT

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

U Symbol Rating Com’l. Unit
Ao O 1 32H Ats V1ERM®P [ Terminal Voltage with -05t0+7.0{ V
A2 31 0 A Respect to GND
A2 O3 30 A4 -
As [ 4 20 11 Az Ta Operating Temperature 0to +70 °C
cs s 28 1 OE Teias | Temperature Under Bias ~5510 +125 °C
/0o O 6 s032-3 27 [1 1107
/01 g 7 ‘P33 260 1Oe Tsta Storage Temperature -55t0 +125| °C
GV;S 5 g gi g SND PT Power Dissipation 1.0 w
cc
voe O 10 23 [ vos lout DC Output Current 50 mA
I/0s O 11 22 1 10a NOTES: 2949 t61 02
WE 12 21 [ A2 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
A4 13 20 A11 RATINGS may cause permanent damage to the device. This is a stress
As [ 14 19 a A0 rating only and functional operation of the device at these or any other
rs O 15 180 A conditions above those indicated in the operational sections of this
6 9 specification is not implied. Exposure to absolute maximum rating
A7 [ 16 17 [1 As conditions for extended periods may affect reliability.
2. VTERM must not exceed Vcc + 0.5V.
2949 drw 02
DIP/SOJ
TOP VIEW
TRUTH TABLE('? CAPACITANCE
cs | oE | WE Vo Eunction (TA = +25°C, f = 1.0MHz, SOJ package)
L L H |DATAouT | Read Data Symbol Parameter(? Conditions | Max. | Unit
L X L DATAIN | Write Data CIN Input Capacitance ViN = 3dV 8 pF
L H H High-Z | Outputs Disabled Crvo I/O Capacitance VouT = 3dV 8 pF
iqh. R NOTE: 294916103
H X X H!gh 24 Deselected - Standby (Iss) 1. This parameter is guaranteed by device characterization, but not prod-
V| X X | High-Z | Deselected - Standby (Isa1) uction tested.
NOTES: 2949 tb1 01

1. H=ViH, L= Vi, x =Don't care.
2. Vic=0.2V, VHe = Vcc-0.2V.
3. Other inputs >VHc or <VLc.

DC ELECTRICAL CHARACTERISTICS

Vee = 5.0V +10%

RECOMMENDED DC OPERATING

CONDITIONS
Symbol | Parameter Min. | Typ.|{ Max. | Unit
Vce Supply Voltage 45 50 5.5 \
GND Supply Voltage 0 0 0 \
ViH Input High Voltage} 2.2 — | Vcc+0.5] V
ViL Input Low Voltage | -0.5" — 0.8 v
NOTE: 2949 bl 04

1.

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

IDT71B124

Symbol Parameter Test Condition Min. Max. Unit
1] Input Leakage Current Vece = Max., VIN = GND to Vee —_ 5 HA
JiLo} Output Leakage Current Vee = Max., CS = ViH, VouT = GND to Vce — 5 HA

VoL Output Low Voltage loL =8mA, Vcc = Min. — 04 Y

VoH Output High Voltage IoH =—4mA, Vcc = Min. 2.4 — Vv

2949 1bl 05
8.6 2




IDT71B124
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) REVOLUTIONARY PINOUT 'COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS(")
(Vee = 5.0V £10%, Viec = 0.2V, Vie = Vec — 0.2V)

71B124S10 71B124512 71B124S15
Symbol Parameter Com'l.| Mil. Com'l. Mil. Com'l. Mil. Unit
Icc Dynamic Operating Current, 175 — 165 — 155 — mA
TS < ViL, Outputs Open, Vcc = Max., f = fuax®
IsB Standby Power Supply Current (TTL Level) 35 — 30 — 30 —_ mA

CS 2 ViH, Outputs Open,
Vce = Max., f = fmax®
IsB1 Full Standby Power Supply Current (CMOS Level) 12 — 12 —_ 12 — mA
CS 2 VHg, Outputs Open, )

Vee = Max., f = 0@, Vin < Vic or VIN2 VHC
NOTES: : . 2949 tol 06

1.Allvalues are maximum guaranteed values.
2.fmax = 1/tre (all address inputs are cycling at fuax); 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,
QOutput Reference Levels 1.5V
AC Test Load ) See Figures 1, 2, and 3
T : 5V
) 480Q
DATAouT
SpF* 2550

— 2949 drw 04

2049 drw 03 *Including jig and scope capacitance.

Figure 1. AC Test Load Figure 2. AC Test Load
(for tcLz, toLz, tcHz, tonz, tow, and twHz)

7 e

6

Atan
(Typical, ns) 5 4

20 40 60 80 100 120 140 160 180 200
CAPACITANCE (pF)

2949 drw 05

Figure 3. Lumped Capacitive Load, typical Derating

8.6 3



IDT71B124
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V +10%)

71B124510 71B124512 71B124S15

Symbol Parameter Wﬁ\ [ Max. | Min. T Max. | Min [ Max.| Unit
Read Cycle

tRC Read Cycle Time 10 — 12 —_ 15 — ns
taA Address Access Time — 10 —_ 12 - 15 ns
tacs Chip Select Access Time - 10 — 12 — 15 ns
terzl) Chip Select to Output in Low-Z 2 — 3 — 3 — ns
toHz( Chip Deselect to Output in High-Z 0 5 0 6 0 7 ns
10E Output Enable to Output Valid — —_ 6 — 7 ns
torz(" Output Enable to Output in Low-Z 0 — 0 — 0 — ns
tonz(" Output Disable to Output in High-Z 0 5 0 6 0 7 ns
foH Output Hold from Address Change 3 —_ 3 —_ 3 —_ ns
ey Chip Select to Power Up Time 0 — o — 0 — ns
tpo(") Chip Deselect to Power Down Time — 10 — 12 — 15 ns
Write Cycle

twe Write Cycle Time 10 — 12 - 15 — ns
taw Address Valid to End of Write 8 — 9 —_ 10 - ns
tcw Chip Select to End of Write 8 — 9 — 10 — ns
tAS Address Set-up Time 0 —_ 0 —_ 0 — ns
twp Write Pulse Width 8 — 9 —_ 10 — ns
twR Write Recovery Time 0 — 0 — 0 — ns
tow Data Valid to End of Wiite 6 — 7 — 8 —_ ns
toH Data Hold Time 0 — 0 — 0 — ns
tow(" Output Active from End of Write 3 — 3 — 3 — ns
twhz(" Write Enable to Output in High-Z 0 5 0 6 0 7 ns

NOTE: 2949 tbl 08

1. This parameter guaranteed with the AC load (Figure 2) by device characterization, but is not production tested.
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IDT71B124
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1" _

tRC
ADDRESS )l(

| tAA —
ENNNNANNNK r S S

[——tog —>

O
m
N\

= N\ ? N\ (5) v 1/
cs N oz 7//////
i tacs @ »>-
-~ 1oz ® ——— [—— tonz® ———
a— tcHz
DATAUT HIGH IMPEDANCE 4 DATAOUT VALID S

| e tpU L—— tPD ———p»]

Vce SUPPLY '°€
CURRENT IsB
2949 drw 06
TIMING WAVEFORM OF READ CYCLE NO. 2(1:24)
tRC -
ADDRESS X X
tAA | >
toH - [+— toH
DATAouT DATAouT VALID
2949 drw 07

NOTES:
1. WE is HIGH for Read Cycle.
2. Device is continuously selected, CS is LOW.
3. Address must be valid prior to or coincident with the later of TS transition LOW; otherwise taa is the limiting parameter.
4. OEis LOW.
5. Transition is measured +200mV from steady state.
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IDT71B124 -
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE

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

twe
ADDRESS >< ><
- tAaw >
TS A_/777—/
—~— tas —™ twp(® ~—twR ——‘
wE b A
fe— twrz® —:' r_ tow ®)_p re— tcriz ©
DATAouT @ N HIGH IMPEDANCE ”
F— tow 10H
DATAIN DATAINVALID
I\ - / 23849 drw 09
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)(": 2:5)
twe !
ADDRESS >( )(
taw -
[} J£
lea—tAS } tow o tWR

E TOSO\ T T

f— 1OW ——— e 1DH ]

DATAIN DATAINVALID >

2949 drw 10

NOTES:

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

2. A write occurs during the overlap of a LOW TS 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. 1f OE is HIGH during a WE controlled write cycle, this requirement does not apply and the
minimum write pulse is the specified twp.

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

5. Ifthe 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.

ORDERING INFORMATION

IDT 71B124 S XX X X
Device Power Speed Package Process/
Type Temperature
Range
Blank Commercial (0°C to +70°C)
| P 400-mil Plastic DIP (P32-3)
Y 400-mil SOJ (SO32-3)
10
1§ Speed in nanoseconds
1

2949 drw 11
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3.3V SRAM PRODUCTS

IDT has recently introduced the first true fast 3.3V SRAMin
the world, the IDT713256SL. This 32K x 8 SRAM contrasts
with re-characterized 5V parts that degrade in speed and may
have potential problems meeting the thresholds specified in
the new JEDEC 3.3V LVTTL standard.

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.

IDT is fully committed to offering 3.3V fast SRAMs for the
new generation of systems, and the IDT713256SL is but the
first of what will be a very prolific family. A 1M (128K x 8)
version is the first to follow.

These parts are ideal for portable equipment where both
battery-life extension is essential and high-performance is
necessary (<30ns speeds). The small SOJ packages avail-
able help alleviate the typical space constraint in portable
equipment.

Part Speeds
Size Org. Features Process Number | Power Commercial Military
3.3VRAMS | 32K x 8 3.3V 3.3V CMOS| 713256 | SL 20,25,30 /A
128K x 8 3.3V 3.3V CMOS] 713024 | SL 20,25 N/A

9.0







TABLE OF CONTENTS

PAGE
3.3V SRAM PRODUCTS
IDT713256 32K X B OMOS 3.3V ..ottt 9.1
IDT713024 128K X 8 CMOS 8.3V ..ot e 9.2

9.0 3






AR\ VERY LOW POWER PRELIMINARY.
o 3.3V CMOS FAST SRAM IO A TIoN
E 256K (32K x 8-BIT)
Integrated Device Technology, Inc.

FEATURES

« deal for 16/32-bit notebook/sub-notebook cache at 20, 25,
and 33MHz, and for other battery-operated equipment

+ Very low standby current (maximums):
— 3.0mA standby
— 500uA full standby

+ Fast access times:
— 20/25/30ns

- Battery-backup operation: 2V data retention
— 300uA data retention current (max.)

» Small package for space-efficient layouts:
— 28-pin 300 mil SOJ

- Ideal configuration for large cache sizes, withminimum space
and minimum power:
— 32Kx8

» Produced with advanced high-performance CMOS
technology

- Input and output are TTL-compatible

» Single 3.3V(+0.3V) power supply

DESCRIPTION _
The IDT713256SL is a 262,144-bit high-speed static RAM
organized as 32K x 8. It is fabricated using IDT's high-

Address access times of 20, 25, and 30ns are ideal for 16
and 32-bit notebook and laptop cache designs running at 20,
25, and 33MHz, and operating from 3.3 volts. For instance,
two of these SRAMs interface directly to many 386 notebook
cache controllers to form a 64kB cache. Portable communica-
tions and test equipment benefit from these fast speeds and
low power too.

When the power management logic puts the IDT713256S L
in standby mode, its very low power characteristics contribute
to extended battery life.

When CS goes HIGH, the SRAM will automatically go to a
low power standby mode and willremainin standby as long as
CS remains HIGH. Furthermore, under full standby mode (CS
at CMOS level, f=0), power consumption is guaranteed to
always be less than 1.65mW and typically will be much
smaller.

This SRAM also offers battery-backup dataretention atas
little as 2 volts. Under this condition, power consumption is
guaranteed not to exceed 1.0mW and typically will be much
smaller. i

The package chosen for this device, 28-pin 300mil SOJ,
helps the designer attain the stringent space goals typical of
notebooks, sub-notebooks, and battery-operated portable

performance, high-reliability CMOS technology. equipment.
The IDT713256SL has outstanding low power characteris-
tics, as well as fast speeds.
FUNCTIONAL BLOCK DIAGRAM
Ao °——Lo\_= la— Ve
o [ ]
* . 262,144 BIT [~ GND
. BEChbER . MEMORY ARRAY
A1s © '\IF v
——-—J ® o & o o o o
1/Oo M_l%_‘ . s
: | INPUT : /0 CONTROL
- cimeoT
. . .
o7 o '\l > ?
o ON L
OEo— | CONTRO
WE CIRCUIT 3012 drw 01
The IDT logo is a d k of Integrated Device Technolagy, Inc.

COMMERCIAL TEMPERATURE RANGES

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc.
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IDT713256SL 3.3V CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATIONS ABSOLUTE MAXIMUM RATINGS("
Symbol Ratin Com’l. Unit
A4 ~ 28 [ Vce . @) " 2 -
A2 [ 2 27 |1 WE VTERM Terminal Voltage with -0.5t0+4.6 \'
A7 s 26 [ A13 Respect to GND :
As []4 25 [ As vTerm® | Terminal Voltage with 0510 VCC+0.5] Vv
As s ) 24 [ Ao Respect to GND
Ae gopgs 2 [0 Al Ta Operating Temperature 010 +70 °C
As 47 22 1 O TelAS Temperature Under Bias -55t0 +125 °C
A2 s 21 Ao
Al e 20 ] CS TsTG Storage Temperature ~5510 +125 °C
Ao E 10 19 E 1107 PT Power Dissipation 1.0 W
/0o ] 11 18 [ /06 JouT DC Output Current 50 mA
V01 [} 12 ” D I/0s NOTES: 301210103
102 [ 13 16 [1 /O4 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
GND [] 14 15 [ /03 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
3012 drw 02 conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
SoJ conditions for extended periods may affect reliability.
TOP VIEW 2. Vec terminals only
3. Input, Output, and 1/O terminals; 4.6V maximum
PIN DESCRIPTIONS CAPACITANCE (Ta = +25°C, f = 1.0MHz,
Name Description SOJ package)
Ao-Aa Addresses Symbol Parameter(!) Conditions | Max. | Unit
1100=1/07 Data Input/Output CIN’ Input Capacitance VIN = 3dV 5 pF
CS Chip Select CouT | Output Capacitance | Vout =3dV 7 | pF
WE Write Enable NOTE: 3012 1ol 04
1. This parameter is determined by device characterization, but is not
OE Output Enable production tested.
GND Ground
Vce Power
2el® RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
(1) Grade Temperature GND Vee
TRUTH TABLE Commercial 0°C to +70°C ov 3.3V+0.3V
WE CS OE /0 Function 301216105
X H X High-Z | Standby (ISB)
X VHC X High-Z { Standby (ISB1)
H L H High-Z | Output Disable
H L L Doutr | Read RECOMMENDED DC OPERATING
L L X Din Write - CONDITIONS
NOTE: 30121102 Symbol Parameter Min. | Typ. | Max. |Unit
1. H=VmH, L= Vi, X =Don't Care
) Vce Supply Voltage 3.0 3.3 3.6 \'
GND Supply Voltage 0 o] 0 \Y
VIH Input High Voltage 2.0 — |Vece+0.3| V
ViL Input Low Voltage |-050" | — 08 | v
NOTE: 30121bl 06
1. ViL{min.) = —1.0V for pulse width less than 5ns, once per cycle.
9.1 2



IDT713256SL 3.3V CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS(" 2
(Vee = 3.3V £ 0.3V, VLec = 0.2V, VHC = Vce - 0.2V)

713256SL20 713256SL25 | 713256SL30
Symbol Parameter Power Com'l. Com’l. Com’l. Unit
lcc Dynamic Operating Current CS < ViL, Outputs SL 95 90 85 mA
Open, Vcc = Max., f = fuax(®
Iss Standby Power Supply Current (TTL Level) SL 3 3 3 mA
TS = VIH, Vce = Max., Outputs Open, f = fmax(?
IsB1 Full Standby Power Supply Current (CMOS Level) SL 0.5 0.5 0.5 mA
CS > VHc, Voe = Max., =0
NOTES: 301210107
1. All values are maximum guaranteed values.
2. fmax = 1/tRc, only address inputs cycling at fmax; f =0 means that no inputs are cycling.
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
3012 tbl 08
3.3V 3.3V
3200 3200
DATAouT DATAouT
35002 30pF* 350Q SpF*
301t2drw 03 3012 drw 04
Figure 1. AC Test Load Figure 2. AC Test Load
(for tcLz, torz, tchz, tonz, tow, twHz)
*Includes scope and jig capacitances
DC ELECTRICAL CHARACTERISTICS
Vee = 3.3V+ 0.3V
IDT713256SL
Symbol Parameter Test Condition Min. Typ. Max. Unit
1] Input Leakage Current Vce = Max., VIN = GND to Vce — — 2 uA
|ILo| Output Leakage Current]| Vcc = Max., €S = ViH, VouT = GND to Vco — — 2 pA
VoL Output Low Voltage loL = 8mA, Vcc = Min. — — 0.4 \
VoH Output High Voltage lIoH = —4mA, Vcc = Min. 24 — — \i
3012 tbl 09
9.1 3




IDT713256SL 3.3V CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
Vie = 0.2V, VHCc = Vec - 0.2V

Typ. M Max.
Vcec @ Vee @

Symbol Parameter Test Condition Min. 2.0v 2.0V Unit

VDR VCC for Data Retention — 2.0 — — \

{ccDRr Data Retention Current — — 300 nA

1CDR Chip Deselect to Data Retention Time ‘| TS=zVHc 0 — e ns

R Operation Recovery Time ‘ trct® — — ns
NOTES: ) ) 301216110
1. Ta=+25°C.

2. trc = Read Cycle Time.
3. This parameter is guaranteed, but is not production tested.

LOW Vcc DATA RETENTION WAVEFORM

DATA
r+—— RETENTION —
MODE /
( . . 7 3.0v

tcoR Vor22V tR

&l_/.Z{Z{Z{AlVIH\ Ve v /v.HSQSEESES\

3012 drw 05

Vce 3.0V3
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IDT713256SL 3.3V CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc =3.3V+0.3V, ALL TEMPERATURE RANGES)

713256SL20 713256SL25 713256SL30
Symbol | Parameter Min. ] Max. Min. r Max. Min. I Max. Unit

Read Cycle

tRC Read Cycle Time 20 — 25 — 30 — ns
tAA Address Access Time — 20 — 25 — 30 ns
tACS Chip Select Access Time — 20 — 25 — 30 ns
1cLz Chip Select to Output in Low-z(" 5 — 5 e 5 — ns
toE QOutput Enable to Output Valid — 8 — 10 — 13 ns
1oLz Output Enable to Output in Low-Z(1) 3 — 3 — 3 — ns
tchz__| Chip Select to Output in High-z{" 0 10 0 11 0 13 ns
toHZ Output Disable to Output in High-Z“) 2 8 2 10 2 13 ns
{OH Output Hold from Address Change 5 — 5 — 5 — ns
Write Cycle

twe Write Cycle Time 20 — 25 — 30 — ns
tcw Chip Select to End-of-Write 15 — 20 — 25 — ns
tAw Address Valid to End-of-Write 15 — 20 — 25 — ns
tAS Address Set-up Time 0 — 0 — 0 — ns
twp Write Pulse Width 15 — 15 — 25 — ns
tWR Write Recovery Time [ — 0 — 0 — ns
tWHZ Write Enable to Output in High-Z(') 1 10 1 11 1 13 ns
tDW Data to Write Time Overlap 8 — 10 — 13 i ns
DH1 Data Hold from Write Time (WE) 0 — — 0 — ns
1DH2 Data Hold from Write Time (CS) 0 — 0 — 0 — ns
tow Output Active from End-of-Write(!) 5 — 5 — 5 — ns

NOTE: 30121bl 11

1. This parameter guaranteed with the AC test load (Figure 2) by device characterization, but is not production tested.
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IDT713256SL 3.3V CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1"

- tRC —
ADDRESS >(
tAA tOH —»]
OE \L
toe
torz® - tomz 9
s\
CS \
tacs
torz ® - tchz
DATAoUT ( DATA VALID )(XX)-—
3012drw 06
TIMING WAVEFORM OF READ CYCLE NO. 2(1:24)
‘ tRC ]
ADDRESS >{
- tOHtAA »l g toH
DATAoUT PREVIOUS DATA VALID DATA VALID
3012drw 07
TIMING WAVEFORM OF READ CYCLE NO. 3(t:34)
s
cs S
s ™ tcHz )
Fa——— tc12(®) ——»
DATAoUT DATA VALID
3012 drw 08
NOTES:

. WE is HIGH for read cycle.

. Device is continuously selected, CS = ViL.

. Address valid prior to or coincident with TS transition low.
. OE=VL.

. Transition is measured +200mV from steady state.

as P
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IDT713256SL 3.3V CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(":%357)

- twc -

ADDRESS )ﬁ X

tonz (8 — o
OE \ : B
taw
CS \ j/
le—tAs —wlwe twp (7 tWR —»]
WE /
twhz © — ] tow -
DATAouT (4) (4) -
—( oW toH
DATAN DATA VALID
3012 drw 09
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)(L 2,3,5)
two
ADDRESS X X
taw
= ~ T
le— tAS . tow > TWR -2
"\ /
|4— tDW —»ra——1DH2 —»]
DATAIN DATA VALID )
3012dw 10
NOTES:

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

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

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

. During this period, /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 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 O A WN =
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IDT713256SL 3.3V CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION

IDT713256 XX XX X X
Power Speed Package Process/
Temperature
Range
L——l Blank  Commercial (0°C to +70°C)
I Y 300 mil SOJ (S028-5)
| 20 |
25 Speed in nanoseconds
30
jl SL SL Low Power

3012drw 11
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dt

Integrated Device Technology, Inc.

' VERY LOW POWER
3.3V CMOS FAST SRAM
1 MEG (128K x 8-BIT)

ADVANCE
. INFORMATION
IDT713024SL

FEATURES:
+ 128K x 8 advanced high-speed CMOS Static RAM
» Equal access and cycle times
— Commercial: 20/25ns
True 3.3V design, not a re-characterized 5V device

Ideal for battery-operated equipment, including notebook
computers, portable instruments, and portable communica-
tions devices

Low standby currents and 2V data retention mode
Two Chip Selects plus one Output Enable pin
« Bidirectional inputs and outputs directly TTL-compatible
Compliant with all JEDEC LVTTL standard specifications
Single 3.3V (x0.3V) powersupply, resultingin 57% dynamic
power savings over equivalent 5 volt devices
Available in 400 mil plastic DIP and plastic SOJ packages

.

DESCRIPTION:
The IDT713024SL is a 1,024,576-bit high-speed Static
RAM organized as 128K x 8. Itis fabricated using IDT's high-

perfomance, high-reliability 3.3V CMOS technology. This
state-of-the-art technology, combined with innovative circuit
design techniques, results in a unique combination of speed
and low power consumption, with only a 3.3V supply.

Unlike re-characterized 5V devices, the IDT713024SL is
the result of a dedicated 3.3V design, which ensures full
compliance with the JEDEC LVTTL standard of operation in
terms of thresholds and noise margins. This dedicated 3.3V
technology also allows for a faster device.

The IDT713024SL has address access times as fast as
20ns. Allbidirectional inputs and outputs are TTL-compatible
and operation is from a single 3.3V supply.

This SRAM offers a very low standby current, as well as a
data retention mode that guarantees that data be preserved
at voltages as low as 2 valts. These characteristics make the
IDT713024SL ideal for high-performance applications that
are powered by batteries, as well as AC-powered systems
that need to minimize power consumption.

The IDT713024SL is packaged in a 32-pin 400 mil plastic
DIP, and a 32-pin 400 mil plastic SOJ.

FUNCTIONAL BLOCK DIAGRAM
Ao
L] L]
1,024,576-BIT
. ADDRESS . ' ?
: DECODER | . MEMORY ARRAY
At ———»] -
A
8
V0o — V07 5 L\ = JOCONTROL 2
8, gl
WE CONTROL
OF LOGIC
CS1
CSZ 3015drw 01
The IDT logo is a d kof | Device Technol Inc.

COMMERCIAL TEMPERATURE RANGE

SEPTEMBER 1992

@1932 Integrated Device Technology, Inc.
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IDT713024SL

3.3V CMOS STATIC RAM 1MEG (128K x 8-BIT) ‘ COMMERCIAL TEMPERATURE RANGE
PIN CONFIGURATION
NC [ 1 ~ 32 g Voc
As [ 2 31 A1s
Aa 3 30 cs2
A2 4 20 [1 WE
A7 s 28 [ A3
As E 6 S032-3 27 : As
As )7 p323 26[0 Ae
As[] 8 25 1 An
As ]9 24 0 OE
A2 [ 10 23 1 An
A1 O 1 221 CsT
Ao [] 12 21 [J vor
I/0o [] 13 20 10s
1101 O 14 19 [ VOs
1102 ] 15 18 [J 1/0a
GND [ 18 17 A VOs
3015 drw 02
DIP/SOJ
TOP VIEW

TRUTH TABLE('?

INPUTS
WE | €S| cs2| OE /o FUNCTION

X H X | X High-Z | Deselected-Standby (IsB)
X |VHe®| X | X High-Z | Deselected-Standby (IsB1)
X X L] X High-Z | Deselected—Standby (IsB)
X | X fvie® 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: 3015 tb1 01
1. H=VmH, L=V, X=Don't care.

2. Viec = 0.2V, VHe = Vec -0.2V.

3. Other inputs 2VHc or <Vic.

9.2 2
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SPECIALTY SRAM PRODUCTS

IDT has been the industry pioneer in processor-specific
specialty SRAMs and cache tags.

The IDT line of specialty memories includes the fastest
cache tags in the world, with address-to-match times as fast
as 8ns. These tags help PC and workstation designers in the
most critical data paths of high-performance systems. By
including a comparator on-board, the cache tag saves inboth
part count and propagation delays. A 4K x 4 device in CMOS
technology is available at 10ns, while the industry-leading
BiCMOS 8K x 8 is available at 8ns. Surface mount packages
facilitate the incorporation of these cache tags into high-
performance systems.

Careful attention to power consumption has allowed IDT to
offer cache memories that are well suited for 5V notebook
systems. Speeds as fast as 20ns are preserved in these
surface-mount components, thus supporting up to 40MHz
processors.

The CacheRAM concept pioneered by IDT has yielded two
components with very tight interfaces to specific processors.
The IDT71583SA was introduced as the first 486-specific
cache in the market, and it has been followed by its BICMOS
counterpart—the IDT71B589. The latter,at 10.5ns, is the first
P5-67MHz (as well as 486-50MHz) cache SRAM introduced
to the market. These two components share the same dis-
tinctive features that facilitate no wait-state cache designs,
like self-timed write, a burst counter, small 32-pin SOJ pack-
age, and processor-specific interface.

Finally, the IDT71B229 BiICMOS CacheRAM uses two
banks of internally multiplexed instruction and data cache to
attain a no wait-state solution for the R3000, R3001 and
R3500 RISC processors. Theinnovative architecture foundin
this component is representative of the creative ideas imple-
mented by IDT into SRAMSs to solve difficult cache timing

Part Speeds
Size Org. Features | Process [ Number | Power Commercial Military
Specialty 4K x 4 Tag CMOS 6178 S 10,12,15,20,25 15,20,25
8K x8 Tag BiICMOS 71B74 | S 8,10,12,15 N/A
32K x 8 Notebook CMOS 71256 SUL 25,35 NA
32K x 9 Burst CMOS 71589 S 20,25,35 N/A
32K x 9 Burst BiCMOS 71B589 | S 10,12,14 N/A
16K x 9 x 2 | Bicameral | BICMOS 71B229 | S 12,16,22 N/A
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Integrated Device Technology, Inc.

CMOS STATIC RAM IDT6178S
16K (4K x 4-BIT)
CACHE-TAG RAM

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 Piastic 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 static RAM organized
as4Kx 4. Cycle Time and Address to MATCH Valid are equal.
The IDT6178 features an onboard 4-bit comparator that
compares RAM contents and currentinput data. The resultis
anactive high onthe MATCH pin. The MATCH pins of several
IDT6178's can be nanded together to provide enabling or
acknowledging signals to the data cache or processor.

The IDT6178 is fabricated using IDT's high-performance,
high-reliability technology — CMOS. Address to MATCH and
Data to 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 IDT6178is packaged in either a 22-pin, 300-mi! Plastic
or Ceramic DIP package or 24-pin SOJ. Military grade product
is manufactured in compliance with 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 .
. : gy [T
) ° ° ARRAY GND
A1l %
A 4
o o0
A ¥
V0o — 08 - 'l/\ﬁ CONTROL /0
AJ /l
Vd T
— CLEAR
- WE > MEMORY
OE > CONTROL ARRAY
CIR >
4 4
z > COMPARATOR < L
L MATCH

The IDT logo 1s a registered trademark of Integrated Device Technology, Inc.
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IDT6178S CMOS STATIC RAM 16K (4K x 4-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATIONS

Ao 1 S 22| vee Ao 1 \S 227 Vee
A2 21[J An A12 23[d A1
A2[3 20[ Ato _ 2;:3 22[1] :10
9
As[]4 19 As = 2111
A P22-1 A4[s 207 As
4[5 & 181 As As e 100 NC
As[]e D221 ¢7 j TR NC 7 S024-4 18 oA
As[]7 16]] /03 As s 17[0 /03
A7[s 15[ 102 A 16[1 V02
OE[]9 141 vo1 OE o 15[ V01
WEL]10 13[ V0o WE 14 143 V0o
GND[]11 12| MATCH GND 12 13[1 MATCH
2953 drw 02 2953 drw 03
DiP SOJ
TOP VIEW TOP VIEW
PIN NAMES AC TEST CONDITIONS
Ao— A11 Address WE Write Enable Input Pulse Levels GND to 3.0V
/00 —1/03 Data Input/Qutput | OE Output Enable Input Rise/Fall Times 5ns
MATCH Match CLR Clear Input Timing Reference Levels 1.5V
Vee Power GND Ground Output Reference Levels 1.5V
2953 1b1 01 AC Test Load See Figures 2 and 3
AC Test Load for Match Cycle See Figure 1
(1) 2953 tbl 03
TRUTH TABLES CAPACITANCE (Ta=25°C, f = 1MHz2)
WE OE CLR MATCH Mode Symbol Parameter Condition | Max | Units
H H H Valig® Match Cycle CIN | Input Capacitance | VIN=0V 8 pF
L X H Invalid Write Cycle COUT |Output Capacitance | VouT = 0V 8 pF
H L H Invalid Read Cycle NOTE: ] 2953 1bl 02
X X L Invalid Clear Cycle 1. This parameter is determined by device characterization, but is not
production tested.
NOTE: 2953 tbl 02
1. H=VH, L=V, X = Don't care.
2. Valid Match = Vo, Valid Non-Match = VoL.
+5V +5V +5V
240Q 480Q 480Q
MATCH out DATAout DATAOUT
128Q 30pF* 255Q 30pF* 255Q 5pF*
2953 Drw 04 2953 Drw 05 2953 Drw 06

Figure 1. AC Test Load for
MATCH

Figure 2. AC Test Load

* Including scope and jig.

Figure 3. AC Test Load
(for toLz, toHz, twHz, tow)
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IDT6178S CMOS STATIC RAM 16K (4K x 4-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGE

ABSOLUTE MAXIMUM RATINGS®™

RECOMMENDED DC

Symbol Rating Value unit| OPERATING CONDITIONS
Vierm | Terminal Voltage with respect -05t0+7.0 | V Symbol Parameter Min. { Typ.| Max.| Unit
to GND Voo Supply Voltage 45| 50| 55| V
Ta Operating Temperature -55t0+125 | °C GND Supply Voltage 0 0 0 v
Taias Temperature Under Bias —6510 +135 | °C Vir Input High Voltage 20@ | - 6.0 v
Tsta Storage Temperature —6510+150 | °C ViL Input Low Voltage | —0.501] — 0.8 v
Pr Power Dissipation 1.0 w NOTES: osa 105
lout DC Output Current 50 mA 1. ViL = —3.0V for pulse width less than 20ns, once per cycle.
NOTE: 2053tl04 2. VIH = 2.5V for clear pin.
1. Stressesgreaterthanthose 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 RECOMMENDED OPERATING
above thoseindicated in the operational sections of this specificationis not
implied. Exposure to absolute maximum rating conditions for extended TEMPERATURE AND SUPPLY VOLTAGE
periods may affect reliabilty. Grade Ambient Temperature GND Vce
Commercial 0°C to +70°C 0V 5.0V +10%
Military -55°C to +125°C 0V |5.0V+10%
2953 tbl 06
DC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%, All Temperature Ranges)
: : 6178S
Symbol Parameter Test Condition Min. Max. Unit
1] Input Leakage Current Vee = 5.5V, ViN = 0V to Vee — 10 HA
|lLo| Output Leakage Current OE = Vi, Vout = OV to Vce — 10 nA
VoL Output Low Voltage loL = 8mA (/o —~ 1/03) — 0.4 \
loL = 10mA (I/Oo — I/O3) -— 0.5 \%
loL = 16mA (Match) - 04 \Y%
loL = 20mA (Match) — 0.5 v o
VoH Output High Voltage lon = —4mA (I/Qo — 1/O3) 24 —_ %
lon = ~8mA (Match) 24 — \'
2953 tbl 07
DC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%, All Temperature Ranges)
6178510 6178512 6178s15(" 6178520/25
Symbol Parameter Max. Max. Max. Max. Unit
lcct Operating Power Supply Current COM'L. 90 90 90 90 mA
Outputs Open, Vcc= Max., f=0@ | MIL. — 110 110 110 mA
Icca Dynamic Operating Current COM'L. 180 160 140 140 mA
Outputs Open, Vcc = Max., f = fuax®| MIL. — 180 160 160 mA
NOTES: 2953 tbl 081

1. Military values are preliminary only.

2.

fmax = 1/trc, only address inputs are cycling at fmax. f = 0 means no address inputs change.




IDT61785 CMOS STATIC RAM 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 I/O pins is compared with the data stored at the
specified address. The totem-pole match output is HIGH
whenthere 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
WE isLOW and CLRis HIGH. OE may be either HIGH or LOW,
sinceitis 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 isLOW,
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 willbe 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)

6178510 6178512 6178S15 6178520 6178S25
Symbol " Parameter Min.—l Max. | Min. | Max.| Min. I Max. | Min. I 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
1oEM OE HIGH to Match Valid — 10 — 12 — 15 — 20 — 20 ns
IMHW Match Valid Hold from WE 0 — 0 — 0 — o] — 0 — ns
twem WE HIGH to Match Valid — 10 — 12 — 15 — 20 — 20 ns
MHCLR 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: 2953161 09
1. 0°C to +70°C temperature range only.
TIMING WAVEFORM OF MATCH CYCLE(")
ADDRESS x %
. e tADM > tMHA —
j[4——tOEM ——J tMHO  |4—
. tWEM— tMHW =
LR 1(
tMHCLR
I/O1-4  VALID READ DATAOUT)__:F VALID MATCH DATAIN
tpam MATCH l¢———— t MHD ———P]
MATCH MATCH VALID )L MATCH
NO MATCH 2953 drw 07
NOTE:

1. Itis not recommended to let address and data input pins float while MATCH pin is active.
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IDT6178S CMOS STATIC RAM 16K (4K x 4-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGE

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

61785109 6178512 6178515 6178520/25
Symbol Parameter Min. l Max. Min. Max. Min. l Max. Min. , Max. Unit
Read Cycle
trc Read Cycle Time 10 - 12 —_ 15 — 20/25 — ns
taa Address Access Time — 10 e 12 — 15 — 20/25 ns
toe Output Enable Access Time — 7 — 8 — 10 — 15 ns
toH Output Hold from Address Change 3 - — —_— 3 — ns
to.z | Output Enable to Output in Low-Z Timel'? | 2 — 2 - — 2 — ns
tonz | Output Disable to Output in High-Z Time!'?} — 6 — 7 — 9 — 12 ns
NOTES: 2953 tbl 10

1. Transition is measured +200mV from steady state.
2. This parameter guaranteed with AC load (Figure 3) by device characterization, but is not production tested.

3. 0°C to +70°C temperature range only. :

TIMING WAVEFORM OF READ CYCLE NO. 1

ADDRESS )g = )(
= (IITILOO, I
DATAGUT - ( DATAOUT:;; =

TIMING WAVEFORM OF READ CYCLE NO. 2('2

tRC
ADDRESS X

5'<
l—

tAA . »l

ton

Y

toH ‘.‘

DATAouT PREVIOUS DATAoUT VALID DATAouT VALID XXX DCI\/E%"
NOTES: . 2953 drw 09
1. WEis HIGH for read cycle, WE2 ViH. __
2. Output enable is continuously active, OE < ViL.
3. Transition is measured +200V from Steady State.

101 5



IDT6178S CMOS STATIC RAM 16K (4K x 4-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (VCC = 5.0V £ 10%, All Temperature Ranges)

61785102 6178512 6178515 6178520/25
Symbol Parameter Min. I Max. | Min. | Max. Min. I Max. Miﬂ 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 — ¢] — ns
tow Data Valid to End-of-Write 6 —_ 8 — 10 — 12 —_ ns
toH Data Hold from Write Time 0 —_ 0 — 0 — 0 —_ ns
twhz Wirite Enable to Output in High-Z02 |  — 5 — 6 —_ 7 — 9 ns
tow Output Active from End-of-Write(!2 0 — ] — 0 — o] — ns
NOTES: 29531b1 11
1. Transition is measured +200mV from steady state.
2. This parameter guaranteed with AC load (Figure 3) by device characterization, but is not production tested.
3. 0°C to +70°C temperature range only.
TIMING WAVEFORM OF WRITE CYCLE!"?)
< twe >
ADDRESS )(
< taw >
|g——1AS ——p| ) | ¢————— twP twR
e SAANANNNY 1
- twniz® \r L ¢— tow “’—»I
DATAouT 2)
II {4) @ I
tow j@—1DH
DATAIN DATAIN VALID

NOTES:

1. WE must be HIGH during all address transitions, WE > ViH.
2. During this period, I/O pins are in the output state and the input signals must not be applied. :
3. OE is continuously HIGH, OE = ViH. IfOE is LOW during a WE controlled write cycle, the write pulse width must be the greater 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 is the specified twe.
4. Transition is measured +200mV from steady state.

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

2953 drw 10

61785102 6178512 6178515 6178520/25
Symbol Parameter Min. I Max. | Min. Max. Min. | Max. Min. l Max. Unit
Clear Cycle :
toLPw CLR Pulse Width!" 12 — 15 — 20 — 25 — ns
tcLrRe CLR HIGH to WE LOW 5 — 5 — 5 —_ 5 e ns
tPOCL Power on Reset®® 50 — 60 — 80 —_— 100 — ns
WECL WEHIGH to Clear HIGH 5 — 5 — 5 — 5 - ns
NOTES: 29531112
1. Recommended duty cycle of 10% maximum.
2. 0°C to +70°C temperature range only.
3. This parameter guaranteed with AC load (Figure 3) by device characterization, but is not production tested.
10.1 6



IDT6178S CMOS STATIC RAM 16K (4K x 4-BIT) CACHE-TAG RAM MILITARY AND COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF CLEAR CYCLE

e tcLpw

TR /

W—E/7[//Z[////////////////ﬁf

tWECL —s{e—— tCLRC

2953 drw 11

POWER ON RESET TIMING
<+—— trocL ——b}

TR 7[
~ I | _

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 (5024-4)
D 300 mil Ceramic DIP (D22-1)
10 Commercial only
12
15 Speed in Nanoseconds
20
25
2953 drw 13
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Integrated Device Technology, Inc.

Vi BiCMOS STATIC RAM
G 64K (8K x 8-BIT)
) CACHE-TAG RAM

IDT71B74

FEATURES:

ngh speed address to MATCH comparison tlme
— Commercial: 8/10/12/15/20ns (max.)
+ High-speed address access time
— Commercial: 8/10/12/15/20ns {max.)
+ High-speed chip select access time
— Commercial: 6/7/8/10ns (max.)
» Power-ON Reset Capability
Low power consumption
— 830mW (typ.) for 12ns parts
— 880mW (typ.) for 10ns parts
— 920mW (typ.) for 8ns parts
Produced with advanced BiCMOS high-performance
technology
Input and output directly TTL-compatible
Standard 28-pin plastic DIP and 28-pin SOJ (300 mil)

.

.

.

DESCRIPTION:

The IDT71B74 is a high-speed cache address comparator
subsystem consisting of a 65,536-bit static RAM organized as
8K x 8 and an 8-bit comparator. A single IDT71B74 can map
8K cache words into a 2 megabyte address space by using the
21 bits of address organized with the 13 LSBs for the cache
address bits and the 8 higher bits for cache data bits. Two
IDT71B74s can be combined to provide 29 bits of address
comparison, etc. The IDT71B74 also provides a single RAM
clear control, which clears allwords in the internal RAM to zero
when activated. This allows the tag bits for all locations to be
cleared at power-on or system-reset, a requirement for cache
comparator systems. The IDT71B74 can also be used as a
resettable 8K x 8 high-speed static RAM.

The IDT71B74 is tabricated using IDT's high-performance,
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

—o0 Vcc

65,536-BIT l—O GND

MEMORY ARRAY

Ao _—>_—_
. ADDRESS :
. DECODER .
A2 [~
[

TEXXE)

/00 -7 __"4___[?

7{ /O CONTROL ]——

V_C% C%TGTSL EQUAL
[

=

3013 orw 01

MATCH (OPEN DRAIN)

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

©1992 Integrated Device Technology. Inc 10.2 DSC-1101+
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IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM - COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

RESET (] 1 ~ 28 1 Vce
A2 ]2 27 O WE
A7[s3 26 [J MATCH
As ] 4 25 |1 As
As (5 P2g-2 24[]As
As[]e6 S0285 23 [JA11
As[C]7 22 [ BE
A2[]8 21 [1A10
A1[]e 20 ] CS
Ao [ 10 19 [J1VO7
/0o (] 11 18 [J1/0s6
10112 7 [J1/05
1102 ] 13 18 V04
GND [] 14 15 [Q/O3
3013 drw 02
DIP/SOJ
TOP VIEW
TRUTH TABLE(:? ABSOLUTE MAXIMUM RATINGS!"
WE | CS | OE |RESET | MATCH| /O Function Symbol Rating Com’'l. Unit
X [ x| X L HIGH | — |[Reset all bits to LOW VTERM®@] Terminal Voltage with 0510 +7.0 v
X | H| x| H | HeH |Hi-Z| Deselectchip Respect to GND
H L H H LOW DIN No MATCH TA Operating Temperature 0to+70 °C
H L H H HIGH | DN MATCH TBIAS Temperature Under Bias -5510 +125 °C
H L L H - | HIGH |Dout Read TsTG Storage Temperature -5510 +125 °C
L L X H HIGH | Din Write PT Power Dissipation 1.0 w
NOTES: 30131101 lout DC Output Current 50 mA
1. H=VH, L=V, X=DONT CARE NOTES: 3013 1l 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. Thisis a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this

specification is not implied. Exposure to absolute maximum rating
PIN DESCRIPTIONS conditions for extended periods may affect reliability.

Pin Names Description 2. VTERM must not exceed Vce + 0.5V.
Ao-12 Address
1/Qo-7 Data Input/Output CAPACITANCE
s Chip Setect (TA = +25°C, { = 1.0MHz, SOJ Package)
RESET Memory Reset Symbol Parameter(") Conditions | Max.| Unit
MATCH Data/Memory Match (Open Drain) 1 cn Input Capacitance VIN = 3dV 6 pF
WE Write Enable CouT | Output Capacitance Vour=3dV [ 7 | pF
OE Output Enable NOTE: 3013 1b1 04
GND Ground 1. This parameter is determined by device characterization, but is not

production tested. :

Vee 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
Ve Supply Voltage 45 |50 | 55 ([ V Commercial 0°C 10 +70°C ov 5V £10%
GND Supply Voltage 0 0 0 \) 301316108
ViH Input HIGH Voltage"| 22 | — | 60®| v
VIHR RESET Input Voltage| 25 | — | 60| Vv
ViL Input LOW Voltage | -05®| — | o8 | v

NOTES: 3013 tbl 05

1. Allinputs except RESET.

2. When using bipolar devices to drive the RESET input, a pullup resistor of
1kQ-10kQ is usually required to assure this voltage.

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

4. VTeErRM must not exceed Vce + 0.5V.

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

Symbol Parameter 7187458 | 71B74510 | 71B74S12 | 71B74S15 | 71B74520 | Unit
Ilcc | Dynamic Operating Current . WE = Vic 230 210 200 190 180 mA
Outputs Open, Vcc = Max., f = fmax® | WE = Ve 210 200 170 160 150 mA
NOTES: : 3013 tbl 07

1. All values are maximum guaranteed values.
2. fwax = 1/trc, only input addresses are cycling at fmax.
3. Preliminary data.

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING TEMPERATURE
AND SUPPLY VOLTAGE (Vcc = 5.0V + 10%)

IDT71B74S
Symbol Parameter Test Condition Min, Max. Unit
[} Input Leakage Current Vce = Max., ViN = GND to Vcc — 5 pA
[lLoj Output Leakage Current Vee = Max., CS = ViH, — 5 HA
Vout = GND to Vcc
Vou Output LOW Voltage loL = 18mA MATCH — 0.4 \
loL = 22mA MATCH —_ 0.5
loL = 10mA, Vce = Min. (Except MATCH) s 0.5
loL = 8mA, Vce = Min. (Except MATCH) —_ 04
VoH Output HIGH Voltage IoH = —4mA, Vcce = Min. (Except MATCH) 24 — \i
. 3013 tbl €8
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, 2, and 3 3013 arw 03
3013 tbl 09

Figure 1. AC Test Load
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IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

74 5V
6 —
ATADM 480Q2
(Typical. ns) 5~ DATAouT
4 —t—
2550) 5pF*
3 —
2 ——
11— 3013 drw 05
| | | | \ . | | | *Includes scope and jig.
rr1T1T 111 T 1T
820 40 60 80 100 120140 160180 200 Figure 2. AC Test Load
CAPACITANCE (pF) 3013 drw 04 (for tcLz, toLz, tcHz, toHz, tow, twHz)
Figure 1A. Lumped Capacitive Load
Typical Derating Curve
74—
64—
ATAA 5
5V (Typical, ns) ® T~
44
RL 31
MATCH Zo=500 }~0 ol
1 o S
RL =200Q (COM'L. e SR B S B B
ok VI S N R N
820 40 60 80 100 120 140 160 180 200
Figure 3. AC Test Load for MATCH CAPACITANCE (pF)
3013 drw 07
Figure 3A. Lumped Capacitive Load
Typical Derating Curve
DATA 36, Do-Da1 AND DR-DP3 » DATA
< 7
ADDR Lo A T ADDR
13 8l 7// //g //9 //g //9
y A17-A24 y A25-A31
80486 MAIN
5V 32.BIT IDT71B74 | IDT71B74 IDT71B589 |B589 | B589 | B589 MEMORY
MICROPROCESSOR | asAte™] CACHE- [ CACHE- CACHE-
TAG TAG DATA
RAM RAM RAM
(2)
AL CLEAR
RDY MATCH MATCH
—= CACHE READ/WRITE
MEMORY READ/WRITE
CONTROLLOGIC | s MAIN MEMORY READ/WRITE 3013 arw 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. RuL=200Q.

Figure 4. Example of Cache Memory System Block Diagram




IDT71B74 .
BIiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V+10%)

71B7458@ | 71B74510 | 71B74S512 | 71B74S15 | 71B74S20
Symbol Parameter Min. | Max.| Min. | Max.| Min. [ Max.| Min. | Max.| Min. | Max.| Unit
Read Cycle
tRC Read Cycle Time 8 — 10 —_ 12 —_ 15 _ 20 - ns
A Address Access Time — 8 — 10| — | 12] — 15| — | 2 | ns
tACs Chip Select Access Time — 6 - 7 — 8 —_ 8 —_ 10 ns
terz Chip Select to Output in Low-z{" 2 — 2 — 2 — 3 - 3 - ns
toE Output Enable to Output Valid — 5 — 1 6 — 6 — 8 — 9 ns
toLz Output Enable to Output in Low-Z" 2 — 2 —_ 2 — 2 — 2 —_ ns
tcHz Chip Select to Output in High-z(" — 4 — 1| s — 5 — 7 — 8 ns
tomz Output Disable to Output in High-z"W | — 4 — | 4 — 5 — 5 — 8 ns
toH Output Hold from Address Change 3 — 3 — 3 — 3 — 3 — ns
NOTES: 301310110

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

T

TIMING WAVEFORM OF READ CYCLE NO. 1

ADDRESS X N - | \
N
- N tAA > toH —»
ot TN t _ 21111/

e \\\\\k L1

tacs(®)
torz ® e—— tcHz® -
DATAoUT ( DATAOUT VALID )
3013 drw 09
TIMING WAVEFORM OF READ CYCLE NO. 2 (.24
- trRC -
ADDRESS )(
IOHtAA > g toH
DATAoUT - DATAoUT VALID

NOTES: . 2013 drw 10
1. WE is HIGH for read cycle. .
2. Device is continuously selected, CS = ViL.

3. Address valid prior to or coincident with CS transition LOW; otherwise taais the limiting parameter.

4. OE is continuously active, OE = VIL.

5. Transition is measured +200mV from steady state.
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IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V £ 10%)

71874582 | 71B74S10 | 71B74S12 | 71B74S15 | 71B74S20
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 e 15 — ns
taw Address Valid to End of Write 7 — 8 — 9 — 10 —_ 15 — ns
tAS Address Set-up Time 0 . 0 — 0 — 0 — 0 — ns
twe Write Pulse Width 7 — 8 — 9 e 10 — 15 — ns
WR Write Recovery Time (CS, WE) 0 — 0 — 0 — 0 — 0 — ns
tWHZ Write Enable to Output in High-z(" — 5 — 5 — 5 — 5 — 5 ns
tow Data Valid to End of Write 5 — 5 — 6 — 8 — 10 - ns
{DH Data Hold from Write Time 0 — 0 e 0 — 0 - 0 — ns
tow Output Active from End of Write!") 2 — 2 — 2 — 2 — 2 — | ns
NOTES: 3013 tbl 11

1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.
2. Preliminary data.
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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. 1 (WE Controlled Timing, OE HIGH During Write)(> ©)

< twe -
ADDRESS X ){
& 77777
EELTTRTILRRRRRRRENY [/
tAs - taw tWR (SL
WE 3( , %
twHz 89 _ | r_ twp (2
DATAoUT ))))))))))))
- tonz 49) — ] lt— tDW —— -t tDH .
DATAIN DATA VALID >—

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS Controlled Timing){' ©

ADDRESS

OE

DATAouT"”

DATAIN

3013drw 11

twe -
X X

A V740000000000,

L tow 2 ;"_(WR (3)—>-

3‘((5) 7(
taw -
tas
ENNAAN [I//K///
- tDW —|-——— t DH
DATA VALID

. WE, CS must be inactive during all address transitions.

. A write occurs during the overlap of a LOW WE and a LOW CS.
. twR is measured from the earlier of CS or WE going HIGH to the end of the write cycle.

. During this period, 1/0 pins are in the output state and input signals must not be applied.

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

. 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 1/O

3013 drw 12

drivers to turn off and the data to be placed on the bus for the required tow. If OE is 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 OF 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.
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IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vce = 5.0V +10%)

71B74582 | 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 s 10 —_ 10 ns
1CSMH! Chip Select to MATCH HIGH!" — 7 —_ 8 — 8 — 8 — 8 ns
1DAM Data Input to MATCH Valid — 7 — 8 — 10 _ 12 — 12 ns
1OEMHI OE LOW to MATCH HIGH!" — 7 s 8 — 10 —_ 10 — 10 ns
IWEMHI WE LOW to MATCH HIGH™" — 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 — 2 — ns
tMHD MATCH Valid Hold From Data 2 —_ 2 . 2 — 2 — 2 — ns

NOTES: 3001 bl 12

1. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.
2. Preliminary data.

MATCH TIMING("
ADDRESS X
I tADM tMHA —————
[4—— tCSM ———>
SFUINRINRAR RN
tCSMRI  ——
w//////// /S
tOEMHI B
we’/////// /S
twerm A
RESET
tasmHl @
DATA VALID READ DATA >_< VALID MATCH >': _______________
tDAM } tMHD
MATCH
" MATCH \( MATCH VALID )’
NO MATCH 3013 drw 13

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.

10.2 8




IDT71B74

BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V +10%)

71B74s8® | 71B74510 | 71B74S12 | 71B74S15 | 71B74S20

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

tRSPW Reset Pulse Widtht" 30 — 35 —_ 35 — 40 — 45 — ns

tWERS WE HIGH to Reset HIGH 5 — 5 — 5 — 5 — 5 — ns

tRSRC Reset HIGH to WE LOW 25 | — 25 — 25 — 30 — 30 — ns

1PORS Power On Reset!? 100 — [ 100 — | 100 | — | 120 | — | 120 | — | ns

NOTES: 3001 bl 13

1. Recommended duty cycle = 10% maximum.

2. This parameter is guaranteed with the AC Load (Figure 1) by device characterization, butis not production tested.
3. Preliminary data. .

RESET TIMING

RESET

tRSPW

7£

v 277 %

3013 drw 14
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IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

POWER ON RESET TIMING

tPORS — ¥

- RESET £

= 72277 IIITIITITT .. T

3013dw 15

8
10
12 Commercial Only
15
20

3013drw 18

5V
IDT71B74 IDT71B74
RESET ' 1KQ - 10KQ RESET
CMOS GATE
M 3013 drw 16 BIPOLAH GATE 3013 drw 17
Driving the RESET pin with CMOS logic. Driving the RESET pin with bipolar logic.
Figure 5.
ORDERING INFORMATION
IDT 71B74 S XX X X
Device Power  Speed Package Process/
Type Temperature
Range
I—| Blank  Commercial (0°C to +70°C)
| TP Plastic DIP (300 mil) (P28-2)
| Y S0J (Small Outline I1C, J-bend) (SO28-5)
Commercial Only, SOJ Only
Commercial Only, SOJ Only .
| Speed in ns
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Integrated Device Technology, Inc.

VERY LOW POWER CMOS SRAM
FOR NOTEBOOK/LAPTOP CACHE
E 256K (32K x 8-BIT)

IDT71256SL
IDT71256L

FEATURES:

+ Optimized for 16/32bit notebook/laptop cache at 20 and
25MHz

Very-low standby current (maximums):

— 3.0mA standby

— 0.4mA full standby (L)

— 1.0mA full standby (SL)

Fast access times:

— 25/35ns

Battery-backup operation: 2V data retention

— 120uA data retention current (max.)

Small package 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

Static operation: no clocks or refresh required
Input and output are TTL-compatible

Single 5V(+/-10%) power supply

.

.

DESCRIPTION:

The IDT71256SL/L 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.

Both versions (SL and L) have outstanding low power
characteristics, but differ slightly in dynamic and full standby
currents, giving the designer flexibility to choose the one that
fits his application better.

Address access times ot 25, and 35ns are ideal for 16 and
32-bit notebook and laptop cache designs running at 20 and
25MHz. Forinstance, two of these SRAMsiinterface directly to
many 386 notebook cache controllers to form a 64kB cache.

When the power management logic puts these SRAMs in
standby mode, their very low power characteristics contribute
to extended battery life.

When CS goes high, the SRAM will automatically go to a
low power standby mode and willremainin standby aslong as
CS remains high. Furthermore, under full standby mode (CS
at CMOS level, f=0), power consumption is guaranteed to
always be less than2mW (L version) and typically willbe much
smaller.

These SRAMSs also offer battery-backup data retention at
as little as 2 volts. Under this condition, power consumption is
guaranteed not to exceed 0.6mW and typically will be much
smaller.

The package chosen for this device, 28-pin 300mil SOJ,
helps the designer attain the stringent space goals typical of
notebook and laptop designs.

FUNCTIONAL BLOCK DIAGRAM

™~
Ao = Vee
. : GND
. . 262,144 BIT ~
: SESSEEE . MEMORY ARRAY
L)
A4 o >~
L o——
-—I e & o o o o o
I~
/0o .
. “T_| INPUT .
. DATA /0O CONTROL
. CIRCUIT
/07 D~
g N
[R—
BE o | CONTROL
_E CIRCUIT .
WE o——— 2968 orw 01
The IDT logoe is a registered trademark of Integrated Device Technalogy, Inc.
COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1992

©1992 Integrated Device Technology, Inc.
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IDT71256SL CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATIONS

ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Com’l. Mil. Unit
\ -
A1a % 1 28 [IVce VTEAM | Terminal Voltage { -0.5t0 +7.0| ~0.5t0 +7.0| V
Az 2 27 |1 WE with Respect
A7 s 26 |1 A13 to GND
As [} 4 25 [[] As ; o
AsCls 50285 24 [T Ag Ta ?g;raélrr;?ure O0to +70 | -55t0+125| °C
Aa[]s p2g-2 ] A11 P
As[]7 22 [ OF TBIAS Temperature -5510 +125| —-6510 +135| °C
Ao E 8 21 [ Ao Under Bias
A1Qse 20 1 CS Tste | Storage ~5510 +125| —6510 +150| °C
Ao [ 10 19 VO 7 Temperature
1/Qo [} 11 18 [I/06 —
10 1 (] 12 17 o s PT Power Dissipation 1.0 1.0 W
1102 13 16 [1/O 4 louT DC Output 50 50 mA
GND []14 15 171/0 3 Current
NOTE: . 29681103
2968 drw 02 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
SOJ/DIP RATINGS may cause permanent damage to the device. Thisis 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.
PIN DESCRIPTIONS CAPACITANCE (Ta= +25°C, f = 1.0MHz)

Name Description Symbol Parameter(! Conditions | Max.| Unit
Ao-A14 Addresses CIN Input Capacitance VIN = 0V 1 pF
1/Q0-1/07 Data Input/Output Cout Output Capacitance VouT =0V 11 pF
[o5] Chip Select NOTE: 2068 161 04

N 1. This parameter is determined by device characterization, but is not
WE Write Enable production tested.
OE Output Enable
GND Ground
Voo P— RECOMMENDED OPERATING
——| TEMPERATURE AND SUPPLY VOLTAGE
Grade Temperature GND Vee
TRUTH TABLE( Commercial 0°C to +70°C ov 5.0V +10%
WE cS OE 1o Function 2o68 10108
X H X High-Z | Standby (IsB)
X T ve T X | Fonz| Standey (587 RECOMMENDED DC OPERATING
- - CONDITIONS
H L H High-Z | Output Disable - -
Symbol Parameter Min. | Typ. | Max.| Unit
ou d
H - L Dout | Rea Veo Supply Voltage 45 |50 55| Vv
L L X DIy Write GND Supply Voltage 0 o] 0 \
NOTE: 2968 tbl 02 .
1. H=VmH,L=Vi, X=Don't Care VIH Input High Voltage 2.2 — 60| V
ViL Input Low Voltage 05 | — 0.8 \
NOTE: 2968 tbl 06
1. ViL (min.} = -3.0V for pulse width less than 20ns, once per cycle.
10.3 2




IDT71256SL CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS(": 2
(Vee = 5.0V £ 10%, VLC = 0.2V, VHE = Vcc - 0.2V)

71256S5L25 712565135
71256L25 71256L35
Symbol Parameter Power Com’l. Com’l. Unit
Icc Dynamic Operating Current, CS < ViL, Outputs SL 120 110 mA
Open, Vce = Max., f = fmax® T 115 105
IsB Standby Power Supply Current (TTL Level) SL 3 3 mA
CS = ViH, Vce = Max., Outputs Open, f= fmax@ L 3 3
IsB1 Full Standby Power Supply Current (CMOS Level) SL 1 1 mA
CS 2 VHe, Ve = Max., f=0 L 0.4 0.4
NOTES: 2968 16107
1. All values are maximum guaranteed values.
2. fmax = 1/tre, all address inputs cycling at fmax; f = 0 means that the address pins are not cycling.
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
2968 tbl 08
5V 5V
480Q 480Q
DATAout DATAouT
255Q 30pF* 255Q 5pF*
2968 drw 03 2968 drw 04
Figure 1. AC Test Load Figure 2. AC Test Load
(for tcLz, toLz, tchHz, toz, tow, twhz)
*Includes scope and jig capacitances
DC ELECTRICAL CHARACTERISTICS
Vce = 5.0V +£10%
IDT71256SL IDT71256L
Symbol Parameter Test Condition Min. | Typ. | Max.| Min. | Typ. | Max. | Unit
L] Input Leakage Current Vce = Max., COML.| — — 2 —_ — 2 HA
VIN = GND to Vcc
|Io| Output Leakage Current| Vcc =Max., CS=VH, COML.| — e 2 — — 2 HA
VouT = GND to Vcc
VoL Output Low Voltage loL = 8mA, Ve = Min. — 0.4 — — 0.4 \Y
loL = 10mA, Vcc = Min. — —_ 0.5 —_ — 0.5
VoH Output High Voltage loH = —4mA, Vce = Min. 24 — s 24 —_ — \'
2968 tbl 09
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IDT71256SL. CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
(L,SL Versions) ViLc = 0.2V, VHC = Vcc - 0.2V

Typ." Max.
Vee @ Vec @
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 COM'L. — — — 120 200 HA
tCOR Chip Deselect to Data CS=VHe 0 — — — — ns
Retention Time
R Operation Recovery Time trcl@ — — — — ns
NOTES: 29681bl 10
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
vee 45V X A a5y
tCOR Vor22V < tR

ﬁ’{“{“b(w\ Vo IV|H5<5555555\

2968 drw 04
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IDT71256SL CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

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

71256SL25 71256SL35
71256L25 71256135

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

tRC Read Cycle Time 25 — 35 —_ ns
tAA Address Access Time — 25 — 35 ns
tacs Chip Select Access Time — 25 — 35 ns
tcLz Chip Select to Output in Low Z(" 5 — 5 — ns
tOE Output Enable to Output Valid — 11 — 15 ns
tolz Output Enable to Output in Low 2" 2 — 2 — ns
tcHZ Chip Select to Output in High Z(" — 11 — 15 ns
toHz Output Disable to Output in High 2" 2 10 2 15 ns
toH Output Hold from Address Change 5 — 5 —_ ns
Write Cycle

twe Write Cycle Time 25 — 35 — ns
tow Chip Select to End of Write 20 — 30 — ns
taw Address Valid to End of Write 20 -_ 30 — ns
tas Address Set-up Time 0 — 0 — ns
twp Write Pulse Width . 20 - 30 — ns
tWR Write Recovery Time o] — 0 — ns
twhHz | Write Enable to Output in High Z") — 11 — 15 ns
tow Data to Write Time Overlap 13 —_ 15 — ns
tDH1 Data Hold from Write Time (WE) 0 —_ 0 — ns
tDH2 Data Hold from Write Time (CS) 3 — 3 — ns
tow Output Active from End of Write!" 5 — 5 — ns

NOTE: 2968 tbl 11

1. This parameter guaranteed with the AC test load (Figure 2) by device characterization, but is not production tested.
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IDT71256SL CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1(

- tRC »]
ADDRESS X
tAA {OH —»
OE \\
- toE
©
toLz (5) - tOHZ
TS \
tACS
(5) »l
toLz (5) ‘ tCHZ
DATAoUT ( )(XX>_

TIMING WAVEFORM OF READ CYCLE NO. 2124

2968 drw 06

tRC »l
ADDRESS X
- tOHtAA | - toH
DATAout
TIMING WAVEFORM OF READ CYCLE NO. 334
Ts —X(
tolz (;)A o "1 tcHz (9)
DATAouT
NOTES:

1. WE is HIGH for read cycle.

2. Device is continuously selected, CS = VIL.

3. Address valid prior to or coincident with TS transition LOW.
4. OE = VL.

5. Transition is measured +200mV from steady state.
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IDT71256SL CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)("-23:5)

had twe >
ADDRESS )( X
toHz ©
OE \
taw
(655 W\ )4
le— tAs —»te twp tWR —
WE /
tWHZ ®) —_— tow
DATA out —(7 4) (4) —
tow tDH
DATAIN
2968 drw 09
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)(" 2 3. 5)
twe
ADDRESS )( )L
tAwW
TS 31( 7k
[e— ts ¢ tew @ tWR |
T\ /
' |¢—— tDW ——>ta——tDH2 —
DATAouT - )
2968 drw 10
NOTES:

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

2. Awrite occurs during the overtap (tcw or twp) of a LOW CS and a LOW WE.

3. twris 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 so that the input signals must not be applied.

5. Ifthe 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. fOE 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/0 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. For a TS controlled write cycle, OE may be LOW with no degradation to tcw.
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IDT71256SL CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION

IDT 71256 XX XX X X
Device Power Speed Package Process/
Type Temperature
Range
I———{ Blank  Commercial (0°C to +70°C)
} Y 300 mil SOJ (SO28-5)
300 mil Plastic DIP (P28-2)
igg } Speed in Nanoseconds

| sL Standard Power
|L Low Power

2968 drw 11
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Integrated Device Technology, Inc.

CMOS CacheRAM™
32K x 9-BIT (288K-BIT) BURST
COUNTER & SELF-TIMED WRITE

IDT71589SA

FEATURES:

High density 32K x 9 architecture

Internal write registers (address, data, and control)
Self-timed write cycle

Internal burst read and write address counter

Clock to data times: 19, 24, and 34ns

Chip select for depth expansion

Complies with all timing and signals of 80486

processors up to 40MHz

+ I/O pins directly TTL-compatible

Packaged in plastic 300 mil 32-pin SOJ

BiCMOS version available for 50MHz and 67MHz systems
(IDT71B589)

+ SIMM module versions also available from IDT in 128KB
(IDT7MP6085 and IDT7MP6086) and 256 KB (IDT7MP6087)
densities, plus parity

o o o e o o o

DESCRIPTION:

The IDT71588 is a very high-speed 32K x 9-bit static RAM
with full on-chip hardware support ofthe 80486 CP U interface.
This part is designed to facilitate the implementation of the
highest-performance secondary caches for the 486 architec-
ture while using low-speed cache-tag RAMs and PALs and
consuming the minimum possible board space.

The IDT71589 CacheRAM contains a full set of write data
and address registers. Internal logic allows the processor 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
four locations using the 486's burst refill sequence on appro-
priate rising edges of the system clock.

Fabricated using IDT's CMOS high-performance sub-micron
technology, this device operates at a very low power con-
sumption and offers a maximum clock to data access time as
fast as 19ns.

The IDT71589SA CacheRAMs are packaged in a 32-pin
small-outline J-bend (SOJ) package, which allows for a 128KB
(plus parity) secondary cache to be built in approximately 1.20
square inches.

FUNCTIONAL BLOCK DIAGRAM

Aa
ADDRESS
. REGISTER 294,912-BIT
. MEMORY
ARRAY
. LSB
BURST
Ao CONTROL
]
L ] L] L]
INPUT
9 DATA 9
1/01-1/0g < DATA A5
7 REGISTER | BUFFERS
WE ———)
= e
cs TIMING
CLK CONTROL
ADS j
/9 2947 drw 01

The IDT logo 1s a registered trademark and CacheRAM is a trad rk of I

d Device Tech
Intel and i486 are trademarks of Intel Corp.

logy, Inc.
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IDT71589SA CMOS CacheRAM
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

COUNT SEQUENCE(" (a0, A1 ONLY)

Start +1 +2 +3
ADSL] 32[1 vee 0 1 2 3
CLK 2 31d Ars
As[]3 30[1 C8§ 1 0 3 2
As []4 291 WE 2 3 0 1
As []s 28{] A14 3 2 1 0
A7 [J6 27
As E., 2 g 2? NOTE: 2947 tbt 03
1. The counter wraps around to its starting value and repeats the same
As[]s S082-2 251 5_2__ sequence after the last count.
Ato[]e 24[1] OE
Ao 2311 As
A2 []11 22[] 1/0s
110112 211 GND 1
¥02[]ts 20[7 1/0s ABSOLUTE MAXIMUM RATINGS!"
/03 14 193 yo7
104 Clis 18[3 vos Symbol Rating Value Unit
GND []1s 177 1/Os 2947 drw 02 Vream | Terminal Voltage with Respect | -0.510 +7.0 v
to GND \
SoJ " o
TOP VIEW Ta Operating Temperatute —0t0 470 C
Teias Temperature Under Bias -6510 +135 | °C
Tsta Storage Temperature ~65t0 +150 | °C
PIN NAMES PT Power Dissipation 1.5 w
Ao-A14 Address Inputs lour DC Output Current 50 mA
1/01-1/09 Data Input/Output NOTE: 2947 tbl 04
- 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
cs Chip Select/Count Enable RATINGS may cause permanent damage to the device. This is a stress
WE Write Enable rating only and functional operation of the device at these or any other
oF conditions above those indicated in the operational sections of this
0 Output Enable specification is not implied. Exposure to absolute maximum rating
ADS Address Status conditions for extended periods may affect reliabilty.
CLK System Clock
GND Ground
Vce Power
2947 tol 01
RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
Grade Ambient Temperature GND Vce
SPEED SELECTION : P
Commercial 0°C to +70°C oV |5.0V+5%
80486 Speed Suggested IDT71589 oy
25MHz IDT71589SA35
33MHz IDT71589SA25
SOMHz 1017185805147 2 OPERATING CONDITIONS
(1.2)
50MHz IDT71858951 2(‘ 3 Symbol Parameter Min. | Typ. | Max. | Unit
67MHz IDT71B589S10° Vece Supply Voltage 4751 50 } 525 \
NOTES: 2947 1tb102
1. Separate data sheet available for BICMOS version. GND Supply 'Voltage 0 0 0.0 v
2. Either part may be used, depending on system loads. VIH Input High Votage 2.2 — 6.0 "
3. Intended for the P5 or future faster versions of the 80486. VIL Input Low Voltage | -0.5"| — 08 v
NOTE: 294710l 06

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




IDT71589SA CMOS CacheRAM : - .
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE . . COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V £ 5%)

Symbol Parameter ' Test Condition Min. Max. Unit
v Input Leakage Current Vee = 5.25V, Vin = OV to Vee — - 10 HA
|io] Output Leakage Current | TS = Vi, Vout = OV to Vce, Voe = Max. — 10 HA
Vou Output Low Voltage (/01-1/0g) | loL = 8mA, Vce = Min. = 04 \'
Vou Output High Voltage lon =—4mA, Vce = Min. 2.4 — v

2947 th1 07

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE( (vcc = 5.0V £ 5%, Vic = 0.2V, Ve = Ve — 0.2V)

. . . 71589SA2019| 71589SA25 | 71589SA35
Symbol Parameter - ‘ Test Condition Com’l.[ Mil. |Com’l| Mil. |Com’l.| Mil. | Unit
Icc1 | Operating Power TS = Vi, Outputs Open 130 — 130 — 130 | — mA
Supply Current Vee = Max., f = 0@ ‘
lcc2 | Dynamic Operating C§ = Vi, Outputs Open - 240 — 220 _ 200 | — mA
" Current Vce = Max., f = fmax@

NOTES: : 2947.t01 08
1. All values are maximum guaranteed values T :
2. Atf = fmax, address inputs are cycling at the maximum frequency of read cycles of 1/rc. f =0 means no input lines are changmg

AC TEST CONDITIONS - o CAPACITANCE

Input Pulse Levels S GND 10 3.0V, - (TA=+25°C, f =1.0 MHz, SOJ package only)
Input Rise/Fall Times 5ns Symbol Parameter(! ‘Condition | Max. | Unit
Input Timing Reference Levels 1.5V CIN Input Capacitance | VIN =0V 7 | pF
Qutput Reference Levels 1.5V Cio Inpu¥/Output VouT = 0V 7 pF
Output Load See Figures 1 & 2 Capacitance .
o * 047ti0s NOTE: 204716110
: . . 1. This parameter is determined by device characterization butis not produc-
tion tested.
+5V o ' 1
4800 4800
50pF* 5pF*
2947 dw 03 2047 drw 04" -
Figure 1. Output Loaﬁ . v e Figure 2. Output Loa&

(for tonz, tcHz, torz and tcrz)

*including scope and jig
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IDT71589SA CMOS CacheRAM
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

FUNCTIONAL DESCRIPTION

The IDT71589 is a very fast 32K x 9 CMOS static Cache-
RAM with internal edge-triggered registers dedicated to the
support of the 486 CPU. These registers support the fastest
systems and allow a 128KB or larger cache to be designed to
consume the smallest number of chips, the lowest power and
board space, and allow the designer to avoid the use of
expensive high-speed cache-tag RAMs and PALs.

The internal registers are designed to support two high-
speed functions: Burst read cycles, and a late-abort self-timed
write cycle.

Burst read cycles are accomplished through the assertion
of the ADS signal with a valid address input during the rising
edge ofthe clockinput. This address will be used to access the
data in the CacheRAM during the next clock cycle, and data
will be output during the following three cycles in accordance
with the 486's burst refill sequence (i.e., during the next cycle
the address’ LSB s inverted, then the second LSB is inverted
as the LSB is restored to its original value, etc.). Since the
CacheRAM contains this counter internally, the critical clock-
to-data time of even the fastest CPU speeds can be met by
using a slower RAM speed grade without resorting to chip-
intensive interleaving schemes. Should the ADS signal be
sampled as valid after having been sampled as invalid, any
bursting inprocess will be reinitialized to the new address, and
a new burst cycle will be started. The burst counter wraps
around at the end of the sequence and continues to count until
stopped by the ADS or CS inputs. A fast copy-back scheme
can harness this capability by reading, then writing the four
burst addresses within a single burst cycle.

The self-timed write cycle significantly eases the timing of
the address and data inputs during a write cycle, and allows
the write/don’t write decision to be postponed until the very
end of the second cycle of a write cycle. During a write cycle,
the address will be strobed into the address register during the
firstrising edge of the clock after the ADS input becomes valid.
Data is sampled into the data input register during the next
cycle's rising edge, as is the write enable input. If a write has
been enabled the data will be written from the address and
input data registers into the CacheRAM during the high phase
of the clock of that cycle.

A chipselectpinis provided to give contro! over interruption
of write cycles and burst read cycles. When the TS input is
used to interrupt a burst cycle, it operates as a synchronous
input to the burst counter. A low level must be present on the
chip select input and must satisfy data set-up and hold times
in order for the counter to progress to its next state. To stop the
counter at its current state, the chip selectinput must be taken
high, and must stay high long enough to satisty the
CacheRAM's data set-up and hold times. The CS pin also is
used as an auxiliary to the WE input. Writes can only be
accomplished if both CS and WE are simultaneously sampled
active.

The SOJ package allows for very effective space utilization
as illustrated by the IDT Cache-SIMMs. The IDT7MP6086
offers 128KB in a 72-pin SIMM and the IDT7MP6085/7 offer
128KB/256KB in an 80-pin SIMM.

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 5%, All Temperature Ranges)

71589SA20 71589SA25 71589SA35
Symbol Parameter Min. | Max. | Min. | Max.| Min. | Max. | Unit
tcye Clock Cycle Time 25 — 30 — 40 — ns
tCH Clock Pulse Hight" 10 — 11 — 14 — ns
oL Clock Pulse Low!" 10 — 11 — 14 — ns
1sD Set-up Time (ADS, WE, CS, Input Data) 3 — 4 — 5 — ns
tHD Hold Time (ADS, WE, TS, Input Data) 2 — 2 — 2 — ns
tsA Address Set-up Time 3 — 4 — 5 — ns
tHA Address Hold Time 2 — 2 = 2 —_ ns
tcD Clock to Data Valid - 19 — 24 — 34 ns
toc Data Valid After Clock 4 — 4 — 5 — ns
tOE Output Enable to Output Valid — 8 —_ 9 - 10 ns
toLz Output Enable to Output in Low-Z??) 2 — 2 — 2 — ns
toHZ Output Disable to Output in High-Z23) — 8 —_ 9 — 10 ns
NOTES: 294710l 11

1. This parameter is measured as a HIGH time above 2.2V and LOW time below 0.8V.

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

3. This parameter is guaranteed with the AC load (Figure 2), but is not production tested.




IDT71589SA CMOS CacheRAM
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE

toyc —
tCH
toL
oK N o
) tSD — tHD
ADS JF NOTE 1 \ )
tsA &
> tHA
ADDRESS
WE )X
cs
OE
DATA
NOTES:

1. 1t ADS goes LOW during a burst cycle, a new address will be loaded and another burst cycle will be started. 2947drw 05

2. A-Datafrom address, counter is notimcremented to the next addresses. IfCS is taken inactive during a burstread cycle, the burst counter will discontinue
counting until CS input again goes active. The timing of the TS input for this control of the burst counter must satisfy setup and hold parameters tsp and
t4D. The output remains unchanged as long as the CS is inactive to advance the counter and as long as the OE reamins active.

TIMING WAVEFORM OF BURST READ CYCLE

tCYC —»
tcH

CLK ‘CL’/_—L_/ \ \ J/—\__,_/

tSD —» tHD
NOTE 1

tsa =
hag tHA

>
w)
(%)

I¢

ADDRESS

tsD[=
+ tHD

OE
DATA
NOTES:
1. If ADS goes LOW during a burst cycle, a new address will be loaded and another burst cycle will be started. 2947 drw 06

2. If CSis taken inactive during a burst read cycle, the burst counter will discontinue counting until CS input again goes active. The timing of the CS input
for this control of the burst counter must satisfy setup and hold parameters tsb and tHp.

3. A-Data from input address. B-Data from input address except Ao is now Ao, C-Data from input address except At is now A1. D-Data from input
address except Ao and A1 are now Ao and A1.

10.4 5



IDT71589SA CMOS CacheRAM
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE

|¢—— tcYC —»

e tcH
toL
CLK ——\_//—\__//_\_ /_\_//_\_
tsp— tHD ‘
ADS \
1SA e
> tHA
ADDRESS ' %
1SD e
)
WE
=®
DATAIN VALID
N—
'O_E- }
torz() —Xﬂ——' toLz
HIGH-Z V
DATAQUT * l\

2947 drw 07

NOTES:
1. OE must be taken inactive at least as long as toHz + tsa before the second rising clock edge of write cycle.
2. CStiming is the same as any synchronous signal when used to block writes or to stop the burst count sequence.
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IDT71589SA CMOS CacheRAM
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF BURST WRITE CYCLE

CLK

ADS"

ADDRESS

CS(4)

DATAIN

DATAouT

NOTES:

tcye —»
%tCL >

[/

S W A

Is

tSD -——> tHD
tsA =
> tHA
1SD [
+1tHD
ANA NIA NLA
I\VAUDA(Z)/I (VALID a) ,‘ VALIDC ‘, j‘ VALID D ,‘
tonz(" J toLz
HIGH-2

1. OE must be taken inactive at least as long as toHz + tsa before the second rising clock edge of write cycle.

2. A-Data to be written to original input address. B-Data to be written to original input address except Ao is now Ao. C-Data to be written to ongunal
input address except A1 is now A1. D-Data to be written to original input address except Ao and A1 are now Ao and A1.

3. If ADS goes low during a burst cycle, a new address will be loaded, and another burst cycle will be started.

4. 1fCSis taken inactive during a burst write cycle the burst counter will discontinue counting until the CS input again goes active. The timing of the TS input
for this control of the burst counter must satisfy setup and hold parameters tsp and tHp. CS timing is the same as any synchronous signal when used to

block writes or to stop the burst count sequence.

mt

2947 drw 08
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IDT71589SA CMOS CacheRAM

32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE . . COMMERCIAL TEMPERATURE RANGE
TRUTH TABLE ‘
CLK Previous ADS ADS Address WE CS. OE [l{e] .- Function
T H L Valid Input X X — . Preset Address Counter
T - X H —_ —_ — — —_ Ignore External Address Pins. .
T L X — — — — — Ignore External Address Pins
) X H —_ — L . — Sequence Address Counter
T L R ¢ . —_ L —_ — Sequence Address Counter
T X H —_ — H _ — Suspend Address Sequencing
T L X — — H — — Suspend Address Sequencing
— — — — — — H High-Z Outputs Disabled
— — - — H —_ L DATAouT | - Read
T X H — L L H DATAIN Write
T L X - L L H DATAIN Write
— — — — L L L — Not Allowed
NOTE: - : 29471bl 12
H = HIGH .
L =LOowW
X =Don't Care
= = Unrelated
High-Z = High Impedance
ORDERING INFORMATION
DT - 71589 SA XX Y X
Device Power - Speed . Package Process/
Type Temperature
‘ i " Range

Blank  Commercial (0°C to +70°C)

} Y - Plastic J-Bend Small Outline IC (S032-2)
gg 8ommercja= 8n:y
. ommercial Only indi
35 Commercial Only Speed indicator

2947 drw 09




BiCMOS CacheRAM™

PRELIM Y
% 32K x 9-BIT (288K—B|T) |DT71I;15A833
Gt BURST COUNTER & |
Integrated Device Technology, Inc. SELF'TIMED WRITE
FEATURES: DESCRIPTION:

32K x 9 architecture
Self-timed write cycle

Clock to data times: 10.5, 12, 14ns
Small address set-up: 1ns

Chip select for depth expansion
I/O pins TTL-compatible

e ¢ e o o e o o o

Internal burst read and write address counter

Complies with all timing and signals of 80486

Internal write registers (address, data, and controi)

processors up to 50MHz and P5 processors up to 67MHz
+ Packaged in plastic 300 mil 32-pin SOJ

(IDT71589SA)

CMOS version available for 40MHz systems and below

The IDT71B589is a very high-speed 32K x 9-bit static RAM
with full on-chip hardware support of the 80486 and P5 CPU
interfaces. This part is designed to facilitate the implementa-
tion of the highest-performance secondary caches for the 486
and PS5 architectures while using available cache-tag RAMs
and PALs, and consuming the minimum possibleboard space.

The IDT71B589 CacheRAM contains a full set of write data
and address registers. Internal logic allows the processor 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
fourlocations using the 486's and P5'sburstrefill sequence on
appropriate rising edges of the system clock.

Fabricated using IDT's BiCMOS high-performance sub-
micron technology, this device operates at a very low power
consumption and offers a maximum clock to data access time
as fast as 10.5ns, while providing an address setup of only
0.5ns.

The IDT71B589 CacheRAMs are packaged in a 32-pin
small-outline J-bend (SOJ) package, which allows for a 128KB
and 256KB (plus parity) secondary caches to be built in only
1.20 and 2.45 square inches, respectively. i

FUNCTIONAL BLOCK DIAGRAM

A4
ADDRESS
REGISTER * | 20491287
. MEMORY
— . ARRA
, BURST
Ao CONTROL
L] L ] L ]
INPUT
9 DATA 9
1/O1-1/09 - > DATA i
’ REGISTER | BUFFERS
WE —1
& —— ey
cs TIMING
CLK CONTROL
" )
//g \‘ 2951 drw 01

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

Intel and i486 are trademarks of Intel Corp.
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IDT71B589S BiCMOS CacheRAM

32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

COUNT SEQUENCE™ (Ao, A1 ONLY)

ADS D_—UTZE veo Start +1 +2 +3
CLK ]2 31[7 A13 0 ! 2 3
A4 []s 30[1 TS 1 0 3 2
As[)4 20|71 WE
2 3 0 1
As []5 28[] A4
A7[s 27[3 Ao 3 2 1 0
As [}7 2617 A1 NOTE: 2951 tol 12
Ag[]8 S032-2 25[] A2 1. The counter wraps around to its starting value and repeats the same
Ato[]e 24 OE sequence after the last count.
A11[]10 23[30 A3
A2 22|77 |/O9
10112 211 GND
11020113 20[7 /08 (1)
= I o oo ABSOLUTE MAXIMUM RATINGS
1104 C}15 181 /08 Symbol Rating Value Unit
GND Lite 171 V0s 25t onwez VTERM | Terminal Voltage with Respect | -0.5t0 +7.0@ Vv
to GND
SOJ T. Operating T -0 70 °C
TOP VIEW A perating Temperature to +
Teias | Temperature Under Bias —65t0+135 | °C
Ts1G | Storage Temperature —-651t0 +150 | °C
PIN NAMES PT Power Dissipation Plastic 1.5 W
Ac-A14 Address Inputs lout DC Qutput Current 50 mA
1/01-1/09 Data Input/Output NOTES: 2051 15103
Cs Chip Select’/Count Enable 1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
— - INGS may cause permanent damage to the device. This is a stress rating
WE Write Enable only and functional operation of the device at these or any other conditions
OE Output Enable above those indicated in the operational sections of this specification is not
i implied. Exposure to absolute maximum rating conditions for extended
ADS Address Status periods may affect reliabilty. o
CLK System Clock 2. VN should not exceed Vec+0.5V. All pins should not exceed 7.0V.
GND Ground
vee Power
#s1vl®" RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
Grade Ambient Temperature GND Vce
SPEED SELECTION : d
Commercial 0°C to +70°C oV |5.0V+5%
80486 Speed Suggested IDT71B589
2951 tbt 04
25MHz IDT715895A35("
33MHz IDT715895A25!"
40MHz IDT715895A20(" RECOMMENDED DC
50MHz IDT71B589514%® OPERATING CONDITIONS
50MHz IDT71B589512( Symbol Parameter Min. | Typ. | Max. | Unit
67MHz IDT71B5895101 Vce Supply Voltage 475 | 50| 525 \
GND Supply Voltage 0 0 0.0 \
NOTES: 2951 tbl 02 -
1. Separate data sheet available for CMOS version. VIH Input High Voltage 22 | — [Vecto§ V
2. Either part may be used, depending on system loads. 1
3. Intended for the P5 or future faster versions of the 80486. viL Input Low Voltage |-05™) — | 08 | V
NOTE: 2951 tbl 05

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




IDT71B589S BiCMOS CacheRAM

32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

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= 5.25V, VIN = 0V to Vce — 1 pHA
|ILo} Output Leakage Current CS = Vi, VouT = 0V to Vcc, Vec = Max. — 1 pA
VoL Output Low Voltage (/O1-1/0g) | loL = 8mA, Vcc = Min. —_ 0.4 \

VOH Output High Voltage loH = —4mA, Vcc = Min. 2.4 — \
' 2951 tbl 06
DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE(" (vce = 5.0V + 5%)
71B589S10 | 71B589S12 | 71B589S14
Symbol Parameter Test Condition Com’t] Mil. {Com’l] Mil. |Com’l] Mil. | Unit
lcc1 | Operating Power CS = ViL, Outputs Open 140 | — 140 | — 140 | — | mA
Supply Current vee = Max., f = 0@ ‘
lcc2 | Dynamic Operating CS = ViL, Outputs Open 176 | — 170 | — | 165| — | mA
: Current Vee = Max., f = fuax®@
NOTES: 2951161 07
1. All values are maximum guaranteed values.
2. At f = fmax, address inputs are cycling at the maximum frequency of read cycles of 1/trc. f = 0 means no address input I|nes change.
AC TEST CONDITIONS CAPACITANCE
Input Pulse Levels GND to 3.0V - (TA=+25°C, f = 1.0 MHz, SOJ package only)
Input Rise/Fall Times 3ns Symbol Parameter'” Condition | Max. | Unit
Input Timing Reference Levels 1.5V CIN Input Capacitance VIN = 3dV 45 | pF
Output Reference Levels 1.5V cvo Input/Output VouT = 3dV 6 pF
AC Test Load See Figures 1,2, 3 Capacitance
20511108 NOTE: 2951 1ol 09
1. This parameter is determined by device characterization but is not produc-
tion tested.
DATAouT
Zo = 50Q 7]
4
1.5V 1 3
2951 drw 03 3
Figure 1. Output Load ) ATAA
(Typical, ns) =
+5V 2]
480Q 7]
1 —
" DATAouT n
2550 S0pF*

2951 drw 04

Figure 2. Output Load

(for toHz, tchz, toLz and tcL2)

*including scope and jig

20 40 60 80 100 120140 160 180 200
CAPACITANCE (pF)

2951 drw 05

Figure 3. Lumped Capacitive Load, Typical Derating

10.5



IDT71B589S BiCMOS CacheRAM
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

FUNCTIONAL DESCRIPTION

The IDT71B583 is a very fast 32K x 9 BiCMOS static
CacheRAM with internal edge-triggered registers dedicated
to the support of the 486 and P5 CPUs. These registers
support the fastest systems and allow a 128KB or 256KB
cache to be designed to consume the smallest number of
chips, the lowest power and board space, and allow the
designer to avoid the use of expensive high-speed cache-tag
RAMs and PALs.

The internal registers are designed to support two high
speed functions: Burstread cycles, and alate-abort self-timed
write cycle.

Burst read cycles are accomplished through the assertion
of the ADS signal with a valid address input during the rising
edge ofthe clockinput. This address willbe used to access the
data in the CacheRAM during the next clock cycle, and data
will be output during the following three cycles in accordance
with the 486's and P5's burst refill sequence (i.e., during the
next cycle the address’ LSBis inverted, then the second LSB
is inverted as the LSB is restored to its original value, etc.).
Since the CacheRAM contains this counter internally, the
critical clock-to-data time of even the fastest CPU speeds can
be met by using a slower RAM speed grade without resorting
to chip-intensive interleaving schemes. Should the ADS sig-
nal be sampled as valid after having been sampled as invalid,
any bursting in process will be reinitialized to the new address,
and a new burst cycle will be started. The burst counterwraps
around at the end of the sequence and continues to count until
stopped by the ADS or CS inputs. A fast copy-back scheme
can harness this capability by reading, then writing the four
burst addresses within a single burst cycle.

The self-timed write cycle significantly eases the timing. of
the address and data inputs during a write cycle, and allows
the write/don’t write decision to be postponed until the very
end of the second cycle of a write cycle. During a write cycle,
the address will be strobed into the address register during the
firstrising edge of the clock after the ADS input becomes valid.
Data is sampled into the data input register during the next
cycle's rising edge, as is the write enable input. If a write has
been enabled the data will be written from the address and
input data registers into the CacheRAM during the high phase
of the clock of that cycle.

Achipselectpinis pravided to give control over interruption
of write cycles and burst read cycles. When the CS input is
used to interrupt a burst cycle, it operates as a synchronous
input to the burst counter. ALOW level mustbe present on the
chip select input and must satisfy data set-up and hold times
inorder for the counter to progress toits next state. To stop the
counter at its current state, the chip selectinput must be taken
HIGH, and must stay HIGH long enough to satisfy the
CacheRAM's data set-up and hold times. The CS pin also is
used as an auxiliary to the WE input. Writes can only be
accomplished if both CS and WE are simultaneously sampled
active.

The tight setup times available in the 10.5ns versions
(0.5ns for addresses, 2ns for all others) facilitate the
implementtion of no wait-state caches in P5 67MHz systems.
These cache systems also benefit from IDT's sub-4ns FCT-T
Logic.

The SOJ package allows for very effective space utilization
and minimization of capacitance and inductance.

AC ELECTRICAL CHARACTERISTICS (vVce = 5.0V + 5%, 0°C to 70°C)

71B589S10 71B589S512 71B589S14
Symbol Parameter Min. Max. | Min. | Max. | Min. Max. | Unit
tcyc Clock Cycle Time 15 — 20 — 20 — ns
tcH Clock Pulse HIGH( 55 — 7 — 8 — ns
toL Clock Pulse LOW( 55 — 7 — 8 — ns
1SD Set-up Time (ADS, WE, CS, Input Data) 2 — 3 — 3 — ns
tHD Hold Time (ADS, WE, CS, Input Data) 1 — 1 — 1 — ns
1sA Address Set-up Time 0.5 — 1 — 1 — ns
tHA Address Hold Time 3 — 3 — 3 — ns
tcD Clock to Data Valid — 10.5 — 12 — 14 ns
toc Data Valid After Clock 3 — 3 — 3 —_ ns
tOE Output Enable to Output Valid — 5 — 6 — 7 ns
toLz Output Enable to Output in Low-2{&? 0 — 0 — 0 — ns
toHZ Output Disable to Output in High-Z('2) — 5 — 6 — 7 ns
NOTES: 2951 tbl 10

1. This parameter is measured as a HIGH time above 2.2V and a LOW time below 0.8V.

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

3. This parameter is guaranteed by device characterization with the AC load (Figure 2}, but is not production tested.




IDT71B589S BICMOS CacheRAM

32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE
TIMING WAVEFORM OF READ CYCLE
tcyc —»y
tcH
tCcL
CLK /—_\__j \ /V \ / \

tsD —» tHD

NOTE 1

>
O
[72]

tsa [«
b tHA

ADDRESS

— tCD
OE 105::1
toLz . toHZ
DATA A2

;

:

:
AR

;'Lt

2951 drw 05

NOTES:

1. |f ADS goes LOW during a burst cycle, a new address will be loaded and another burst cycle will be started.

2. A-Datafrom address, counter is notincremented to the next addresses. |f CS is taken inactive during a burstread cycle, the burst counter will discontinue
counting until CS input again goes active. The timing of the TS input for this control of the burst counter must satisfy setup and hold parameters tsp and
tHp. The output remains unchanged as long as the TS is inactive to advance the counter and as long as the OE remains active.
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IDT71B589S BiCMOS CacheRAM )
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF BURST READ CYCLE

tcye
tcH
e U e e e e
tSD —| tHD
ADS J - NOTE 1 \
A

tsA &
> tHA
ADDRESS
tsof« .
tHD
WE \ DA S

tco
. . . t0oE :1
‘ toLz 1 tDC
DATA I{XXEk A B

NOTES:

1. 1f ADS goes LOW during a burst cycle, a new address will be loaded and another burst cycle will be started.

2. If CSis taken inactive during a burst read cycle, the burst counter will discontinue counting until CS input again goes active. The timing of the TS input
for this control of the burst counter must satisfy setup and hold parameters tsb and tHD.

3. A-Data to be written to the original input address. B-Data to be written to the original input address, except Ao is now Ac. C-Data to be written to the
original input address, except A1 is now A1. D-Data to be written to the original input address, except Ao and A1 are now Ao and At

<

S~

2951 drw 07




IDT71B589S BiCMOS CacheRAM - .
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE

tsD—] tHD
ADS \
tsA e
> tHA
ADDRESS %
tsD k
+tHD
WE
ﬁ (2)
DATAIN A VALID )
tonz(" i—» towz
HIGH-Z P
DATAouT I\

2951 drw 08

NOTES: ) .
1. OF must be taken inactive at least as long as toHz + tsa before the second rising clock edge of write cycle.
2. CStiming is the same as any synchronous signal when used to block writes or to stop the burst count sequence.
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IDT71B589S BiCMOS CacheRAM
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF BURST WRITE CYCLE

tcyc —»
tCH

) tsp — tHD

ADS® \
tsA
hr‘ tHA
ADDRESS
WE <
s “) <
DATAIN VALID B VALID C VALID D

o]
mi
N ‘

ik

tonzt" toL
HIGH-Z

DATAouT

2951 drw 09

NOTES:

1. OE must be taken inactive at least as long as toHz + tsa before the second rising clock edge of write cycle.

2. A-Data to be written to original input address. B-Data to be written to original input address, except Ao is now Ao. C-Data to be written to original

input address, except A1 is now A1. D-Data to be written to original input address, except Ao and A1 are now Ao and At

3. If ADS goes LOW during a burst cycle, a new address will be loaded, and another burst cycle will be started.

4. 1fTSis taken inactive during a burst write cycle the burst counter will discontinue counting until the CS input again goes active. The timing of the TS input
for this control of the burst counter must satisfy setup and hold parameters tsand tH. CStiming is the same as any synchronous signal when used to block
writes or to stop the burst count sequence.

10.5 8



IDT71B589S BiCMOS CacheRAM

32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE
TRUTH TABLE
CLK Previous ADS ADS Address WE CS OE 110 Function

T H L Valid Input X X — — Preset Address Counter

T X H — — — — — Ignore External Address Pins

) L X — — — — — Ignore External Address Pins

T X H — — L — — Sequence Address Counter

T L X — — L — —_ Sequence Address Counter

T X H — — H — — Suspend Address Sequencing

) L X — — H — — Suspend Address Sequencing

— — — — — — H High-Z Outputs Disabled

— — —_ = H — L DATAouT | Read

T X H —_ L L H DATAIN Write

T L X — L L H DATAIN Wirite

— — — — L L L — Not Allowed
NOTE: 2047 o112
H = HIGH
L = LOW
X = Don't Care
- = Unrelated
High-Z = High Impedance
ORDERING INFORMATION
DT 71B589 S XXX Y X
Device Power Speed Package Process/
Type Temperature
Range

Blank  Commercial (0°C to +70°C)

= Y Plastic Small Outline IC, J-Bend (SO32-2)
| 10 Commercial Only

12 Commercial Only indi
I 14 Commercial Only Speed indicator

2951 drw 10
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Integrated Device Technology, Inc.

BiCameral™ CacheRAM™
288K (16K x 9 x 2)
FOR RISC CACHES

PRELIMINARY
IDT71B229S

FEATURES:

+  Supports the R3000, R3500 and R3001 to 40MHz
» BiCameral organization:

—Split instruction/data cache support

—No bank-switching timing contention

Single address bus

Single data bus

Separate write enable and output enable for each bank
Standard read and write control interface

Internal address latches

32-pin 300 mil SOJ package

o o o o o o

DESCRIPTION:

The IDT71B229 is a BiCameral CacheRAM specifically
designed to support the splitinstructionand data caches of the
IDT 79R3000 microprocessor. A complete 128KByte cache
for the R3000 or the R3500 can be built with only six to seven
IDT71B228s (depending on the main memory size supported
by the system), while an R3001 cache can be built with five to
six parts. CPU clock frequencies up to 40MHz are supported.
The small 300 mil package allows a 128KByte cache to fitin
a circuit board area of approximately two square inches.

Internal address latches eliminate the need for external
latches. The BiCameral (two bank) organization reduces the
number of devices required ta support the R3000's split-cache
architecture and eliminates contention problems encountered
when one RAM bank is being enabled while the other is being
disabled. All timing parameters have been optimized to
support the complete range of R3000 clock speeds, simplifying
R3000 cache design.

Made with BiCMOS, IDT's advanced high-speed pro-
cess, the IDT71B229 provides dense caches in low board
space while consuming minimum power.

FUNCTIONAL BLOCK DIAGRAM

Ao- At3

DCLK-¢
y
LE Latch LE Latch
Address - Address
(Instruction) (Data)

__ 16Kx9 16K x9 _

WE | WE  Amay Array WE — DWE
Dour DN DN Dout
m___i‘] V_—Doe
I/Co - /s 2996 dw 01
BiCameral and CacheRAM are trademarks and the IDT logo is a reg d Device Techi Inc.

COMMERCIAL TEMPERATURE RANGE

SEPTEMBER 1992

€1932 Integrated Device Technology, Inc.

10.6
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IDT71B229S

BICMOS STATIC RAM 288K (16K x 9 x 2) BiCameral™ CacheRAM™

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATIONS

As O 1 320 A«
As O 2 31 A3
DOE [ 3 30[J TOE
DWE O 4 290 WE"
A7 O s 28 [1 1/04
wos O 6 27 [ 10s
/06 oz - 26 [ 1102
‘ “ Vec.[ 8+ 80322 25[1 GND
GND Ij 9 24 Vce
o7 O 10 23 g o1
~os . [O 11 22t| 1/00
Coas Oz 211 A2
’ As [ 13 2000 At
Ao [ 14 197 Ao
A O 15 180 A3
A2 [ 16 17 1 DCLK
roSow
TRUTH TABLE 1
TOE WE DOE DWE 1/0(0:8) Function
H H L H DATA OUT Read D Bank data
H H H L DATA IN, HIGH-Z Write data to D Bank
L H H H DATA OUT Read | Bank data
H L H H DATA IN, HIGH-Z Write data to | Bank
H H - H ‘H High-Z No Activity
L L X - X High-Z Not Allowed
L X L X High-Z Not Allowed
L X X L High-Z Not Allowed
X L L X High-Z .. Not Allowed
X L X L - High-Z " Not Allowed
X X L L High-Z Not Allowed
i 2996 tbl 01
TRUTH TABLE 2(" |
DCLK | Address Latch D Address Latch
L Transparent Latched
H Latched Transparent
NOTE: 2996 tb1 02
1. L=Low, H = High, X = Don't Care and High-Z = High Impedance
10.6 2



IDT71B229S

BiCMOS STATIC RAM 288K (16K x 9 x 2) BiCameral™ CachoRAM™ COMMERCIAL TEMPERATURE RANGE

PIN DESCRIPTION

Name Description

DCLK DCLK, when high, allows the address inputs to flow through the D bank's address latch. Conversely, the address in
the | bank's latch is held during a high input on DCLK. Taking DCLK low freezes data in the D bank's address latch
and allows addresses to flow through the | bank's address latch.

TOE | Output Enable enables the data outputs from the | bank onto the data input/output pins. 1OE must not be asserted
simultanteously with the DOE, DWE or IWE pins.

DOE This is an input which enables the data outputs from the D bank onto the data input/output pins. DOE must not be
asserted simultanteously with the TOE, IWE or DWE pins.

WE | Write Enable, when low, gates data from the input/output pins into the RAM at the | bank address indicated by the
output of the | bank address latch. Neither DOE nor IOE should be enabled during a write operation.

DWE D Write Enable is an input which is taken low to gate data from the input/output pins onto the RAM at the address
being output from the D bank address latch. Neither DOE or TOE should be asserted during a write operation.

Addr(0:13) The fourteen address inputs are used to access any of the 16,384 locations in either the D or | bank. When an
address latch is in the transparent state, these pins are routed directly to that latch's RAM bank. Taking the fatch into
its latched state causes that RAM bank to ignore subsequent changes on the address input pins.

1/00:8 The input/output bus comprises nine signals whose functions are determined by the state of the IOE, IWE, DOE and
DWE pins. During Output Enables, data is output upon these pins from the selected RAM bank from an address
pointed to by the outputs of that bank's address latch. When either Write Enable is asserted, data can be written fromy
these pins into the selected bank's RAM at the address being output by that bank's address latch. When I1OE, WE,
DOE and DWE are all inactive, the input/output pins are floated in a high-impedance state. -

2996 tbl 03
1

CAPACITANCE (TA - +25°C, f = 1.0MHz) ABSOLUTE MAXIMUM RATINGS'"

Symbol Parameter(1? Conditions | Max.| Unit Symbol Rating Commercial | Unit

2! .
CIN Input Capacitance VIN = 3dV 6 pF vTERM®) Tgrmmal Voltage -0.5t0+7.0 \%
- with Respect

Cout Output Capacitance VouT = 3dV 7 pF to GND
NOTE: ) i . 2e6wios | Tp Operating 0to +70 °C
1. This parameter is determined by device characterization, but is not Temperature

production tested.

2. Capacitance is measured between OV and 3V during switching. TBIAS Temperature -55t0 +125 °C
Under Bias
TsTG Storage -55t0 +125 °C
RECOMMENDED DC OPERATING Temperature
CONDITIONS PT Power Dissipation 1.0 w
Symbol in. | Typ. .| Unit
ymbo Parameter Min yp. Max ni TouT DC Output 50 A
Vce Supply Voltage 4.75 5.0 5.25 A\ Current
GND Supply Voltage 0 0 0 \ NOTE: 2996 tbl 06
N 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
ViH Input High Voltage 22 — |Vcc+05] V RATINGS may cause permanent damage to the device. This is a stress
.o sl _ rating only and functional operation of the device at these or any other
V!L Input Low \(oltageﬁ 0.5 08 Y conditions above those indicated in the operational sections of this
NOTES: _ 299610105 specification is not implied. Exposure to absolute maximum rating
1. Vi (min.) = -1.5V for pulse width less than 10ns, once per cycle. conditions for extended periods may affect reliability.

2. VIN must not exceed Vcc+0.5V.

10.6 3



IDT71B229S

BiCMOS STATIC RAM 288K (16K x 9 x 2) BiCameral™ CacheRAM™

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS("" 2
(Vee = 5.0V £ 5%)

71B229S12 | 71B229S16| 71B229S22) 71B229S28
Symbol Parameter Com’l. Com’L Com’l. Com’l Unit
lcct Operating Power Supply Current 145 145 145 145 mA
Outputs Open, Voc = Max.,f=0 .
lcc2 Dynamic Operating Current | WE < ViL 250 230 200 190 mA
Outputs Open, Vcc = Max., .
f=fuax WE=Vn 200 190 180 170 mA
NOTES: 2996 tbl 07
1. All values are maximum guaranteed values.
2. fmax«1/tcyc, all Address input pins are cycling at fuax. For Reads and Writes both ports are cycling at fuax.
f = 0 means no Address inputs change.
DC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (vcc = 5.0V + 5%)
IDT71B229S
Symbol Parameter Test Condition Min. Max. Unit
[1u) Input Leakage Current Vee = Max., VIN = GND to Vcc — 5 pA
o] Output Leakage Current Vce = Max., VouT = GND to Ve — 5 pA
VoL Output Low Voltage loL = 8mA, Vce = Min. —_ 0.4 \
VoH Output High Voltage IoH = -4mA, Vcce = Min. 2.4 —_ v
2996 tbl 08
ACCESS TIME AND
CLOCK FREQUENCY EQUIVALENTS
R3000/1 Clock Frequency 71B229 Access Time
40 MHz 12ns
33 MHz 16 ns
25 MHz 22 ns
20 MHz 28 ns
2996 tbl 09
RECOMMENDED OPERATING AC TEST CONDITIONS
TEMPERATURE AND SUPPLY VOLTAGE Input Pulse Levels GND to 3.0V
Grade Ambient Temperature| GND Vee Input Rise/Fall Times 5ns
Commercial 0°Cto +70°C ov- 5V +5% Input Timing Reference Levels 1.5V
209610110 Output Reference Levels 1.5V
AC Test Load See Figures 1,2 and 3

2996 tbl 11
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IDT71B229S

BiCMOS STATIC RAM 288K (16K x 9 x 2) BiCameral™ CacheRAM™

COMMERCIAL TEMPERATURE RANGE

+1.5 Volts
Slope = 0.5ns/30pF
5002 4 - pe P
DATAouT _E ) Z0=50Q
I L T
= = ATAA
h (Typical, ns) , _|
2996 drw 03
Figure 1. AC Test Load 1 +
IR IS N NN SN NN SN N R
— T T T T 1
20 40 60 80 100 120 140 180 180 200
CAPACITANCE (pF)
5v 2096 drw 05
480Q Figure 3. Lumped Capacitive Load, Typical Derating Curve
DATAout
255Q 5pF*
2996 drw 04
*Includes scope and Jig.
Figure 2. AC Test Load (for toLz & toHz)
79R3000 718229 229 | 220 | 229( 220|229 |229
/ 14
AdrLo (15:2) Addr(13:0)
/ _
IRd* IOE
wr* WE
DRd* DOE
bwr DWE
DClk DCLK
1/0(8:0)
8 y8 ¥9 ¥9 yo 9
Data and Tag & 6 &F 6 &V &
Buses // 60

NOTE:

2996 drw 06

1. Loading of the IRd, IWr, DRd and DWr signals should be split evenly between the pair of R3000 pins dedicated to each of these functions.

Figure 2. Example of Cache Memory System Block Diagram

10.6



IDT71B229S

BiCMOS STATIC RAM 288K (16K x 9 x 2) BiCameral™ CacheRAM™

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V +5%)

71B229S12| 71B229S16 | 71B229S22 | 71B229S28
Symbol Parameter Min. I Max.| Min. TMax. Min. | Max.| Min. ﬁllax. Unit
Read Cycle
tcve Read Cycle Time!" 25 | — | 3 | —}| 40| —} 50| — | ns
tsu Address Setup Time 4 — 4 — 5 —_ 5 —_ ns
tH Address Hold Time — 3 — 4 — 6 — ns
tAA Address Access Time — 12 — 16 — 22 — 28 ns
j(e]3 Output Enable Time — 5 — 7 — 10 — 13 ns
toz® | Output Enable to Output in Low-Z 2 — 2 — 2 — 2 — | ns
torz® | Output Disable to Output in High-Z 2 5 2 6 2 8 2 10 | ns
NOTES: 2996 tbl 12

1. One cycle includes both a D bank read or write and an | bank read or write.
2. This parameter is guaranteed with the AC test load (Figure 2) due to device characterization, but is not production tested.

TIMING WAVEFORM OF READ CYCLES(!)

Address >< D Address >< | Address
|¢—— tSU tH | t—— tSU

DCLK

IOE

/o

NOTES:

tcyc

|
i D Address
tH

AN

tAA tAA
\| /
N | A
|att— {OF =] tOE —i
torz? torz®@ , torz®
- - >~ torz®
DATAour VALID DATAour VALID

1. DWE and IWE must be high during read cycles.

2. The transition is measured +200mV from steady state.

AN

2996 drw 07
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IDT71B229S

BiCMOS STATIC RAM 288K (16K x 9 x 2) BiCameral™ CacheRAM™

. COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V +5%)

71B229S12 | 71B229S16 | 71B229S22 | 71B229S28
Symbol Parameter Min. l Max.| Min. [ Max.| Min. | Max.| Min. Wax. Unit
Write Cycle i
tcye Write Cycle Time(" 25| — [.30 | — | 40 — | 50 — ns
tsu Address Setup Time 4 — 4 — 5 — 5 —_ ns
tH Address Hold Time 3 — 3 - 4 — 6 — ns
taw Address to End of Write 10 —_ 13 —_ 16 — 20 — ns
tAs Address to Start of Write 0 — 0 — 0 —_ 0 —_— ns
twR Write Recovery Time 051 — | 05| — | -05]|] — [ -05| — ns
twp Write Pulse Width _ 10 - 13 - 16 — 20 — ns
tow Data to Write Time Overlap 5 - —_ 7 — — ns
toH Data Hold from Write Time 2 — e 2 — e ns
NOTES: 29961l 13
1. One cycle includes both a D bank read or write and an | bank read or write.
TIMING WAVEFORM OF WRITE cYCLES("2)
- tcye |
Address > D Address >< | Address D Address
|t—— tsSU et {SU ] tH
DCLK yd
- taw . twh
fat— tAS —=
| tAS —
< taw >l tWR >
DWE N\, ) 4
-— twp - twp
WE \ ; —
tDW = IDH |wt— [t— 1DW =] {DH |
7o DATAn VALID DATAw VALID
NOTES: 2996 drw 08
1. DOE and IOE are high during write cycles.
2. DWE must be high or DCLK must be low during all address transitions. Likewise, IWE or DCLK must be high during all address transitions.
10.6 7



IDT71B229S

BICMOS STATIC RAM 288K (16K x 9 x 2) BiCameral™ CacheRAM™

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF MIXED READ AND WRITE CYCLES(1: 2, 3)

D Address

AN

N

2996 drw 09

- tcye -
Address D( D Address >( | Address ><
le— tsu tH «— tSU —p] tH fa—
DOLK e
‘ - tAA >
taw twR -
5we | Y/
la— tAS twp tOE —mmr
3 f
[t tDW =pomfet— 1DH torz®@ ‘ tohz
© By o QR o —
NOTE:

1. DOE and TOE are high during write cycles.

2. DWE must be high or DCLK must be low during ali address transitions. Likewise, IWE or DCLK must be high during all address transitions.

3. DWE and IWE must be high during read cycles.

4. The transition is measured £200mV from steady state.

ORDERING INFORMATION
DT 718229 S XX X
Device Power Speed  Package
Type

300-mil

SOJ (8032-2)

Access Time in nanoseconds

2996 drw 10
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ALABAMA

0T

555 Sparkman Dr.,
Ste.1200-D
Huntsville, AL 35816
(205) 721-0211

ALASKA

Thorson Co. Northwest
Bellevue, WA
(206) 455-9180

ARIZONA

Western High Tech Mktg.
Scottsdale, Az
(602) 860-2702

ARKANSAS

0T

(S. Central Regional
Office)

14285 Midway Rd., Ste.
100

Dallas, TX 75244
(214) 490-6167

CALIFORNIA

DT

(Corporate Headquarters)
2975 Stender Way

P.O. Box 58015

Santa Clara, CA 95052
(408) 727-6116

DT

(Western Headquarters)
2975 Stender Way
Santa Clara, CA 95052
(408) 492-8350

IDT

(SW Regional Office)
6 Jenner Dr., Ste. 100
Irvine, CA 92718
(714) 727-4438

DT

(SW Regional Office)
16130 Ventura Bivd.,,
Ste. 370

Encino, CA 91436
(818) 981-4438

Quest-Rep
San Diego, CA
(619) 622-5040

CANADA
(EASTERN)
CMT Renmark, Inc.

Kanata, ONT
(613) 591-9555

CMT Renmark, Inc.
Mississauga, ONT
(416) 612-0900

CMT Renmark, Inc.
Pointe Claire, Quebec
(514) 694-6088

DOMESTIC SALES REPRESENTATIVES

CANADA
(WESTERN)

Thorson Co. Northwest
Bellevue, WA
(206) 455-9180

COLORADO

T

(NW Regional Office)
1616 17th St, Ste. 370
Denver, CO 80202
(303) 628-5494

Thorson Rocky Mountain
Englewood, CO
(303) 773-6300

CONNECTICUT

SJ Associates
Rockville Centre, NY
(516) 536-4242

DELAWARE

0T

(NE Regional Office)
Horn Point Harbor
105 Eastern Ave., Ste.
201

Annapolis, MD 21403
(301) 858-5423

S-J Mid Atlantic, Inc.
Mt. Laurel, NJ 08054
(609) 866-1234

FLORIDA

DT

(SE Regional Office)
1413 S. Patrick Dr., Ste.
10

Indian Harbor Beach, FL
32937

(407) 773-3412

DT

(SE Regional Office)
18167 U.S. 19 North
Ste. 455

Clearwater, FL 34624
(813) 532-9988

DT

(SE Regional Office)
1500 N.W. 49th St.,

Ste. 500

Ft. Lauderdale, FL 33309
(305) 776-5431

GEORGIA

0T

(SE Regional Office)
18167 U.S. 19 North
Ste. 455

Clearwater, FL 34624
(813) 532-9988

HAWAII

1oT

(Western Headquarters)
2975 Stender Way
Santa Clara, CA 95052
(408) 492-8350

IDAHO
(NORTHERN)

Anderson Associates
Bountiful, UT
(801) 292-8991

IDAHO
(SOUTHERN)

Thorson Rocky Mountain
Salt Lake City, UT
(801) 942-1683

ILLINOIS

DT

(Central Headquarters)
1375 E. Woodfield Rd.,
Ste. 380

Schaumburg, IL 60173
(708) 517-1262

Synmark Sales
Park Ridge, IL
(708) 390-9696

INDIANA

Arete Sales
Ft. Wayne, IN
(219) 423-1478

Arete Sales
Greenwood, IN
(317) 882-4407

IOWA

Rep Associates
Cedar Rapids, 1A
(319) 373-0152

KANSAS

Rush & West Associates
Olathe, KS
(913) 764-2700

KENTUCKY

Arete Sales
Ft. Wayne, IN
(219) 423-1478

LOUISIANA

DT

(S. Central Regional
Office)

14285 Midway Ad., Ste.
100

Dallas, TX 75244
(214) 490-6167

MAINE

DT

(Eastern Headquarters)
#2 Westboro Business
Park

200 Friberg Pkwy.,

Ste. 4002

Westboro, MA 01581
(508) 898-9266

MARYLAND

DT
(NE Regional Office)
Horn Point Harbor

105 Eastern Ave., Ste. 201

Annapolis, MD 21403
(301) 858-5423

MASSACHUSETTS

0T

(Eastern Headquarters)
#2 Westboro Business
Park

200 Friberg Pkwy.,

Ste. 4002

Westboro, MA 01581
(508) 898-9266

MICHIGAN
Tritech Sales
Farmington Hills, M|
(313) 442-1200
MINNESOTA
DT

(N. Central Regional Office}

1650 W. 82nd Street
Ste. 1040
Minneapolis, MN 55431
(612) 885-5777

OHMS Technology [nc.
Edina, MN
(612) 932-2920

MISSISSIPPI

DT

(SE Rsgional Office)
1413 S. Patrick Dr.,

Ste. 10

Indian Harbor Beach, FL
32937

(407) 773-3412

MISSOURI

Rush & West Associates
St. Louis, MO
(314) 965-3322

MONTANA

Thorson Rocky Mountain
Englewood, CO
(303) 773-6300

NEBRASKA

10T

(Central Headquarters)
1375 E. Woodfield Ad.,
Ste. 380

Schaumburg, IL 60173
(708) 517-1262

NEVADA
(NORTHERN)

10T

(Western Headquarters)
2975 Stender Way
Santa Clara, CA 95052
(408) 492-8350

NEVADA
(SOUTHERN)

Western High Tech Mktg.
(Clark County, NV}
Scottsdale, AZ

(602) 860-2702

NEW HAMPSHIRE

10T

(Eastern Headquarters)
#2 Westboro Business
Park

200 Friberg Pkwy.,

Ste. 4002

Westboro, MA 01581
(508) 898-9266

NEW JERSEY

DT

(NE Regional Office)
One Greentree Centre,
Ste. 202

Mariton, NJ 08053
(609) 596-8668

SJ Mid-Atlantic, Inc.
Mt. Laurel, NJ
(609) 866-1234

NEW MEXICO

Western High Tech Mktg.
Scoltsdale, Az
(505) 884-2256

NEW YORK

DT

(NE Regional Office)
250Mill St, Ste.107
Rochester, NY 14614
(71€) 777-4040

Quality Components
Buffalo, NY
(716) 837-5430

Quality Components
Manlius, NY
(315) 682-8885

SJ Associates
Rockville Centre, NY
(516) 536-4242



NORTH CAROLINA

Tingen Technical Sales
Raleigh, NC
(919) 870-6670

NORTH DAKOTA

OHMS Technology Inc.
Edina, MN
(612) 932-2920

OHIO

Norm Case Associates
Rocky River, OH
(216) 333-0400

OKLAHOMA

IDT

(S. Central Regional Office)
14285 Midway Rd., Ste.
100

Dallas, TX 75244

(214) 490-6167

OREGON

DT

(NW RegionalOffice)
15455 NW Greenbriar
Pkwy

Ste. 210

Beaverton, OR 97006
(503) 690-8978

PENNSYLVANIA
(WESTERN)
Norm Case Associates

Rocky River, OH
(216) 333-0400

PENNSYLVANIA
(EASTERN)
S-J Mid-Atlantic
Mt. Laurel, NJ 08054
(609) 866-1234

RHODE ISLAND

IDT
(Eastern Headquarters)

SOUTH CAROLINA

DT

(SE Regional Office)

1413 S. Patrick Dr., Ste. 10
Indian Harbor Beach, FL
32937

(407) 773-3412

SOUTH DAKOTA

OHMS Technolegy Inc.
Edina, MN
(612) 932-2920

TENNESSEE

0T

555 Sparkman Dr.,
Ste. 1200-D
Huntsville, AL 35816
(205) 721-0211

TEXAS

T
(S. Central Regional Office)
14285 Midway Ad., Ste.

UTAH
Anderson Associates

Bountiful, UT
(801) 292-8991

Thorson Rocky Mountain
Salt Lake City, UT 84121
(801) 942-1683

VERMONT

0T

(Eastern Headquarters) -
#2 Westboro Business
Park

200 Friberg Pkwy.,

Ste. 4002

Westboro, MA 01581
(508) 898-9266

VIRGINIA

T

(NE Regional Office)

Horn Point Harbor

105 Eastern Ave., Ste. 201
Annapolis, MD 21403

WASHINGTON

Thorson Co. Northwest
Bellevue, WA
(206) 455-9180

WEST VIRGINIA

Norm Case Associates
Rocky River, OH
(216) 333-0400

WISCONSIN
Synmark Sales
Park Ridge, IL
(708) 390-9696

WYOMING

Thorson Rocky Mountain
Englewood, CO
(3083) 773-6300

Integrated Device Technology, Inc.

(Western Headquarters)
2975 Stender Way

i 100 301) 858-5423
iirl;Vestboro Business Dallas, TX 75244 (301)
200 Friberg Pkwy., (214) 490-6167
Ste. 4002
Westboro, MA 01581
(508) 898-9266
IDT TECHNICAL CENTERS

Integrated Device Technology, Inc.

(South Central Regional Office)
14285 Midway Road, Suite 100

Santa Clara, CA 95052
(408) 492-8350

Integrated Device Technology, Inc.
(Southwestern Regional Office)

6 Jenner Drive, Suite 100

Irvine, CA 92718

Dallas, TX 75244
(214) 490-6167

Integrated Device Technology, Inc.
(Eastem Headquarters)

#2 Westboro Business Park

200 Friberg Parkway, Suite 4002

Integrated Device Technology, Ltd.
(European Headquarters/Northern Europe

Regional Office)
21 The Crescent
Leatherhead

Surrey, UK KT228DY
Tel.: 44-0372-363-339/734

(714) 727-4438 Westboro, MA 01581
(508) 898-9266
AUTHORIZED DISTRIBUTORS (U.S. and Canada)
Alliance Future Hall-Mark Hamilton/Avnet Insight Vantage Zentronics
Electronics Electronics Components

Contact your local office.



AFRICA

Monte Vista International
5673 W. Los Positas Bivd.,
Ste. 205

Pleasanton, CA 894588
Tel: 510-463-8693

AUSTRALIA

George Brown Group
Rydalmere, Australia
Tel.: 612-638-1999

George Brown Group
Hilton, Australia
Tel.: 618-352-2222

George Brown Group
Blackburn, Australia
Tel.: 613-878-8111

AUSTRIA

Elbatex AG
Hardstrasse 72
CH-5430 Wettingen
Switzerland

Tel.: 011-41-56275-777

BELGIUM

BeteaS.A.
St.-Stevens-Woluwe,
Belgium

Tel.: 322-725-1080

DENMARK

Exatec A/S
Copenhagen, Denmark
Tel.: 45-31-191022

FINLAND

Comodo Oy
Helsinki, Finland
Tel.: 358-0757-2266

FRANCE

DT

(So. Europe Reg. Office)
15 Rue du Buisson aux
Fraises

91300 Massy, France
Tel.: 33-1-69-30-89-00

Scientec REA
Bordeaux, France
Tel.: 33-56-39-3271

Scientec REA
Chatillon, France
Tel.: 33-149-652750

Scientec REA
Cesson-Sevigne, France
Tel.: 33-99-83-9898

Scientec REA
Rognes, France
Tel.: 33-42-50-1805

INTERNATIONAL SALES REPRESENTATIVES

Scientec REA
Schwerwiller, France
Tel.: 33-88-82-5514

Scientec, REA
Saint-Etienne, France
Tel.: 33-77-79-7970

A2M
Brignoiles, 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

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

Aquitech
Merignac, France
Tel.: 33-56-55-1830

Aquitech
Cedex, France
Tel.: 33-1-4-96-9494

Aquitech
Rennes, France
Tel.: 33-99-78-3132

Aquitech
Lyon, France
Tel.: 33-72-73-2412

GERMANY

T

(Central Europe Reg.
Office)
Gottfried-Von-Cramm-Str. 1
8056 Neufahrn, Germany
Tel.: 49-8165-5024

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
Norderstedt, Germany
Tel.: 49-40/5282041

Jermyn GmbH
Nurnberg, Germany
Tel.. 49-911/425095

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

HONG KONG

T

(Hong Kong Reg. Office}
Am. 1505,

15/F The Centre Mark,
287-299 Queen'’s Road
Central

Hong Kong

Tel.: 852-542-0067

Lestina International Ltd.
Kowloon, Hong Kong
Tel.: 852-735-1736

INDIA

Malthar Corp.
Bryn Mawr, PA
Tel.: 215-527-5020

Sritech Information
Technology, Inc
Javanagar, Bangalore
0812-643608

ISRAEL

Vectronics, Ltd.
Herzlia, Israel
Tel.: 972-52-556070

ITALY

Lasi Electronica
Bologna, italy
Tel.: (3951) 353815

Lasi Electronica
Firenze, ltaly
Tel.: (3955) 582627

Lasi Electronica
Milano, Italy
Tel.: (39) 266-101370

Lasi Electronica
Roma, [taly
Tel.: (19396) 5405301

Lasi Electronica
Torino, Italy
Tel.: (3911) 328588

Microelit SPA & SRL
Milan, Italy
Tel.: 39-2-4817900

Microelit SPA & SRL
Rome, Italy
Tel.: 39-6-8894323

JAPAN

DT

(Japan Headquarters)
U.S. Bidg. 201

1-6-15 Hirakarasho,
Chiyoda-Ku

Tokyo 102, Japan
Tel.: 813-3221-9821

Dia Semicon Systems
Tokyo, Japan
Tel.: 813-3439-2700

Kanematsu Semiconductor
Corp.

Tokyo, Japan

Tel.: 813-3551-7791

Marubun
Tokyo, Japan
Tel.: 813-3639-9805

Tachibana Tectron Co., Ltd.

Tokyo, Japan
Tel.: 813-3793-1171

KOREA

Eastern Electronics
Seoul, Korea
Tel.: 822-553-2997

NETHERLANDS

Auriema
Eindhoven, Netherlands
Tel.: 31-40-816565

NORWAY

Eltron A/S
Oslo, Norway
Tel.: 47-2-500650

SINGAPORE

DT

(Hong Kong Reg. Office)
Rm. 1505,

15/F The Centre Mark,
287-299 Queen's Road
Central

Hong Kong

Tel.: 852-542-0067

SOUTH AMERICA

Intectra Inc.
Mountain View, CA
Tel.: 415-967-8818

SPAIN

Anatronic, S.A.
Madrid, Spain
Tel.: 34-1-542-5566

Anatronic, S.A.
Barcelona, Spain
Tel.: 34-3-258-1906

SWEDEN

Svensk Teleindustri AB
Spanga, Sweden
Tel.: 46-8-761-7300

SWITZERLAND

Elbatex AG
Hardstrasse 72
CH-5430 Wettingen
Switzerland

Tel.: 011-41-56275-777

TAIWAN

Johnson Trading Company
Taipei, Taiwan
Tel.: 886-273-31211

World Peace Industrial Co.,
Ltd.

Taipel, Taiwan

Tel: 886-2788-5200

uTC
Taipel, Taiwan
Tel.: 886-2-7753666

UNITED KINGDOM

10T

(European Headquarters/
No. Europe Reg. Office)
21 The Crescent
Leatherhead

Surrey, UK KT228DY
Tel.: 44-0372-363-339/734

Micro Call, Ltd.
Thame Oxon, UK
Tel.: 44-844-261-939

The Access Group Ltd.
Hertfordshire, UK
Tel.: 0462-480888
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