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CONTENTS OVERVIEW

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

IDT's 1994 Specialized Memories and Modules Data Bookis comprised of new and revised data sheets
for the FIFO, Specialty Memory and Subsystem product groups. Also included is a current packaging
section for the products included in this book. This section will be updated in each subsequentdata book
to reflect packages offered for products included in that book.

The 1994 Specialized Memories and Modules Data Book's Table of Contents contains a listing of the
products contained in that data book only. In the past we have included products that appeared in other
IDT data books. The numbering scheme for the book is as follows: the number in the bottom center of
the page denotes the section number and the sequence of the data sheet within that section, (i.e. 5.5 would
be the fifth data sheet in the fifth section). The number in the lower right hand corner is the page number
of that particular data sheet.

Integrated Device Technology, arecognized leader in high-speed CMOS technology, produces a broad
line of products. This enables us to provide a complete CMOS solution to designers of high-performance
digital systems. Notonly do our product lines include industry standard devices, they also feature products
with faster speed, lower power, and package and/or architectural benefits that allow the designer to
achieve significantly improved system performance.

To find ordering information: Ordering Information for all products in this book appears in Section
1, along with the Package Outline Index, Product Selector Guides, and Cross Reference Guides.
Reference dataon our Technology Capabilities and Quality Commitments is includedin separate sections
(2 and 3, respectively).

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

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

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

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

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




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. Lifesupportdevices or systems are devices or systems which (a) areintended for surgical implant into the body or (b) support
or sustain life and whose failure to perform, when properly used in accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a significant injury to the user.

2. Acritical componentis any componentof alife supportdevice 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 andto supply the best possible product. IDT does notassume any responsibility for use of any circuitry described other than the circuitry
embodied in an IDT product. The Company makes no representations that circuitry described herein is free from patent infringement or other rights of third
parties which may result from its use. No license is granted by implication or otherwise under any patent, patentrights or other rights, of Integrated Device
Technology, Inc.

The IDT logo is a registered trademark, and BUSMUX, Flexi-pak, BICEMOS, CacheRAM, CEMOS, RSTX, Flow-thruEDC, IDT/c, IDT/envY, IDT/sae, IDT/
sim, IDT/ux, MacStation, REALS8, RISC SubSystem, RISController, RISCore, SmartlLogic, SyncFIFO, TargetSystem, Orion, R3041, R3051, and R3081 are
trademarks of Integrated Device Technology, Inc.

All other trademarks are trademarks of their respective companies.
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FIFO MODULES

64 x 5-Bit Parallel FIFO (w/Output Enable) ... e
64 x 5-Bit Parallel FIFO with Flags .................
2048 x 9-Bit ConfigurableParallel/Serial FIFO....
4096 x 9-Bit Configurable Parallel/Serial FIFO...
256 x 16-Bit Parallel-to-Serial FIFO..................
512 x 16-Bit Parallel-to-Serial FIFO......
1024 x 16-Bit Parallel-to-Serial FIFO .........ccccccooevvrvniienenne
2048 x 9-Bit Parallel-to-Serial FIFO......c..cccovviinccinncnn,
4096 x 9-Bit Parallel-to-Serial FIFO......
2048 x 9-Bit Parallel-to-Serial FIFO...
4096 x 9-Bit Parallel-toSerial FIFO ........cccccvvevenreririeene
64 x 8-Bit Parallel SyncFIFO™ (Clocked FIFO) .
256 x 8-Bit Parallel SyncFIFO (Clocked FIFQ)...
512 x 8-Bit Parallel SyncFIFO (Clocked FIFO)...
1024 x 8-Bit Parallel SyncFIFO (Clocked FIFO)....
2048 x 8-Bit Parallel SyncFIFO (Clocked FIFO)....
4096 x 8-Bit Parallel SyncFIFO (Clocked FIFO)....
64 x 9-Bit Parallel SyncFIFO (Clocked FIFO).....
256 x 9-Bit Parallel SyncFIFO (Clocked FIFO)...
512 x 9-Bit Parallel SyncFIFO (Clocked FIFO)...
1024 x 9-Bit Parallel SyncFIFO (Clocked FIFQ)....
2048 x 9-Bit Parallel SyncFIFO (Clocked FIFO)....
4096 x 9-Bit Paralle! SyncFIFO (Clocked FIFO)....
256 x 18-Bit Parallel SyncFIFO (Clocked FIFO)....
512 x 18-Bit Parallel SyncFIFO (Clocked FIFO)....
1024 x 18-Bit Parallel SyncFIFO (Clocked FIFO)..
2048 x 18-Bit Parallel SyncFIFO (Clocked FIFO)......
4096 x 18-Bit Parallel SyncFIFO (Clocked FIFO)..
Dual 256 x 9 SyncFIFO .....ccoviviiiiiiecieen
Dual 512 x 9 SyncFIFO ....
Dual 1024 x 9 SyncFIFO .....
Dual 2048 x 9 SyncFIFO .....
Dual 4096 x 9 SYNCFIFO ..ot e
256 x 18-Bit Parallel Sync BiFIFO™ (Clocked Bidirectiona! FIFQ) ...
512 x 18-Bit Parallel Sync BiFIFO (Clocked Bidirectional FIFO) ...
512 x 18-Bit — 1K x 9-Bit Bus Matching Bidirectional FIFO.......
1024 x 18-Bit — 1K x 9-Bit Bus Matching Bidirectional FIFO..
512 x 18-Bit Parallel Bidirectiona! FIFO ........ccoiviiviiiccertceee et e esee
1024 x 18-Bit Parallel Bidirectional FIFO .........cccoviiirireiiririinr e enrenresenencenes
16,384 x 9-Bit SyncFIFO ....cccceveiiiee

32,768 x 9-Bit SyncFIFO .....
8,192 X 18-Bit SYNCFIFO ...coioiiiiiice et et sn e s e b eraseeee
16,384 X 18-Bit SYNCFIFO .oovviiiiciiiee ettt e eer e ene s
64 x 36-Bit SYncFIFO ......coevvvirreriiereeens
64 x 32 x 2 Dual Bidirectional SyncFIFO ..
512 X 36 X 2 SYNCBIFIFO ..cooviiii ittt e
256 X 36 X 2 SYNCBIFIFO ...ttt
1024 x 36 x 2 SyncBiFIFO..........
512 x 36-Bit Dual-Port SyncFIFO ......
1024 x 36-Bit Dual-Port SYnCFIFO ..o e e
2048 x 36-Bit Dual-Port SYNCFIFO ..ottt sv v sn e are e

Please refer to Subsystems Products listing for FIFO Modules.
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Please refer to Subsystems Products listing for Multi-Port Modules
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128K Byte Secondary Cache Module for the Intel® i486™ ...........ccccovverriniineienine 7.14
128K Byte Secondary Cache Module for the Intel i486......... . 7414
128K Byte Secondary Cache Module for the Intel i486..... 7.5
128K Byte Secondary Cache Module for the Intel 486 .... 7.16

128KB Secondary Cache Module for the Intel i486...... 747

128KB Secondary Cache Module for the Inte! i486... 717
128KB Secondary Cache Module for the Intel i486... 7.18
256KB Secondary Cache Module for the Intel i486................. .. 718
128K Secondary Cache Module for the Intel i486 Processor ...... . 719
256K Secondary Cache Module for the Intel i486 Processor ...... . 719
128KB Cache Module for the Intel i486 CPU/82420TX PCI Set .... 7.20
256KB Cache Madule for the Intel i486 CPU/82420TX PCI Set ... 7.20
512KB Cache Module for the Intel i486 CPU/82420TX PCI Set .... . 720
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256KB Secondary Cache Modules for the Pentium™ and Power PC™ CPUs ........ 7.21

512KB Secondary Cache Modules for the Pentium and Power PC CPUs
256KB Secondary Cache Modules for the Pentium and Power PC CPUs
512KB Secondary Cache Modules for the Pentium and Power PC CPUs
256KB Secondary Cache Modules for the Pentium and Power PC CPUs...
512KB Secondary Cache Modules for the Pentium and Power PC CPUs...
256KB Secondary Cache Modules for the Pentium and Power PC CPUs...
1M Secondary Cache Modules for the Pentium and Power PC CPUs ........
256KB Secondary Cache Modules for the Pentium and Power PC CPUs...
512KB Secondary Cache Modules for the Pentium and Power PC CPUs

IDT SALES OFFICE, REPRESENTATIVE AND DISTRIBUTOR LOCATIONS
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256K (32K x 8) Dual-Part RAM .......ccccooireeeriienceeeece e
18K (2K x 9) Dual-Port RAM (Master with Busy and Interrupt) ...
18K (2K x 8) Dual-Port RAM (Slave with Busy and Interrupt) .....
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16K (2K x 8) FourPort Static RAM .......ccccoteieimieeecre e
128K (8K x 16) Sequential Access Random Access Memory (SARAM™)
36K (4K x ) Synchronous Dual-Port RAM ... s
64K (8K x 8) 3.3V Dual-Port RAM ..ot e
128K (16K x 8) 3.3V Dual-Port RAM ..
256K (32K x 8) 3.3V Dual-Port RAM .. "
64K (4K x 16) 3.3V DUal-Port RAM ..ottt e
128K (8K x 16) 3.3V DUaI-POM RAM .......oioieeerercie st stssssenseeoe
256K (16K x 16) 3.3V Dual-Port RAM (with interrupts) ..
256K (16K x 16) 3.3V Dual-Port RAM ........cceveeeruecnnenee
8K (1K x 8) Dual-Port RAM (Master with Interrupts) ............
16K (2K x 8) Dual-Port RAM (Master with Interrupts) ..........
16K (2K x 8) Dual-Port RAM (Master) .......ccocevevennnns
32K (2K x 16) Dual-Port RAM (Master) ...............
32K (4K x 8) Dual-Port RAM (with Semaphore) ..
32K (4K x 8) Dual-Port RAM ...cocccvivieniereeee .
8K (1K x 8) Dual-Port RAM (Slave with Interrupts) .........cccoovreeeeecneeeenesrireeeeceees
16K (2K x 8) Dual-Port RAM (Slave with INterrupts) .......ceeeeeereiereninccninnevnveseniens
16K (2K x 8) Dual-Port RAM (SIQVE) ..c.coueeveuerieuriiriereirieetecer e st ce e sseesessaetasnnennene
32K (2K x 16) Dual-Port RAM (SIVE) ....c.courueuiiriiiiciiiiiei v seevecie e
16K (2K x 8) 3.3V Dual-Port RAM (with interrupts) . .
256 x 9-Bit Parallel Asynchronous FIFO ........cooieiiniiiene ettt
512 x 9-Bit Parallel Asynchronous FIFO .......cccoiiiiiiiieee et e
1K x 9-Bit Parallel Asynchronous FIFO ........cccccccieennnen.
1K x 9-Bit Parallel Asynchronous FIFO with Retransmit .
1K x 18-Bit Paralle! First-In/First-Out FIFO ......cooiiiiieiiie et
2048 x 9-Bit Parallel Asynchronous FIFO ...
2K x 9-Bit Parallel Asynchronous FIFO with Retransmit
4096 x 9-Bit Parallel Asynchronous FIFO ......c...c..ccooeene.
4K x 9-Bit Parallel Asynchronous FIFO with Retransmit
8192 x 9-Bit Parallel Asynchronous FIFO ... e,
16384 x 9-Bit Parallel Asynchronous FIFO ......
2048 x 9-Bit ConfigurableParallel/Serial FIFO .. ..
4096 x 9-Bit Configurable Parallel/Serial FIFO .......ccocoveveririererieseriesns e eienenes
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IDT

ORDERING INFORMATION

When ordering by TWX or Telex, the following format must be used: AC (ACTIVITY CODE)
A. Complete Bill To. E z (&c;r:tl;l;::tactory
B. Complete Ship To. -
O = Obsolete Part
C. Purchase Order Number. D = Decreass in Price
D. Certificate of Conformance. Y or N. Ny o
E. Customer Source Inspection. Y or N | = Increase in Price
: y ; W = Non Returnable
F. Government Source Inspection. Y or N + _ Leadership Product
G. Government Contract Number and Rating. . o _ £o P
" % = 5% Program (for
H. Requested Routing. .
North American
. DT Part Number - Distributors Orly)
Each item ordered must use the complete part number exactly as listed in the price book. y
J.  SCD Number — Specification Control Document (Internal Traveller).
K. 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.
L. Customer General Specification Numbers/Other Referenced Drawing Numbers/Revision Levels.
M. Request Date With Exact Quantity.
N.  Unit Price.
O. Special Instructions, Including Q.A. Clauses, Special Processing.
Federal Supply Code Number/Cage Number — 61772
Dun & Bradstreet Number — 03-814-2600
Federal Tax I.D. — 94-2669985
TLX#— 887766
FAX# - 408-727-3468
PART NUMBER DESCRIPTION
A = Alpha Character N = Numeric Character
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 — LOW POWER
DEVICE
TYPE* e.g. 6116
PACKAGE DESCRIPTION TABLE

[o] CERAMIC SIDEBRAZE PF  PLASTIC FLATPACK TQFP?

D CERDIP SO PLASTIC SMALL OUTLINE IC

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)

$ S&STIC DIP XL  FINE-PITCHLCC

*Consult Factory
**For Logic, the "54" series (e.g. IDTS4FCT138) — -55°C to +125°C
the "74" series (e.g. IDT74FCT138) — 0°C to +70°C




MODULE ORDERING INFORMATION

DT7M X XX, XXX, XXX, X SCDXXX :
F Blank........ Standard Product
XXXX. .o Special Processing Required
Blank........ COMMERCIAL GRADE VERSION (0°C to +70°C)
Bo...oooill Military Grade Version (-55°C o +125°C) Semiconductor
Components Fully Compliant to MIL-STD-883, Class B
Package. . . .. See Table for Package Options
Speed....... Guaranteed Performance in Nanoseconds
(or Other Specified Parameter)
Power. ....... S - Standard Power
L - Low Power
Device Type  1XXX-Multiport RAM Module
& 2XXX - FIFO RAM Module
Organization . .3XXX - DRAM Module
4XXX - SRAM Module
5XXX - Analog Module
6XXX - Application Specific RAM Module
7XXX - Non-volatile RAM Mcdule
8XXX - ECL Module
9XXX - Logic Module
| Substrate Blank - Horizontally Mounted (Ceramic)
Orientation. . . B - Horizontally Mounted (FR-4)
C - Vertically Mounted (Ceramic)
P - Vertically Mounted (FR-4)

Code Substrate and Pin Type Component Type
P FR-4 DIP (Dual In-Line Package) Plastic
(o} CERAMIC DIP (Dual In-Line Package) Ceramic
N CERAMIC DIP (Dual In-Line Package) Plastic
K FR-4 QIP (Quad In-Line Packags) Plastic

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

NH CERAMIC QIP (Quad In-Line Package) Plastic
G CERAMIC PGA (Pin Grid Array) Ceramic
S FR-4 SIP (Single In-Line Package) Plastic
CcSs CERAMIC SIP (Single In-Line Package) Ceramic
\ FR-4 DSIP (Dual Single In-Line Package) Plastic
cv CERAMIC DSIP (Dual Single In-Line Package) Ceramic
4 FR-4 ZIP (Zip-zap In-Line Package) Plastic
M FR-4 SIMM (Single In-Line Memory Module) Plastic

NOTES:

1.
2
3.
4. Ceramic refers to all surface mount devices available in various hermetically sealed packages (i.e. LCC, ceramic Flat Packs, etc.).

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

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

Plastic refers to all surface mount devices available in various non-hermetically sealed packages (i.e. SOIC, SOJ, Flat Packs, etc.).
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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 datasheethas adetailed description,
using the part number, for ordering the proper product for the
user's application. The part number is comprised of a series
of alpha-numeric characters:
1. An "IDT" corporate identifier for Integrated Device
Technology, Inc.

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

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

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

Example for Monolithic Devices:

IDT XXX.. XXX XX XX X.X XX

-

4. Adevice speedidentifier, 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 megahenz.

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

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

Special Process

Process/Temperature*

Package*

Speed

Power

* Field Identifier Applicable To All Products

ASSEMBLY LOCATION DESIGNATOR
IDT uses various locations for assembly. These are

identified by an alpha character in the last letter of the date
code marked on the package. Presently, the assembly
location alpha character is as follows:

A = Anam, Korea

I = USA

P = Penang, Malaysia

Device Type*

2507 drw 01

MIL-STD-883C COMPLIANT DESIGNATOR

IDT ships military products which are compliant to the latest
revision of MIL-STD-883, Class B. Suchproductsareidentified
by a “B" designation on the package. The location of this
designator is specified by internal documentation at IDT.

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




First-In, First-Out Memories (FIFOs)

» Complete range of application-oriented FIFOs « Separate clock and enable for each bus
+ Easy-to-Use « Programmable depths for Almost-Empty and Almost-Full flags 1
+ High-performance cost-effective solutions « Space saving 64-pin Thin Quad Flat Pack (TQFP)
SYNCHRONOUS (CLOCKED) UNIDIRECTIONAL FIFOs ASYNCHRONOUS BIDIRECTIONAL FIFOs
« Ultra-high performance—83 MHz « Bus-matching BiFIFOs for 18-t0-9 bit, 36-to-9 bit or 36-to-18 bit
+ 8-, 9-,18- and 36-bit wide buses for today's processors connections
« Various FIFO depths—64 to 32K + Parallel BiFIFOs for 9-0-9 bit, 18-to-18 bit connections
» Separate clock and enable signals for read and write + Bypass path for direct status/command interchange
« Read and write clocks can be asynchronous or coincident - Programmable depths for Almost-Empty and Almost- Fullflags
+ Programmable depths for Almost-Empty and Almost-Full flags  * Built-in DMA handshake signals
+ Simple depth and width expansion « Single bank FIFO with programmable data direction control
» Configurable FIFO allows for width expansion, bidirectional ASYNCHRONOUS UNIDIRECTIONAL FIFOs
operation or 2-level prioritizing « Ultra- high performance — 12ns data access times
« Space saving 64-pin Thin Quad Flat Pack (TQFP) + 9- and 18-bit wide buses for today’s 3.3V and 5V processors
SYNCHRONOUS (CLOCKED) BIDIRECTIONAL FIFOs « Various FIFO depths — 256 to 16K
+ Ultra-high performance—40MH:z » Asynchronous or simultaneous reads and writes
+ 18-, and 36-bit wide buses - Simple width and depth expansion
» Read and write clocks can by asynchronous or coincident » Surface mount package solutions
« Multiple flags—Full, Empty, and Half-Full
Max. Data

Max. Speed (ns) Power Book
Part Number Description Mil. Com’l. (mW) Avail. Page
SYNCHRONOUS (CLOCKED) UNIDIRECTIONAL FIFOs
1DT72420 64 x 8 20 12 770 NOW H5.12
IDT72200 256 x 8 20 12 770 NOW H5.12
IDT72210 512x 8 20 12 770 NOW H5.12
IDT72220 1Kx 8 25 15 880 NOW H5.12
IDT72230 2Kx 8 25 15 880 NOW H5.12
IDT72240 4K x 8 25 15 880 NOW H5.12
IDT72421 64x 9 20 12 770 NOW H5.13
IDT72201 256 x 9 20 12 770 NOW H5.13
IDT72211 512x 9 20 12 770 NOW H5.13
IDT72221 1Kx 9 25 15 880 NOW H5.13
IDT72231 2Kx 9 25 15 880 NOW H5.13
IDT72241 4Kx 9 25 15 880 NOW H5.13
IDT72261 16K x 9 15 10 660 2Q'94 H 5.20
IDT72271 32K x 9 15 10 660 2Q'94 H 5.20
IDT72801 Dual 256 x 9 (Configurable) - 15 1375 2Q'94 H 5.15
IDT72811 Dual 512 x 9 (Configurable) - 15 1375 1Q'94 H 5.15
IDT72821 Dual 1K x 9 (Configurable) -- 20 1375 1Q'94 H5.15
IDT72831 Dual 2K x 9 (Configurable) - 20 1375 1Q'94 H5.15
IDT72841 Dual 4K x 9 (Configurable) - 20 1375 NOW H5.16
IDT72205LB 256 x 18 (Depth Expandable) 25 15 1375 NOW H5.14
IDT72215LB 512 x 18 (Depth Expandable) 25 15 1375 NOW H5.14
IDT72225LB 1K x 18 (Depth Expandable) 25 15 1375 NOW H5.14
IDT72235LB 2K x 18 (Depth Expandable) 25 15 1375 NOW H5.14
IDT72245LB 4K x 18 (Depth Expandable) 25 15 1375 NOW H5.14
IDT72255L.B 8 x 18 (Depth Expandable) 15 10 770 2Q'94 H5.21
IDT72265LB 16K x 18 (Depth Expandable) 15 10 770 2Q'94 H 5.21
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First-In, First-Out Memories (FIFOs)

Max. Data

Max. Speed (ns)  Power Book
Part Number Description Mil. Com’l. (mW) Avail. Page
IDT723611 64 x 36 - 15 1100 2Q'94 H 5.22
IDT723631 512 x 36 -- 15 1200 2Q'94 H 5.26
IDT723641 1K x 36 -- 15 1300 2Q'94 H 5.26
SYNCHRONOUS (CLOCKED) BIDIRECTIONAL FIFOs
IDT72605 256 x 18 x 2 Dual Memory Bank 30 20 1375 NOW H 5.16
IDT72615 512 x 18 x 2 Dual Memory Bank 30 20 1375 NOW H5.16
IDT723612 64 x 36 x 2 - 15 1100 2Q'94 H 5.23
IDT723622 256 x 36x 2 - 15 1200 3Q'94 H5.25
IDT723632 512 x 36x2 -- 15 1300 1Q'94 H 5.24
ASYNCHRONOUS UNIDIRECTIONAL FIFOs
IDT72401 64 x 4 35MHz  45MHz 192 NOW H 5.6
IDT72402 64 x 5 35MHz  45MHz 192 NOW H 5.6
IDT72403 64 x 4 with OE 35MHz  45MHz 192 NOW H 5.6
IDT72404 64 x 5 with OE 35MHz  45MHz 192 NOW H 5.6
IDT72413 64 x 5 with OE, Almost-Empty, Almost-Fullflags = 35MHz ~ 45MHz 192 NOW H57
IDT7200 256 x 9 20 15 770 NOW H5.1
IDT7201 512x9 20 15 770 NOW H 5.1
IDT7202 1K x 9 20 15 770 NOW H5.1
IDT7203 2K x 9 20 15 880 NOW H52
IDT7204 4K x 9 20 15 880 NOW H5.2
IDT7205 8K x 9 20 15 770 NOW H 5.2
IDT7206 16K x 9 20 15 880 NOW H52
IDT72025 1K x 18 -- 12 880 NOW H 5.4
ASYNCHRONOUS 3.3V FIFOs
IDT72V01 512 x9 (3.3Volt) - 25 180 2Q'94 H5.3
IDT72V02 1K x 9 (3.3Volt) - 25 180 NOW H 5.3
IDT72v03 2K x 9 (3.3Volt) -- 25 180 1Q'94 H 53
IDT72V04 4K x 9 (3.3Volt) -- 25 180 1Q'94 H 5.3
IDT72V05 8K x 9 (3.3Volt) - 25 225 2Q'94 CALL
ASYNCHRONOUS BIDIRECTIONAL FIFOs
IDT72510 512 x 18—1K x 9 Bus Matching - 25 1210 4Q'93 H5.18
IDT72511 512 x 18—512x 18 CALL 25 1210 4Q'93 H5.19
IDT72520 1K x 18—2K x 9 Bus Matching - 25 1210 4Q'93 H5.18
IDT72521 1K x 18—1K x 18 40 25 1265 4Q'93 H5.19
IDT7271 512 x 9 Single Memory Bank - 15 825 NOW CALL
IDT7272 1K x 9 Single Memory Bank -- 15 825 NOW CALL
IDT7273 2K x 9 Single Memory Bank -- 15 825 NOW CALL
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First-In, First-Out Memories (FIFOs)

Max. Data
Max. Speed (ns)  Power Book
Part Number Description Mil. Com’l. (mW) Avail. Page
FLAGGED FIFOs
IDT72021 1K x 9 with Half-Full, Almost-Empty, 30 25 660 NOW H55
Almost-Full flags and OE
IDT72031 2K x 9 with Half-Full, Almost-Empty, 40 35 660 Now H&65
Almost-Full flags and OE
IDT72041 4K x 9 with Hali-Full, Almost-Empty, 40 35 660 Now H565
Almost-Full flags and OE
PARALLEL/SERIAL FIFOs
IDT72103 2K x 9 configurable Parallel/Serial /O, 40 35 770 NOW H58
multiple flags, 50MHz serial rate and FlexiShift
IDT72104 4K x 9 configurable Parallel/Serial I/O, 40 35 770 NOwW H 5.8
muttiple flags, 50MHz serial rate and FlexiShift
IDT72105 256 x 16 dedicated Parallel-to-Serial /O, - 25 550 NOow H59
50MHz serial shift rate, multiple flags
IDT72115 512 x 16 dedicated Parallel-to-Serial I/O, - 25 550 NOW H5.9
50MHz serial shift rate, multiple flags
IDT72125 1K x 16 dedicated Parallel-to-Serial I/O, - 25 550 NOwW H59
50MHz serial shift rate, multiple flags
IDT72131 2K x 9 dedicated Parallel-to-Serial /O, 40 35 770 NOW H 5.10
50MHz serial rate, multiple flags and FlexiShift
IDT72132 2K x 9 dedicated Serial-to-Parallel /O, 40 35 770 Now H5.11
50MHz serial rate, multiple flags and FlexiShift
IDT72141 4K x 9 dedicated Parallel-to-Serial I/O, 40 35 770 NOwW H5.10
50MHz serial rate, multiple flags and FlexiShift
IDT72142 4K x 9 dedicated Serial-to-Parallel I/O, 40 35 770 Now H511

50MHz serial rate, multiple flags and FlexiShift
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High-Speed CMOS/BiCMOS Multi-Port RAMs

« Now offering 12ns Dual-Port SRAMs (the World’s Fastest) =« World's first FourPort™ SRAMs.
« First synchronous Dual-Port (7099) is available and allows for  + x9 Dual-Ports (18K, 36K).
self-timed write cycles. - Dense Dual-Ports (128K).
+ Now offering the 70825 Sequential-Access Random-Access . Al Dual-Ports have true dual-ported memory cells which
Memory (SARAM™). allow simultaneous access from both ports.
« 3.3V options available (64K, 128K).
Typical Data
- Max. Speed (ns) Power Book
Part Number Description Mil. Com’l. (mW) Avall. Paﬂe
DUAL-PORT RAMs
IDT7130 8K (1K x 8) MASTER: industry’s most 30 20 325 NOW Hé.1
popular dual-port SRAM
IDT7140 8K (1K x 8) SLAVE: functions with . 30 25 325 NOW Hé.1

IDT7130 to provide 16-bit words or
wider; pin-compatible with IDT7130

IDT7132 16K (2K x 8) MASTER: fastest available 30 20 325 NOW He62
speeds in this industry standard product;
now multiple sources

IDT7142 16K (2K x 8) SLAVE: functions with 30 25 325 NOW He62
IDT7132 to provide 16-bit words or
wider; pin-compatible with IDT7132

IDT71321 16K (2K x 8) MASTER: high-speed dual-port 30 25 325 NOW He63
with interrupt output
IDT71421 16K (2K x 8) SLAVE: functions with 30 25 325 NOW.  H63

IDT71321 to provide 16-bit words or
wider; pin-compatible with IDT71321

IDT70121 18K (2K x 9) MASTER: high-speed dual-port 30 25 400 NOW He4
with busy and interrupt

IDT70125 18K (2K x 9) SLAVE: functions with 30 25 400 NOW He64
IDT70121 to provide 18-bit words or wider

IDT7133 32K (2K x 16) MASTER: high-speed 35 25 500 NOW H65
dual-port with busy

IDT7143 32K (2K x 16) SLAVE: functions with 35 25 500 NOW Hé6.5
IDT7133 to provide 32-bit words or wider

IDT7134 32K (4K x 8) high-speed operation in 35 25 500 NOW Hé6s6
systems where on-chip arbitration is not needed

IDT71342 32K (4K x 8) with semaphores 35 25 500 NOW He.7

IDT7024 64K (4K x 16) with busy, interrupt 35 25 750 NOW H&6.10
semaphore and master/slave select

IDT7025 128K (8K x 16) with busy, interrupt, 35 25 750 NOW H#6.12
semaphores and master/slave select

IDT7026 256K (16K x 16) industry’s largest monolithic 35 25 750 NOW H#6.14

dual-port RAM with busy, semaphores,
and master/slave select

IDT70261 256K (16K x 16) industry’s largest monolithic 35 25 750 NOW H&6.15
dual-port RAM with busy, interrupt,
semaphores, and master/slave select

IDT7005 64K (8K x 8) with busy, interrupt, 35 25 750 NOW Heés9
semaphore and master/slave select

IDT7006 128K (16K x 8) with busy, interrupt, 35 25 750 NOW HB6.11
semaphore and master/slave select

IDT7007 256K (32K x 8) industry’s largest monolithic 35 25 750 NOW H6.13

dual-port RAM with busy, interrupt,
semaphores, and master/slave select




High-Speed CMOS/BiCMOS Multi-Port RAMs (Cont'd)

Typical Data
Max. Speed (ns) Power Book
Part Number Description Mil. Com’l. (mW) Avail. _ Page
FourPort RAMs
IDT7052 16K (2K x 8) FourPort SRAM offers added 30 25 750 NOW He6.16
benefits for high-speed systems in which
multiple access is required in the same cycle
SYNCHRONOUS DUAL-PORT RAM
IDT7099 36K (4K x 9) Synchronous dual-port with 20 15 900 NOW H#6.17
registered data input, address, and control
lines.
BiCMOS DUAL-PORT RAM
IDT7014 36K (4K x 9) high-speed, dual-port 20 12 900 NOW Heéas8

processed using our BiICMOS process
SEQUENTIAL ACCESS RANDOM ACCESS MEMORY (SARAM)

IDT70825 128K (8Kx16) the SARAM offers sequential 35 25 1200 NOW 'He6.18
data buffering on one port and random :
access on the other port.

3.3V DUAL-PORT RAM

IDT71V321 16K (2K x 8) master with busy and interrupt, — 25 250 NOW H&6.19
3.3V low power operation.
IDT70V05 64K (8K x 8) with busy, interrupt, — 35 350 NOW H#6.20

semaphore and master/slave select.
3.3V low power operation.

IDT70V06 128K (16K x 8) with busy, interrupt, - 35 350 NOW He6.22
semaphore and master/slave select.
3.3V low power operation.

IDT70V07 256K (32K x 8) with busy, interrupt, — 35 350 NOW He.24
semaphore and master/slave select. =
3.3V low power operation.

IDT70V24 64K (4K x 16) with busy, interrupt, — 35 350 NOW H6.21
semaphore and master/slave select.
3.3V low power operation.

IDT70V25 128K (8K x 16) industry's largest monolithic — 35 350 NOW He6.23
dual-port RAM with busy, interrupt,
semaphores and master/slave select.
3.3V low power operation.

IDT70V26 256K (16K x 16) with busy, semaphore, — 35 350 NOW He.25
and master/slave select.
3.3V low power operation.

IDT70V261 256K (16K x 16) with busy, interrupt, - 35 350 NOW H6.26
semaphore and master/slave select.
3.3V low power operation.




High-Speed CMOS and BiCMOS Module Products

+ High-density, high-performance module products for commer-  «
cial and military applications

+ Standard module products are used in a wide range of applica-
tions, such as personal computers, workstations, video sys-
tems, datacommunications,telecommunications, add-onVME-  «
type cards, test systems, DSP systems, electronic surveillance,
guidance systems, and intelligent controller systems.

» Fully customized module solutions are available to achieve
optimum system integration and performance. Custom mod-
ules take advantage of IDT’s experienced design, test, and
manufacturing teams all working with the highest- performance  «
components available.

Modules are built using state-of-the-art techniques in surface-
mounttechnology. Typically, monolithiccomponents aredouble-
sided surface mounted onto multi-layered FR-4 epoxy laminate
substrates or co-fired ceramic substrates

A wide variety of module packages are available offering the
optimum combination of pin count and board area. Some of
these packages include industry standard DIPs, ZIPs, SIMMs
and PGAs, in addition to other unique module packaging, such
as SIPs, DSIPs, QIPs, HIPs, and advanced high-density con-
nectors

Custom multichip module capabilities are available

Data

Max. Speed (ns) Book
Part Number Description Mil. Com’l. Avail. Page
CUSTOM MODULES AND MULTICHIP MODULES
Memory-based Modules — SRAM, DRAM, non-volatile RAM NOow
CPU-based Modules — RISC, CISC, DSP, custom ASIC NOW
Please consult factory or call your local sales representative for more details.
SRAM MODULES
IDT7MP4120 1M x 32 Static RAM Module — 25 NOW H76
IDT7MP4045 256K x 32 Static RAM Module — 12 NOW H77
IDT7M4013 128K x 32 Static RAM Module 25 20 NOW H78
IDT7MP4036 64K x 32 Static RAM Module — 12 NOW H79
IDT7M4003 32K x 32 Static RAM Module 30 30 NOW H7.8
IDT7M4084 2M x 8 Static RAM Module — 55 NOW H7.10
IDT7M4048 512K x 8 Static RAM Module 30 70 NOW H7.11
IDT7MB4048 512K x 8 Static RAM Module — 25 NOW H7.11

1486™ & PENTIUM™ MICROPROCESSOR SECONDARY CACHE MODULES

IDT7MP6135/53 512KB Write-back Secondary Cache Module — 33MHz NOW H7.20
for the 486 CPU and Intel 82420TX core logic

IDT7MP6182 512KB Secondary Cache Module for the Pentium™ CPU  — 9 NOW  CALL

IDT7MP6181 256KB Secondary Cache Module for the Pentium CPU — 9 NOW  CALL

IDT7MP6141/43 512KB Secondary Cache Module for the Pentium CPU —_ 9 NOW H7.21

IDT7MP6140/42 256KB Secondary Cache Module for the Pentium CPU —_ 9 NOW H7.21

IDT7MP6145 512KB Secondary Cache Module for the PowerPC™ CPU — 9 NOW H7.21

IDT7MP6144 256KB Secondary Cache Module for the PowerPC CPU ~ — 9 NOW H7.21

IDT7MP6157 256KB Secondary Cache Module for the Pentium CPU — 15 NOW H722

IDT7MP6134/52 256KB Write-back Secondary Cache Module — 33MHz NOW H7.20
for the 486 CPU and Intel 82420TX core logic

IDT7MP6119 256KB Fully Integrated Write-back Secondary Cache —_ 33MHz NOW H7.18
Module for the 486 CPU

IDT7MP6122 256KB Write-back Secondary Cache Module for the —_ 33MHz NOW H7.19

486 CPU and OPTIi 82C499, VLSI 82C480 core logic

IDT7MP6105 256KB TurboCache SIMM for the 486 CPU — 33MHz NOW H7.17

IDT7MP6087 256KB Secondary Cache Module for the 486 CPU — 33MHz NOW H7.14

IDT7MP6118 128KB Fully Integrated Write-back Secondary Cache — 33MHz NOW H7.18
Module for the 486 CPU

IDT7MP6133/51 128KB Write-back Secondary Cache Module — 33MHz NOW H7.20

for the 486 CPU and Intel 82420TX core logic

IDT7MP6121

128KB Write-back Secondary Cache Module for the
486 CPU and OPTi 82C499, VLS| 82C480 core logic

33MHz

NOwW

H7.19
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High-Speed CMOS and BiCMOS Module Products

Data

Max. Speed (ns) Book
Part Number Description Mil. Com’l. Avail. Page
IDT7MP6104 128KB TurboCache SIMM for the 486 CPU — 33MHz NOW H7.17
IDT7MB6098A 128KB TurboCache Module for the 486 CPU — 33MHz NOW H7.16
IDT7MP6086 128KB Secondary Cache Module for the 486 CPU — 33MHz NOW H7.15
IDT7MP6085 128KB Secondary Cache Module for the 486 CPU — 33MHz NOW H7.14
R4000 MICROPROCESSOR SECONDARY CACHE MODULES
IDT7MP6048 Flexi-Cache™ Development Tool for the — 15 NOW H7.13

for the IDT79R4000 CPU

DUAL-PORT MODULES
IDT7M1014 4K x 36 Dual-Port Module 20 15 NOW H73
IDT7M1024 4K x 36 Synchronous Dual-Port Module 25 20 NOW H74
IDT7M1002 16K x 32 Dual-Port Module 40 30 NOW H7.1
IDT7M1001 128K x 8 Dual-Port Module 50 35 NOW H72
IDT7M1003 64K x 8 Dual-Port Module 50 35 NOW H72
FIFO MODULES
IDT7M208 64K x 9 FIFO Module 30 20 NOW H75
IDT7M207 32K x 9 FIFO Module 30 20 NOW H75

1.8 2



AEI\® FIFO
i dt CROSS REFERENCE GUIDES
Integrated Device Technology, Inc.
SYNCHRONOUS (CLOCKED) CROSS REFERENCE
PART = NUMBER PACKAGES
TI IDT Tl IDT
SN74ACT72211L IDT72211L RJ J
SN74ACT72221L IDT72221L FN J
SN74ACT72231L IDT72231L PN PF
SN74ACT72241L IDT72411L PH PF
SN74ACT7882* IDT72235LB PM PF
SN74ACT7884" IDT722451B
SN74ACT7801* IDT72225LB
SN74ACT7803* IDT72215L.B
SN74ACT7805* IDT72205LB
SN74ACT7807* IDT72311L
SN74ACT7811* IDT72225LB
SN74ABT7819* IDT72615L
IC WORKS IDT ICW IDT
ICW89C211 IDT72211L L | J
ICW89C221 IDT72221L
ICW89C231 IDT72231L
ICW89C241 1DT72241L
CYPRESS IDT CYP IDT
CY7C441* IDT72211L JC J
CY7C443* IDT72231L LMB LB
CY7C445/455* IDT72215LB NC PF
CY7C446/456* IDT72225LB PC TP
CY7C447/457 IDT72235LB LC L
DC D
QSl IDT Qsl IDT
QS7211* IDT72211L LB LB
QS7212* IDT72221L JR J
QS7223* IDT72231L
QS7224* IDT72241L
PARADIGM IDT PDM IDT
PDM42205 IDT72205LB J J
PDM42215 IDT72215LB G G
PDM42225 IDT72225LB
SHARP IDT SHP  IDT
LH5492* IDT72241 U | J
LH540215* IDT72215LB
L.H540225* IDT72225LB

* Functionally Compatible
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FIFO CROSS REFERENCE

ASYNCHRONOUS CROSS REFERENCE

PART NUMBER PACKAGES CYPRESS IDT CYP IDT
AMD IDT AMD IDT CY7C420 IDT7201LA PC P
AM7200 IDT7200L RC TP CY7C4a21 IDT7201LA DC D
AM7201 IDT7201LA DC D CY7C424 IDT7202LA DMB | DB
AM7202 IDT7202LA JC | J CY7C425 IDT7202LA PC_| TP
AM7203 IDT7203L. BXA | DB CY7C428/429 IDT7203L JC | J
AM7204 IDT7204L N P CY7C432/433 IDT7204L DC | _T1C
AM7205 IDT7205L PC_L_P CY7C460 IDT7205L IMB | LB
AM67C401 IDT72401L CY7C462 IDT7206L
AM67C402 IDT72402L CY3341 IDT72401L
AM67C4013 IDT72403L CY7C401 IDT72401L
AM67C4023 IDT72404L CY7C402 IDT72402L
AM67C4033 IDT72413L CY7C403 IDT72403L
CY7C404 IDT72404L
MOSEL IDT MSL IDT
MS7200 IDT7200L NC TP
MS7201 IDT7201LA JC J SGS L SGS__IDT
MS7202 IDT7202LA PC P MK45H01 IDT7201LA N P
MS7203 IDT7203L MK45H02 IDT7202LA K J
MS7204 DT7204L MK45H03 IDT7203L
MK45H04 IDT7204L
Qsl IDT Qs! DT MK45H08 IDT7205L
QS7201 IDT7201LA - [ TP
QS7202 IDT7202LA JR J Tl IDT Tl IDT
QS7203 IDT7203L P6 3] SN74ACT7200L IDT7200L NP TP
SN74ACT7201L IDT7201LA RJ J
QS7204 IDT7204L. S8 SO SN74ACT7202L IDT7202LA DV SO
SATISUNG T Sam o7 ] [-SN74ACT7203L IDT7203L
KM75C01 DT7201LA AP P SN74ACT7204L IDT7204L
KM75C02 IDT7202LA AN TP SN54ALS236 IDT72401L
KM75C03 DT7503L Al ] SN74ALS236 IDT72401L
SN54ALS234 IDT72403L
SHARP DT SHP DT SN74ALS234 IDT72403L
LH5495 \DT7200L D TP SN54ALS235 IDT72413L
LH5496 IDT7201LA U 7 SN74ALS235 IDT72413L
LH5497 IDT7202LA - P
LH5498 IDT7203L MICRON IDT MIC IDT
LH5499 IDT7204L MT52C9005 IDT7201LA W P
LH540205 IDT7205L MT52C9010 IDT7202LA C D
LH540206 IDT7206L MT52C9020 IDT7203L EJ J
NAT. SEMI IDT NS IDT
NMF512X9 IDT7201LA PC
Guidelines for using the cross reference tables: NMF1024X9 IDT7202LA Lcc | J
1. Match part number. NMF2048X9 IDT7203L
2. Match package. NMF4098X9 IDT7204L

3. See package/speed availability chart.
ORDERING INFORMATION

IDT 72xxxx XX XXX XX X
Device Type Power Speed Package Temp Range
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SMP
i CROSS REFERENCE GUIDE
Integrated Device Technology, Inc.

CYPRESS DT CYPRESS IDT
CY7C130-35PC IDT7130SA35P CY7C140-35PC IDT7140SA35P
45PC 45P 45PC 45pP
55PC 55P 55PC 85P
35DC 35C 35DC 35C
45DC 45C 45DC 45C
55DC 55C 55DC 55C
25LC 25L48 25LC 25148
35LC 35L48 35LC 35L48
451.C 45148 45LC 45L48
55LC 55148 55LC 55L48
35DMB 35CB 35DMB 35CB
45DMB 45CB 45DMB 45CB
55DMB 55CB 55DMB 55CB
35LMB 35L48B 35LMB 35L48B
451L.MB 451488 45LMB 451488
55LMB 55L488 55LMB 55L488B
CY7C131-254C IDT7130SA25J CY7C141-25JC IDT7140SA25J
35JC 35J 35JC 354
45JC 45J 45JC 45J
55JC 55J 55JC 55J
CY7C132-35PC IDT7132SA35P CY7C142-35PC IDT7142SA35P
45PC 45P 45PC 45p
55PC 55P 55PC 55P
35DC 35C 35DC 35C
45DC 45C 45DC 45C
55DC 55C 55DC 55C
25LC 25148 25LC 25148
35LC 35148 35LC 35L48
451.C 45048 45LC 45148
55LC 55148 55LC 55L48
35DMB 35CB 35DMB 35CB
45DMB 45CB 45DMB 45CB
55DMB 55CB 55DMB 55CB
35LMB 35L48B 35LMB 35L48B
45L.MB 451488 45.MB 45L48B
55LMB 55L48B 55LMB 551488
CY7C136-25JC IDT71321SA25J CY7C146-25JC IDT71421SA25J)
35JC 35J 35JC 35J
45JC 45J 45JC 45J
55JC 55J 55JC 55J
CY7B134-35PC IDT7134SA35P CY7B1342-25JC IDT71342SA25J
25DC 25C 35JC 35J
35DC 35C CY7B144-25GC IDT7005825G
35D0MB 35CB 35GC 35G
25LC 25148 25JC 25J
35LC 35L48 35JC 35J
35LMB 35L48B 35GMB 35GB
CY7B135-25JC IDT7134SA25J
35JC 35J
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SMP CROSS REFERENCE

MHS IDT
MG67133H5 IDT7133SA25G
K5 35G
M5 45G
N5 55G
KMB 35GB
MMB 45GB
NMB 55GB
MS67133H IDT7133SA25J
K& 35J
M5 454
N5 554
HMG67024H5 IDT7024S25G
K& 35G
M5 45G
N5 55G
KMB 35GB
MMB 45GB
NMB 55GB
HMS67024H5 1DT7024525J
K5 35J
MS§ 45J
NS 55J

MHS IDT
MG67143H5 IDT7143SA25G
K& 35G
M5 45G
N5 565G
KMB 35GB
MMB 45GB
NMB 55GB
MS67143H IDT7143SA254
K5 35J
M5 45J
NS 55J
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Integrated Device Technology, Inc.

SSD

CROSS REFERENCE GUIDE

PART NUMBER
CYPRESS IDT
CYM1420HD-xxC 8M824SxxC
CYM1420HD-xxMB 8M824SxxCB
CYM1464PD-xxC 7MB4048SxxP
CYM1465PD-xxC 7M4048LxxN
CYM1620HD-xxC 8M624SxxC
CYM1622HV-xxC 7MP4027SxxV
CYM1828HG-xxC 7M4003SxxCH
CYM1828HG-xxMB 7M4003SxxCHB
CYM1830HD-xxC 7M4017SxxC
CYM1830HD-xxMB 7M4017SxxCB
CYM1831PZ-xxC 7MP4036SxxZ
CYM1831PM-xxC 7MP4036SxxM
CYM1838HG-xxC 7M4013SxxCH
CYM1838HG-xxMB  |7M4013SxxCHB
CYM1840PD-xxC 7MB4067SxxP
CYM1841PZ-xxC 7MP4045SxxZ
CYM1841PM-xxC 7MP4045SxxM
CYM1851PZ-xxC 7MP4120SxxZ
CYM1851PM-xxC 7MP4120SxxM
CYM7485PM-xxC 7MP6104SxxM
EDI IDT
EDI8F3264CxxMZC  |7MP4036SxxZ
EDIBF32256CxxBZC | 7MP4045SxxZ
EDI8F32256CxxBMC |7MP4045SxxM
EDI8M8256CxxP6C 7M4068LxxN
EDIBM8512CxxP6C 7M4048LxxN
EDI8F8512CxxM6C | 7MB4048SxxP
EDIBM8512CxxM6B | 7M4048SxxCB
EDIBM1664CxxC6C 8M624SxxC
EDIBM1664CxxC6B 8M624SxxCB
EDI8F3264CxxM6C | 7M4017SxxC
EDI8M3264CxxC6B 7M4017SxxCB
EDI8F32256CxxB6C | 7MB4067SxxP

PART NUMBER
MICRON IDT

MT8S6432Z-xx 7MP4036SxxZ
MT8S6432M-xx 7MP4036SxxZ
MT8S25632Z-xx 7MP40455xxZ
MT8S25632M-xx 7MP4045SxxM

MOTOROLA IDT
MCM322562Z-xx 7MP4045SxxZ
MCM32256SG-xx 7MP4045SxxM
MCM3264AZ-xx 7MP4036SxxZ
MCM32A128SG-xx 7MP6121SxxM
MCM32A256SG-xx 7MP6122SxxM
MCM4464-xx 7MP6084SxxM
MCM44256-xx 7MP6094SxxM

DENSE-PAC IDT
DPS128X32V3 7M4013SxxCH
DPS51258-xxC 7M4048LxxN
DPS3232V 7M4003SxxCH
DPS128X32V3-xx 7M4013SxxCH

MOSAIC IDT

MS8512FKX-xx 7M4048LxxN
MS85125C-xx 7MB4048SxxP
MS8512SCMB-xx 7M4048SxxCB
MS1664FKX-xx 8M624SxxC
PUMA 251000-xx 7M4003SxxCH
PUMA 2S4000-xx 7M4013SxxCH
MS3264 FKX-xx 7M4017SxxC
MS32256FKX-xx 7MB4067SxxP
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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. Thattechnologyis high-speed CMOS. Integrated
Device Technology, a company totally predicated on and
dedicated toimplementing high-performance CMOS products,
is on the leading edge of this dramatic change.

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

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

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

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

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

In 1993, IDT introduced its newest RISC microprocessor
based on the MIPS architecture for the desktop PC, and
embedded control markets. The R4600Orion microprocessor,
is the first RISC processor offering Pentium performance ata
cost lower than most of Intel's 486DX line.

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

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

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

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

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

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

SMD SMD SMD
SRAM T 596203177 7206T. 5062-58654 5IFCTBA0A
5962-92069 721411 5962-88655 54FCT534/A
84038 6116 5962-92101 72215LB 5962-89767 54FCT540/A
5962-88740 6116LA 5962-93138 72220L 5962-89766 54FCT541/A
84132 6167 5962-92057 72225L8 5962-89733 54FCT191/A
5962:86015 7187 5962-93189 72245L8 5962-89732 54FCT241/A
5962-86859 6198/7198/7188 5062-91757 72200L 5962-89652 54FCT399/A
5962-86705 6168 5962-89513 S4FCT574/A
g:gggggg ;} ggeL CLP DT 5962-89731 54FCT833A/B
- 5962-89730 54FCT543/A
596288662 T12%6s 0700633 SCAGOBIC 5962-90901 20FCTS2A/BIC
5962:88611 716821 £062-88613 3SCE0/A 5962-92205 29FCT520AT/BT/CT
5962-89891 7198 2062.85643 250410 5962-92157 49FCTBO05/A/806/A
5962.69892 - 6198 5062.86873 73161 5962-92233 54FCT138T/AT/CT
596289690 6116 206567685 72171 5962-92208 54FCT157T/AT/CT
596236204 7164 062-88733 7210 5962-92209 54FCT161T/AT/CT
5962.89692 7188 £062.92122 49CAES/A 5962-92210 54FCT163T/AT/ICT
5962-89712 71982 5962-90669 54FCT193/A
5962-89790 71682 LoGIic o7 5062-92213 S4FCT240T/AT/CT
5962-92232 54FCT241T/AT/CT
SMP DT 5962-87630 54FCT244/A 5962-92203 54FCT244T/AT/CT
5062-86875 7130/7140 5962-87629 54FCT245/A 5062-92214 54FCT245T/AT/CT
5062-87002 7132/7142 5962-86862 54FCT299/A 5962-92211 S4FCT257T/AT/ICT
5962-88610 7133SA/7143SA 5962-87644 54FCT373/A 5962-92215 S4FCT273T/AT/CT
5962-88665 7133LA/7143LA 5962-87628 54FCT374/A 5962-92216 54FCT299T/AT/CT
5962-89764 7134 5962-87627 54FCT377/A 5962-92217 54FCT373T/AT/CT
5962-91508 7006 5962-87654 54FCT138/A 5962-92218 54FCT374T/AT/CT
5962-91617 7025 5962-87655 54FCT240/A 5962-92219 54FCT377T/ATICT
5062-01662 7024 5962-87656 54FCT273/A 5962-92212 54FCT399T/AT/ICT
5062-93153 70148 5962-89533 54FCT861A/8 5962-92234 54FCT521 T/AT/BT/ICT
5062-89506 54FCT827A/B 5962-92236 S4FCTS34T/AT/CT
FIFO DT 5962-88575 54FCT841A/B 5962-92220 54FCT540T/AT/CT
5962-88608 54FCT821A/B 5062-92237 54FCTS41T/AT/ICT
5962-87531 7201LA 5962-88543 54FCT521/A 506292221 54FCT543T/AT/CT
596286846 724041 5962-88640 54FCT161/A 5962-92238 54FCT573T/AT/CT
5962:85669 72035 5062-88539 54FCT573/A 5962-92222 54FCT574T/ATICT
5962-69568 7204L 5962-88656 54FCT823A/B 506292244 54FCT645T/AT/CT
5962-69536 7202LA 596288657 54FCT163/A 506202223 54FCT646T/AT/CT
5962-69863 72018A 5062-88674 54FCTB25A/B 5062-92246 54FCTE52T/AT/CT
5962-89523 72403L 5062-88661 54FCT863A/B 5962-92225 54FCT821AT/BT/CT
5962-89666 7200L 5962-88736 20FCT520A/B 506292209 54FCT823AT/BT/CT
5962.89942 72108L 5062-88775 54FCT646/A 5062-02230 54FCT825AT/BT/CT
5962-89943 721041 5962-89508 54FCT139/A 5962-92247 54FCT827AT/BT/CT
5962-89567 7203L 5962-89665 54FCT824A/B
5962-90715 72048 5962-88651 54FCT533/A
5962-01677 7205L 5962-88653 S4FCTE45/A
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RADIATION HARDENED TECHNOLOGY

IDT manufactures and supplies radiation hardenedproducts
for military/aerospace applications. Utilizing special processing
and starting materials, IDT’s radiation hardened devices survive
in hostile radiation environments. In Total Dose, Dose Rate,
and environments where single event upsetis of concern, IDT
products are designed to continue functioning without loss of
performance. IDT can supply all its products on these

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

23




IDT LEADING EDGE CEMOS TECHNOLOGY

HIGH-PERFORMANCE CEMOS

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

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

CEMOS | CEMOS I CEMOSIII | CEMOSV | CEMOS VI CEMOS VII
A c Vee =5V Vec=3.3V
Calendar Year 1981 1983 1985 1987 1989 1990 1992 1993
Drawn 2.5 1.7p 1.3p 1.2p 1.0p 0.8u 0.65un 0.65p
Feature Size
Leff 1.3p 1.1u 0.9 0.8u 0.6u 0.45 0.451 0.25u
Basic Dual-well, | Dry Etch, Shrink, Silicide, BiCEMOS Il | BICEMOS lll} BiCEMOS IV | BiCEMOS IV
Proces Wet Etch, Stepper Spacer BPSG, Vce = 5V Vece =3.3V
Enhancements Projection BiCEMOS |
Aligned

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

2514 drw 01

Figure 1.

Continual advancement of CEMOS technology allows IDT

to implement progressively higher levels of integration and
achieveincreasingly faster speeds maintaining the company’s
established position as the leader in high-speed CMOS
integrated circuits. In addition, the fundamental process
technology has been extended to add bipolar elements to the
CEMOS platform. IDT's BiCEMOS process combines the
ultra-high speeds of bipolar devices with the lower power and
cost of CMOS, allowing us to build even faster components
than straight CMOS at a slightly higher cost.
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CEMOS! CEMOSII
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[
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1990

SEM photos (miniaturization) 2514 drw 02

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

ALPHA PARTICLES

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

LATCHUP IMMUNITY

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

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

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

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

At IDT, SMD components are electrically tested, environ-
mentally screened, and performance selected for each IDT
module. Allmodules are 100% tested as if they are a separate
functional component and are guaranteed to meet all speci-
fied parameters at the module output .

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

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

BiCEMOS™ products,

2) thedensity advantages of first class SMD components
including those from IDT's components divisions, and
experience in system level design, manufacturing, and
testing with its own in-house SMT operation.

3)

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

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

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

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

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

The second building ofthe 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, isamulti-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 developmentefforts
targeted for the center include advanced silicon processing
and wafer fabrication techniques. A testarea to support both
production and research is located on-site. The building is
also the home of the FIFO, ECL, and Subsystems product
lines.

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

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

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

Maintaining the highest standards of quality in the industry
onall products is the basis of Integrated Device Technology's
manufacturing systems and procedures. From inception,
qualityand 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 subjected to careful inspections. Quality
monitors, or inspections, are performed throughout the
manufacturing flow.

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

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

For IDT module products, screening of the fully assembled
substrates is performed, in addition to the monolithic level
screening, to assure package integrity and mechanical
reliability. All modules receive 100% electrical tests (DC,

functional and dynamic switching) to ensure compliance with
the "subsystem" specifications.

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

SPECIAL PROGRAMS

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

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

IDT QUALITY PHILOSOPHY

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

IDT's ASSURANCE STRATEGY FOR TQC

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

DEVELOPMENT

|
FAB

|
PRODUCT FLOW ASSEMBLY
|
TEST
|
SHIP

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

ORDER ENTRY

|
PRODUCTION CONTROL
SERVICE FLOW |
SHIPPING

|
CUSTOMER SUPPORT

These systemsand controls concentrate on TQC by focusing
on the following key elements:

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

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

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

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

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

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

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

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

PRODUCT FLOW

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

Atthe pre-production stage once againin-house qualification
tests assure the quality and reliability of the product. All
specifications and manufacturing flows are established and
personneltrainedbefore the productis placed into production.

Manufacturing

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

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

Inventory and Shipping

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

SERVICE FLOW

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

Order Procedures

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

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

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

Quotation respanse and accuracy.

Scheduling response and accuracy.

Response and accuracy of Expedites.

Inventory, management, and effectiveness.

On time delivery.

Customer Support

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

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

SUMMARY

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

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

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

A COMMITMENT TO QUALITY

Integrated Device Technology's monolithic assembly
products aredesigned, manufactured and testedinaccordance
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 testsasdefinedin MIL-STD-883, Methods
5004 and 5005.

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

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

SUMMARY

Monolithic Hermetic Package Processing Flow!"

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

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

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

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

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

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

NOTE:

4.

10.

11.

12,

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

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

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

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

Pre-Burn-In Electrical Test: Each 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 ofthe Military
Grade product which have been processed to the
100% screening tests of Method 5004 are routinely
subjected to the quality conformance requirements of
Method 5005.

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

Monolithic Plastic Package Processing Flow

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

1. Wafer Fabrication: Humidity, temperature and
particulate contamination levels are controlled and
maintained accordingto criteriapatterned after Federal
Standard 209, Clean Room and Workstation
Requirements. Allcritical 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 areaare subjected
to Scanning Electron Microscope analysis on aperiodic
basis.

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

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

4. Wire Bond Monitor: Product samples are routinely
subjected to wire bond pull and ball 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%
electricallytested atanambienttemperature 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.
Where indicated, the test methods are patterned after
MIL-STD-883 criteria.
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TABLE 1

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

Monolithic Hermetic Package Final Processing Flow

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




RADIATION TOLERANT/ENHANCED/HARDENED PRODUCTS FOR
RADIATION ENVIRONMENTS

INTRODUCTION

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

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-
tolerantsystems 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 (Sl) for radiation units
experienced at the silicon level. The physical effect of gamma
rays on semiconductor devices is to cause threshold shifts (Vt
‘'shifts) ofboth 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, functionalfailures
due to memory cell failure often occur first.

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

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

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

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 that significantly

Radlation Primary
Category Particle Source Effect
Total Dose Gamma Space or Permanent
Nuclear
Event
Dose Rate Photons Nuclear Temporary
Event Upset of Logic
State or
Latch-up
SEU Cosmic Space Temporary
Rays Upset of
Logic State
Neutron Neutrons -| Nuclear Device Leakage
Event Due to Silicon
’ Lattice Damage
Z5Taw Ot
Figure 1.

improves the radiation tolerance of its devices within these
environments. Prevention of SEU failures is usually
accomplished by system-level considerations, such as Error
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 oxidesare “hardened”to make the device less susceptible
to radiation damage by modifying the process architecture to
allow lower temperature processing. Device implantsand 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 Testplan qualifies each ‘RE or ‘RT waferto a Total Dose
level. Only wafers with sampled die that pass Total Dose level
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tests are assembled and used for orders (consult factory for
more details on Total Dose sample testing). With regard to
Total Dose testing, clarifications/exceptions to MIL-STD-883,
Methods 5005 and 1019 are required. Consult factory for
more details.

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

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

Radiation Tolerant product uses standard wafer/process
material that is qualified to 10K RADs (Si) Total Dose by
IDT's ARACOR X-Ray Total Dose sample die test plan.
Integrated Device Technology can provide Radiation
Tolerant/Enhanced versions of all product types (some speed
grades may not be available as ‘RE).

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

CONCLUSION

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

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

A few key benefits of IDT's enhanced CEMOS™ process
are: low power dissipation, high speed, increased levels of
integration, wider operating temperature ranges and lower
quiescent power dissipation. Because the reliability of an
integrated circuit is largely dependent on the maximum
temperature the device attains during operation, and as the
junction stability declines withincreasesin junctiontemperature
(T4), it becomes increasingly important to maintain a low (TJ).

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

wetoexp | Ea (1 -1
k To TJ

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

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

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

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

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

Ref. MIL-STD-883C, Method 1012.1
JEDEC ENG. Bulletin No. 20, January 1975
1586 Semi. Std., Vol. 4, Test Methods G30-86, G32-86.

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

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

When calculating junction temperature (TJ), it is necessary
to know the thermal resistance of the package (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.

0UA = [TJ— TA/P

TJ=TA + P[BJA] = TA + P[8JC + 6CA)

where
6Jc=Ty—Tc 6ca=Tc-Ta
P P

3} = Thermal resistance

J = Junction

P = Operational power of device (dissipated)

TA = Ambient temperature in degree celsius

Ty = Temperature of the junction

Tc = Temperature of case/package

8ca = Case to Ambient, thermal resistance—usually a
measure of the heat dissipation due to natural or
forced convection, radiation and mounting
techniques.

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

8JA = Junction to Ambient, thermal resistance—usually

measured with respect to the temperature of a
specified volume of still air. (Dependent on8Jc +
0JA which includes the influence of area and
environmental condition.)
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PACKAGE DIAGRAM OUTLINE INDEX
SECTION PAGE

MONOLITHIC PACKAGE DIAGRAM OUTLINES ........ccociimiiiciminenmncensemssanisessnsscsanas 4.3
PKG. DESCRIPTION
P16-1 16-Pin Plastic DIP (300 mil) 17
P18-1 18-Pin Plastic DIP (300 mil). 18
P20-1 20-Pin Plastic DIP (300 mil). 18
P22-1 22-Pin Plastic DIP (300 mil) 17
P24-1 24-Pin Plastic DIP (300 mil) 18
P24-2 24-Pin Plastic DIP (600 mil).... 19
P28-1 28-Pin Plastic DIP (600 mil).... 19
p28-2 28-Pin Plastic DIP (300 mil).... 17
P32-1 32-Pin Plastic DIP (600 mil).... 19
pP32-2 32-Pin Plastic DIP (300 mil).... 17
P40-1 40-Pin Plastic DIP (600 mil).... 19
P48-1 48-Pin Plastic DIP (600 mil) 19
D16-1 16-Pin CERDIP {300 Mil) ..eciueeirieiecrenieie ettt sese sttt e s e s ettt enserse st eeeneseene
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 (800 Mil) ...eeiieieiiiiecrieieesirieseesameeseeeesesesseseseeseasemssesraeensesaasasssoessemnsessnennns
C20-1 20-Pin Sidebraze DIP (300 Ml) c.c.uoueuiiierere et es e tee st st sree e asasene 3
C22-1 22-Pin Sidebraze DIP (300 mil) ...... 3
C24-1 24-Pin Sidebraze DIP (300 mil) ...... 3
Cc28-1 28-Pin Sidebraze DIP (300 mil) ...... 3
Cas-2 28-Pin Sidebraze DIP (400 mil) ...... 4
C32-2 32-Pin Sidebraze DIP (400 mil) 4
C32-3 32-Pin Sidebraze DIP (300 mil) 3
C48-1 48-Pin Sidebraze DIP (400 mil) 4
C48-2 48-Pin Sidebraze DIP (600 mil) 5
Ceé8-1 68-Pin Sidebraze DIP (600 mil) 5
G68-1 68-Lead Pin Grid Array (CAVItY UP) v-cveeoeeererereeeeeeeescetcst e stesseesesessseessess s sresassse e nenean 14
GB4-3 84-Lead Pin Grip Array (cavity up— 11 x 11 grid) .. .. 15
G108-1 108-Lead Pin Grid Array (CaVItY UD) ...cceoceureeeeeericuieeeie e seasses e sassesee e assseessssnessesassnssesasens 16
SO16-1 16-Pin Small Outling IC (GUI WING) c....ceeieiiciieiieni ettt s e v sse e snenaas 20
S0O18-1 18-Pin Small Outline IC (gull wing) ....ccceeccvevunee 20
S020-1 20-Pin Small Outline IC (J-bend — 300 mil). . 22
S020-2 20-Pin Small Outline IC (gull wing) .....cceeueee .. 20
S024-2 24-Pin Small Outline IC (guli wing) ......... 20
S024-4 24-Pin Small Outline IC (J-bend — 300 mil)...... 22
S024-8 24-Pin Small Outline IC (J-bend — 300 mil). 22
S028-2 28-Pin Small Outline IC {gull wing)............... w21
S028-3 28-Pin Small Outling IC (GUII WING) ..cuvieeecirieeieeee s et erreese e svesaeseres s e seeresesanseasnsesesasns 21
S028-5 28-Pin Small Outline IC (J-bend — 300 Mil)........cocvreceervenmrecnnenreesersnrnsssrrere e siesreseesesessenes 22
S032-2 32-Pin Small Qutline IC (J-bend — 300 Mil) .....ccoeeiiereeeeeerreieeeee e es et aee 22
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MONOLITHIC PACKAGE DIAGRAM OUTLINES (Continued).......c.ccveuu.. seerresnesanrase 4.3

PKG. DESCRIPTION

J18-1 18-Pin Plastic Leaded Chip Carrier (rectangular) ..........co.cceeeecmenerersrersreeiesesensenensuesesessens 28
J20-1 20-Pin Plastic Leaded Chip Carrier (SQUATE) ......ciccviereeeererresrersesisrereessesssreesasseeseesensensssssssennes 27
J2g-1 28-Pin Plastic Leaded Chip Carrier (SQUATE) ..........ecvuvurevecrreieeireersssssrsessssssessassassesessessees 27
J32-1 32-Pin Plastic Leaded Chip Carrier (rectangular) .... .. 28
J44-1 44-Pin Plastic Leaded Chip Carrier (square)........... . 27
J52-1 52-Pin Plastic Leaded Chip Carrier (square).... 27
J68-1 68-Pin Plastic Leaded Chip Carrier (square).... . 27
J84-1 84-Pin Plastic Leaded Chip Carrier (SQUAre) .........creveererrerrereesanmressaseessrsnmsessessessassssessassanes 27
L20-1 20-Pin Leadless Chip Carrier (rectangular) .......cccovvvivecereevenineeninesseosnsesneseeseseaessensssssssenns 13
L20-2 20-Pin Leadless Chip Carrier (SQUAIE) ..c...ecevriirrivereriecessessnsaesasssessesssesessesssssssesssesessssssenes 11
L22-1 22-Pin Leadless Chip Carrier (rectanguIar) .........cocoviirrireneenrenisssscreneeresssnssesissensrassesernnns 13
L24-1 24-Pin Leadless Chip Carrier (rectangular) ...... 13
L28-1 28-Pin Leadless Chip Carrier (square) ............. 11
L28-2 28-Pin Leadless Chip Carrier (rectangular) ...... .. 13
L32-1 32-Pin Leadless Chip Carrier (rectangular) ...... .. 13
L44-1 44-Pin Leadless Chip Carrier (square) ......... 11
L48-1 48-Pin Leadless Chip Carrier (square) ...... w1
L52-1 52-Pin Leadless Chip Carrier (square) ...... . 12
L52-2 52-Pin Leadless Chip Carrier (square) 12
L68-1 68-Pin Leadless Chip Carrier (square) 12
L68-2 68-Pin Leadless Chip Carrier (square) 12
E16-1 16-LEAA CERPACK ...ttt sttt et ea st st s et st ae e s sensesas b nnsnnns 10
E20-1 20-Lead CERPACK ... 10
E24-1 24-Lead CERPACK ... 10
E28-1 28-Lead CERPACK ... .. 10
E28-2 28-L0a0 CERPACK ...ttt ettt eb ettt b s st s s e 10
F20-1 20-L8ad FIAPACK ..cueiuee it ittt ettt ettt ettt et a e st s st s st e ae e st e s ra et beneaneeteeen 6
F20-2 20-Lead Flatpack (.295 body) .. 6
F24-1 24-Lead Flatpack.....ccccovercenee 6
F28-1 28-Lead Flatpack... 6
F28-2 28-Lead FIatPaCK ......coceireieeteieree et et e et .. 6
F48-1 48-Lead Quad FIAtPACK .....coveereereeereriecce sttt . 7
F64-1 64-Lead Quad Flatpack.... 7
F68-1 68-Lead Quad Flatpack.... .. 8
F68-3 68-Lead QUA FIAtPACK ......ovicceeeiie et cressee st sr e st e stbesae s e et sternr s e srt e e e s et s e nesanee 8
F84-2 84-Lead Quad Flatpack (CAVItY UD) ..coccovrerereeererersrerinesiereesieinessassesieesrerssssessssssssssessensessens 9
PQ80-2 80-Lead Plastic Quad Flatpack (IEAJ) ..eecerirereeeercerreie et ste e er s e seseens 26
PQ100-1 100-Lead Plastic Quad Flatpack (JEDEC) 25
PQ100-2 100-Lead Plastic Quad Flatpack (EIAJ) .... .. 26
PQ132-1 132-Lead Plastic Quad Flatpack (JEDEQC) .....c.ccoceeveeeirceirnnieeeeceeetee s et esree e e seseneas 25
PN64-1 54-Lead Thin Quad Flatpack (TQFP) .....ccvereeirrierreeiesesesieresessresieseeeressessssesesssssssessessnsans 24
PN80-1 80-Lead Thin Quad FIAtpack (TAFP) .....ccccvveureeeerrrieeeiree s etescseseese s tessesssesesesssesesessenes 24
PN100-1 100-Lead Thin Quad Flatpack (TAFP) ...cccoerverieeireeeereeceeesereere et eree s een e sae s nnenes 24
PN120-1 120-Lead Thin Quad Flatpack {TQFP) ......coriiriree ettt eeessese s esees e s sesssnenas 24

MODULE PACKAGE DIAGRAM OUTLINES

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

Integrated Device Technology, Inc.

DUAL IN-LINE PACKAGES

o

| s1——!k~— ——E1——‘

A
SEATING PLANE""—If l 1
L |

T—-—IL— b S \/a« A\»’—C

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
3. THE MINIMUM LIMIT FOR DIMENSION b1 MAY BE .023 FOR CORNER LEADS.

T

|

1

16—28 LEAD CERDIP (300 MIL)

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

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

A 140 | .200| .140 | .200] .140 | .200] .140 | .200] .140 | .200 | .140] .200

b .075 | .021] .015| .021] .015| .021] .015| .021] .015 | .021 | .015| .021

b1 .045 | .060 | .045 | .060 | .045 | .060 | .045 | .060 | .045| .065 | .045| .065

C 009 | .012 | .009 | .012 | .009 | .012 | .009| .012 | .009 | .014 | .009 | .014

D .750 | .830 | .880 | .930 | .935 | 1.060| 1.050] 1.080| 1.240| 1.280] 1.440] 1.485

E 285 .310 | .285] .310 | .285] .310 | .285| .310 | .285] .310 | .285] .310

= 290 .320 | .290] .320| .290 | .320| .300 | .320 | .300 | .320 | .300 | .320

e 100 BSC | .100 BSC | .100 BSC | .100 BSC | .100 BSC | .100 BSC

L 25| 75| 125 A75] 125 175 | 125] 475] 125] 175 | 425] 175

L1 50| — | .150] — | .150] = | .150| = | .150] = | .150| =

Q .075 | .055| .015| .055] .015 | .060| .015 | .060| .015 | .060 | .015 | .060

S .020 | .080 | .020( .080 | .020 | .080 | .020 | .080 | .030 | .080| .030 | .080

S .005| — |.005] — |.005] — |.005] — |.005] = |.005] —

o 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 D40—1
# OF LDS (N) 24 24 28 40
SYMBOL | MIN [MAX | MIN [MAX | MIN | MAX | MIN | MAX

A 130 |.175 | .090 |.190 | .090 | .200 | .160 | .220
b 015 | .021 | .014 |.023 | .014 | .025 | .014| .023
b1 045 |.065 | .045 |.060 |.045 | .065 | .045| .065
c 009 |.014 | .008 |.012 | .008 | .014 | .008| .014
D 1.180 [1.250 |1.230 [1.290 |1.440 | 1.490] 2.020] 2.070
E 350 |.410 | .500 |.610 | .510 | .600 | .510] .600
E1 .380 |.420 | .590 |.620 | .590 | .620 | .590] .620
e 100 BSC 100 BSC | .100 BSC 100 BSC
L 125 |.175 | 125 [.200 | .125 | .200 | .125] .200
L1 150 | — | .150 | = | .150 | — | .150] =
Q .015 |.060 | .015 |.060 | .020 | .060 | .020]| .060
S .030 [.070 |.030 [.080 |.030 | .080 | .030]| .080
S1 005 | — |.006] = |.006]| = | .005] —
o 0 | 15 0 | 15 [} 15" 0 | 15

32 LEAD CERDIP (WIDE BODY)

DWGC # D32-1
# OF LDS (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 | —
a R
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

20—32 LEAD SIDE BRAZE (300 MIL)

e

g

>

JJ " ] IS [ SN juy AN [ SVUS ) NN Ry AN Gy SURN g SN fy S

~— b1 S

TR I

e b—”——— St
NOTES:

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

")

I's)

SEATING PLANE

-
—

*_.I'—‘r;‘—t
|
!

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

SYMBOL MIN | MAX [ MIN | MAX | MIN | MaAX | 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 | .o08 | .015 | .008 | .014

D .970 [1.060]1.040]1.120 1 1.180 | 1.230§1.380 ] 1.420 | 1.580 | 1.640

E .260 | .310 | .260 | .310 | .220 [ .310 | .220 | .310 | .280 | .310

E1 .290 | .320 [ .290 { .320 | .290 | .320 | .290 | .320 | .290 | .320

e .100 BSC .100 BSC .100 BSC .100 BSC .100 BSC

L 125 | .200 | .125 | .200 | .125 | .200 | .125 | .200 | .100 | .175

L1 150 - .150 - .150 - .150 — 50 | -

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 - | .005 - |.005 — .005 | -

S2 .005 — |.005 — l.005] - 1|.005 - l.005] -
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

28—48 LEAD SIDE BRAZE (400 MIL)

r

A1 ec e e

48 LEAD

—-—

s2 ——I l———m{

—

N
‘L 1 WU g S g S Y Y () D [y S [ B (g AN (S g VA Ry e

L1|
| I

e

o

St

NOTES:

Jil

4

OPTION

‘jj» SEATING PLANE
L —

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

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

— E1 —

DWG # Cc28-2 C32-2 C48—1
# OF LDS (N) 28 32 48

SYMBOL MIN | MAX | MIN | MAX | MIN [ MAX
A .090 | .200 | .080 [ .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 | 1.420 [ 1.580 | 1.640 ] 1.690 [ 1.730
E .380 { .420 | .380 | .410 | .380 | .410
E1 .390 | .420 | .390 | .420 | .390 | .420
e .100 BSC .100 BSC .070 BSC
L 100 { .175 | .100 | .175 | .125 | .175
L1 .150 — .150 - .150 -
Q .030 | .060 | .030 | .060 | .020 | .070
S .030 | .065 | .030 | .065 | .030 | .065
S1 .005 - .005 - .005 -
S2 .005 — .005 — .005 —
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

48 & 68 LD SIDE BRAZE (600 MIL)

D

e I e s T e N e s o B e e s B B o B

N

1

L " J S wout ) SR gy St ) S Gy S [ NS [y S R GHND [y SHSE Ry SHD Ry SR gy v

S —=

-

Q

L1|
|

NOTES:

_Esz ——I !—~?1

o

S1

68 LEAD OPTION

&
B

l
1

SEATING PLANE

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

DWG # C48-2 C68—1
# OF LDS (N) 48 68

SYMBOL MIN | MAX | MIN | MAX
A 100 | 190 | .085 | .190
b .015 | .023 | .015 | .023
b1 .045 | .060 | .045 | .060
C .008 | .012 | .008 | .012
D 2.37012.430]2.380 | 2.440
E .550 | .610 | .580 | .610
El .595 | .620 | .590 | .620
€ .100 BSC .070 BSC
L 125 | 175 | 125 | 175
L1 150 - .150 -
Q .020 | .060 | .020 | .070
S .030 | .065 | .030 | .065
S1 .005 - .005 -
S2 .005 - .005 -

E1
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PACKAGE DIAGRAM OUTLINES

FLATPACKS

20—-28 LEAD FLATPACK

—

e s 4

~—
~ Q
L
rE3
TF
E2

NOTES:

] L]

| [
1
L

S | I

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

DWGC # F20—1 F20-2 F24—1 F28-1 F28-2
# OF DS (N) 20 20 (.295 BODY) 24 28 28
SYMBOL MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A 045 [ .002 | .045 | .092 | .045 | .090 | .045 | .090 | .045 [ .115
b 015 | .019 | .015 | .019 | .015 | .019 | .015 | .019 | .015 | .019
C 004 | .007 | .004 | .007 | .004 | .007 | .004 | .007 | .004 | .007
D ~ [ 540 | = 540 | — | .640 | .710 | .740 | .710 | .740
E 340 | .360 | 245 | .303 | .360 | .420 | .480 | .520 | .480 | .520
E2 130 | = | .130 - 180 | — | .180 | — | .180 | =
E3 030 | = | .030 — | .030 | = |.040 | = |.040 | =
e 050 BSC 050 BSC 050 BSC | .050 BSC 050 BSC
K .006 | .015 | .008 | .015 | = = - - - =
L 250 | .370 | .250 | .370 | .250 | .370 | .250 | .370 | .250 | .370
Q 070 | .040 | .00 | .040 | .010 | .040 | .010 | .045 | .026 | .045
S — | .045 | - 045 | — | 045 | — |.045| — |.045
S 000 | — | .005 — [ .006 | = |.006] = |[.005]| =
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PACKAGE DIAGRAM OUTLINES

FLATPACKS (Continued)

48—-64 LEAD QUAD FLATPACK

A l—
E —_—l.lm | —
E2 ~—E1

-]

NOTES:

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

DWG # F48—1 F64—1
# OF LDS (N) 48 64
SYMBOL MIN" T MAX [ MIN T MAX
A .089 | .108 [ 070 [ .090
Al .079 [ .096 | .054 [ .078
A2 .058 | .073 | .030 [ .045
b .018 | .022 | .016 | .020
C .008 | .010 | .009 [ .012
D/E - .750 | .885 | .915
D1/E1 .100 REF .075 REF
D2/E2 .550 BSC .750 BSC
e .050 BSC .050 BSC
L .350 [ .450 | .350 [ .450
ND/NE 12 16
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PACKAGE DIAGRAM OUTLINES

FLATPACKS

(Continued)

68 LEAD QUAD FLATPACK

D1

PIN 1 IN

DEX—| ||

E E1 E2

L

T

NOTES:

D2

PIN 1

e

20
T

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

DWG # F68—1 F68—3
# OF LDS (N) 68 68
SYMBOL MIN | MAX | MIN | MAX
A 080 | .145 | .080 | .120
Al 070 | .090 | .070 | .090
b 014 | 021 | .014 | .02
C 008 | .012 | .005 | .007
b/E 1.640 | 1.870 | 1.640 | 1.870
D1 /E1 926 | .970 | .926 | .970
D2/E2 800 BSC '800 BSC
€ 050 BSC 050 BSC
L 350 | .450 | .350 | .450
ND /NE 17 17

Al

J’_l_
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PACKAGE DIAGRAM OUTLINES

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

|- D1 - - |=—A
{ [ U U U U U R T U U U T U U TUTTUTTL] A | [ ]
——-] — —
—————| [E————
' ——% PIN 1 | PIN 1 INDEX =
C—————] E——
————5] [E————
——] [C————
—— 5 E———
———— [C———
———] [—
— E——
- 5 S— — E E2 E1 E
aeeme— c——
———5 L
— C————
——] [:-—
E3 —— e —
———5 E———
——5 rr——
— | ——
gl migigiginalmimirgig i migli gl gl A'/J
e
D3 * — Al
° =N
DWG # FBA—2
# OF DS (N) 84 c |
SYMBOL MIN | MAX 012 MAX
A = 140 I—-—
AT BRAZE PADS
Al - 105 L
b 014 | .020 DETAIL "A
C 007 | .013 | noTES:
D/E 1.940 | 1.960 | 1 ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
D1/E1 1.130 | 1.170 SPECIFIED.
D2/E2 1.000 BSC 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
D3/E3 500 BSC
) ~050 BSC
L 350 | .450
ND /NE 21
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PACKAGE DIAGRAM OUTLINES

CERPACKS

16—28 LEAD CERPACK

D
P
N
E1
1
1
Il |
e e
NOTES:

——S1

Si=—

C —{|=—

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

DWG # E16-1 E20-1 E24—1 E28—1 E£28-2
# OF LDS (N) 16 20 24 28 28

SYMBOL MIN | MAX | MIN [ MAX | MIN | MAX | MIN [ MAX | MIN | MAX
A 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
El - .305 - .305 - .440 - .550 - .400
e .050 BSC .050 BSC .050 BSC .050 BSC .050 BSC
K .008 | .015 | .008 | .015 | .008 | .015 | .008 | .015 | .008 [ .01S
L .250 | .370 | .250 | .370 | .250 [ .370 | .250 | .370 | .250 | .370
Q .026 | .040 | .026 | .040 | .026 | .040 | .026 [ .045 [ .026 | .045
S - .045 = .045 - .045 - .045 - .045
S1 .005 - .005 - .005 = 000 - .005 =
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS

h X 45°
3 PL

82——-|

l4_

L2

groin

NOTES:

_1_e1

N

_{B‘l

—
LL— —| A

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

~ 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

20—48 LEAD LCC (SQUARE)

DWC # 120-2 [28—1 L44—1 [48—1
# OF LDS (N) 20 28 44 48
SYMBOL | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A 064 | .100 | .064 |.100 |.064 | .120 |.055 |.120
Al .054 | .066 | .050 |.088 | .054 |.088 | .045 |.090
B 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 /€1 200 BSC | .300 BSC | .500 BSC | .440 BSC
D2/E2 100 BSC 150 BSC .250 BSC | .220 BSC
D3/E3 — [.358 | — [.460 | — [.560 | .500 ].535
e .050 BSC | .050 BSC | .050 BSC | .040 BSC
el 05 — [.05] — [015] — [.0156] =
h 040 REF 040 REF .040 REF | .012 RADIUS
J .020 REF 020 REF .020 REF .020 REF
L 045 [.055 | .045 [.055 |.045 [.055 |.033 [.047
L .045 | .055 | .045 |.055 | .045 |.055 |.033 |.047
2 077 |.093 | .077 |.093 |.077 |.095 | .077 |.093
3 003 | .015 | .003 |.015 |.003 |.015 [.003 [.015
ND /NE 5 7 1 12

BT
3E } %E E1
E )
NN

4.3
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS (Continued)

52-68 LEAD LCC (SQUARE)

DWG # [52—1 152-2 L68-2 L68—1
# OF LDS (N) 52 52 68 68
SYMBOL MIN TMAX | MIN TMAX | MIN TMAX [ MIN ] MAX
A .061 [.087 [.082 [.120 [.082 [.120 [.065 [ .120
Al .051 [.077 | .072 [.088 |.072 [.088 |.055 [.075
Bi .022 .028 | .022 1.028 |.022 [.028 |.008 |.014
B2 .072 REF .072 REF .072 REF .072 REF
B3 .006 ].022 |.006 ].022 |.006 |.022 |.006 |.022
D/E 739 |.761 |.739 |.761 |.938 |.962 | .554 |.566
D1/E1 .600 BSC .600 BSC .8B00 BSC .400 BSC
D2/E2 .300 BSC .300 BSC .400 BSC .200 BSC
D3/E3 — | .661 - [ .661 — [.862 - ].535
€ .050 BSC .050 BSC .050 BSC .025 BSC
el 015 ] - Joi5] - 015 | = 015 T —
h .040 REF .040 REF .040 REF .040 REF
J .020 REF .020 REF .020 REF .020 REF
L .045 ].055 |.045 ].055 | .045 [.055 | .045 .055
L1 .045 [.055 [ .045 [.055 [.045 |.055 |.045 |.055
L2 .077 |.093 [.075 |.093 | .075 [.095 [.077 ].093
L3 .003 [.015 [.003 |.015 [.003 |.015 ].003 |.015
ND/NE 13 13 17 17
4.3 12



PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS (Continued)

h X 45°

D1
D2

T

3 PL |___B?_ Jx45-—|A1|-——
_i_ -
) E E1

/ﬂ
i

%@ e

U
NOTES:

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

20—32 LEAD LCC (RECTANGULAR)

Hl %
%

FoWwe W

D3

%_[LS

53— |-jr

DWG # [20—1 [22-1 (241 128-2 L32-1
# OF LDS (N) 20 22 24 28 32
SYMBOL | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A 060 |.075 | .064 | .100 | .064 |.120 | .060 | .120 | .060 | .120
Al 050 |.065 | .054 |.063 | .054 |.066 |.050 |.088 | .050 | .088
B1 .022 |.028 | .022 |.028 | .022 |.028 |.022 |.028 |.022 |.028
B2 072 REF_| .072 REF 072 REF_| .072 REF 072 REF
B3 006 |.022 | .006 |.022 | .006 ].022 | .006 |.022 |.006 |.022
D 284 | .206 | .284 |.296 | .292 |.308 | .342 | .358 | .442 | .458
D1 150 BSC | .150 BSC | .200 BSC | .200 BSC | .300 BSC
D2 .075 BSC | .075 BSC | .100 BSC 100 BSC 150 BSC
D3 — |.280 | — [.280 | — [.308 | — [.358 | — |.458
E 420 | .435 | .480 | .496 | .392 |.408 | .540 |.560 | .540 | .560
El 250 BSC | .300 BSC | .300 BSC | .400 BSC | .400 BSC
E2 125 BSC | .150 BSC 150 BSC | .200 BSC | .200 BSC
E3 — |.410 | - [.480 | — [.408 | — [.558 | — [.558
e 050 BSC | .050 BSC | .050 BSC | .050 BSC | .050 BSC
el 05 — [05] — [.056] — .06 — [.015] =
h 040 REF | .012 RADIUS| .025 REF | .040 REF .040 REF
J .020 REF | .012 RADIUS| .015 REF 020 REF .020 REF
L 045 [.055 | .039 | .051 | .040 |.050 | .045 |.055 | .045 |.055
K] 045 |.055 | .039 | .051 | .040 |.050 | .045 |.055 |.045 |.055
2 080 |.095 |.083 |.097 | .077 |.093 |.077 |.093 | .077 |.093
L3 .003 | .015 | .003 | .015 | .003 | .015 | .003 | .015 |.003 | .015
ND 4 4 5 5 7
NE 6 7 7 9 g
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS

68 PIN PGA (CAVITY UP)

G

A

f

BOTTOM VIEW ~ ¢B1 TOP_VIEW
123 4567 8/9101 . ;
L[ OEEEOOEE®
Kl Q@OEOE®EEOEO®E
IO OO
H @@ @O
JNOJO, OO _ i
FHOHO—— — BT E
KOl o]0,
KOIO) @O
JKOIO, 0]O,
I HCIOI0I010I0I0I0I0I0I)
AL @OEO®OOO® L N
[ |
D1 PIN 1 ID—/
D ——
Q 1
g I 1
SEATING PLANE
L j_‘ L |
| 982 ——”—-— ¢B —| e|—
DWG # G68—1
# OF PINS (N) 68 NOTES:
SYMBOL MIN MAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWSE
A 070 | .145 SPECIFIED.
2B 016 | .020 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
?B1 - .080 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
982 040 | .060 4, SYMBOL "N” REPRESENTS THE NUMBER OF PINS
D/E 1140 1 1.180 5. CHAMFERED CORNERS ARE IDT'S OPTION.
D1/E1 1.000 BSC
e .100 BSC
L 120 | .140
M 11
Q 040 | .060
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

84 PIN PGA (CAVITY UP — 11 X 11 GRID)

BOTTOM VIEW — ¢B1 TOP VIEW
12345867 8/9101 . N
LEEEEEAOEEE®
KI@OOEEOOOEEE®
NO]O) OO 0]O]

HEE 0]0)]
6l OO OO A _ a
F —QO0r B €
El@QO@® OO
IO]0; 0]0]
c|®E OO O
BlO@OEOOM®E@OEO®E
& Jololololololololoks \ A
1 i
D1 PIN 1 ID-/
D
Q L j -
il u
SEATING PLANE
L “ L |
f 4L¢B —~le}—
DWG # GB4—3
# OF PINS (N) 84
SYMBOL MIN | MAX
A .070 145 NOTES:
#B .016 | .020 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
#B1 - .080 SPECIFIED.
¢B2 .040 | .060 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
D/E 1.080 | 1.120 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
D1 /E1 1.000 BSC 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
e 100 BSC 5. CHAMFERED CORNERS ARE IDT'S OPTION.
L 120 [ .140
M 11
Q .040 | .060
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PACKAGE DIA

GRAM OULTINES

PIN GRID

ARRAYS (Continued)

108 PIN PGA (CAVITY UP)

BOTTOM VIEW #B1

TOP VIEW

#
I A
f

12 3 45 6,7 8 9104112 \
MEEEEEFRPEEEE®
LIOE@EOEEOOEEE®
KIO@OOEEEEOEOE®®
JOOE 0]0]0;
HEOE 0]010;
OO | _ OO = o
FIOO®E OO
E@QOO® @OO
D|®E® OO
clOOOEEEOEEEOE
BlOOOOEOOEO®EOOE®E® |
APOEOEOOOEOEOO®m | ol
D1 PIN 1 ID—/
D
g °
SEATING PLANE = Al?ﬁ'l‘ “ M
|
DWG # G108—1
tonglggL S MIN e MAX NOTES:
A 070 | 145 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
::331 218 j8§8 2. SB%%CIE'EgAsm LEAD SPACING BETWEEN CENTERS.
355 525060 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
D/t a5 213 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
Ho el 5. CHAMFERED CORNERS ARE IDT'S OPTION.
e 100 BSC
L 120 | .140
M 12
Q .040 | .060

4.3
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PACKAGE DIAGRAM OUTLINES

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

N
I'\-..J'\-.-ﬁ--"h-rh.-rh.-ﬂ-.rn__'“T
*

¢ B $

’ l —‘1‘—‘—? SEATING PLANE ) .

Al

e s DUV

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

DWG_# P16-1 P22-1 pP28—-2 P32-2
# OF LDS (N) 16 22 28 32
SYMBOLS MIN MAX MIN MAX MIN MAX MIN MAX
A .140 .165 .145 .165 .145 .180 145 .180
Al .015 .035 .015 .035 .015 .030 .015 .030
b 015 .022 015 .022 .015 .022 .016 .022
b1 .050 .070 .050 .065 .045 .060 .045 .060
C .008 .012 .008 .012 .008 .015 .008 015
D .745 .760 1.050 1.060 1.345 | 1.385 | 1.545 | 1.585
E .300 .325 .300 320 .300 .325 .300 325
E1 .247 .260 .240 .270 .270 .295 .275 .295
e .090 110 .090 110 .080 110 .090 110
eA 310 .370 .310 .570 .310 .400 .310 .400
L 120 .150 .120 .150 .120 .150 120 .150
o (0} 157 0" 15° 0 15° 0" 15°
S .015 .035 .020 .040 .020 .042 .020 .060
Q1 .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

J\-.JL.J\-JL..J'\-..J'\--J'\-..—H-.-J'\-.___T{-

D E1 E

‘111""\.r""\.l""u"‘1.r“‘l.r‘“u"“u"“u"—_—+_

l B !

A
1 | —_XZ(SEATING PLANE

Al

Telm - =

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

DWG # P18-1 P20-1 P24-1
# OF LDS (N) 18 20 24
SYMBOLS MIN MAX MIN MAX MIN MAX
A 140 165 145 .165 145 .165
A1 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
El 247 .260 .240 .280 .250 .275
e .090 110 .080 110 .090 .110
eA 310 .370 310 .370 310 .370
L 120 .150 120 150 120 .150
a o 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)

24—48 LEAD PLASTIC DIP (600 MIL)

D

FN-.rﬂ-rn-.rn-.—n-..-ﬂ-..-nq.-ﬂ-.rm-ﬂq.-nqrn—._—r
g i
‘\T‘u""l.r"'\.l""u""u""u“\.l""u“"u""lf

)

b1
i
1 g A
I

3 ! —r— SEATING PLANE . R .
A1 r'
D e |— *“—b — A |-

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

P24—2 P28—1 P32—1 P40—1 P48—1
# OF LEADS (N) 24 28 32 40 . 48

SYMBOLS MIN | MAX | MIN | MAX | MIN | MAX MIN | MAX | MIN MAX
A 160 | .185 | .160 [ .185 1 .170 [ .190 | .160 | .185 | .170 1 .200
Al .015_1.035 | .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
3 600 | .620 | .600 | .620 | 600 | 625 | .600 | .620 | .600 [ .620
E1 530 | .550 | .530 | .550 | .530 | .550 | .530 | .550 | .530 | .560
e .090 | .110 [ .090 | .110 [ .090 [ .110 | .080 [ .110 | .080 [ .110
eA 610 | .670 | .610 | .670 | .610 | .670 | .610 | .670 | .610 | .670
L 120 | .150 | 120 | 150 [ .125 | .135 | .120 [ .150_[ .120 [ .150
o 0 15° 0 15° 0 15° 0 15° 0 15°
S 060 | .080 | .055 | .080 | .070 | .080 | .070 | .085 | .060 | .075
Qi .060 | .080 | .060 | .080 | .065 | .075 | .060 | .080 | .060_| .080
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC

—~{ |~

PIN 1

ﬂﬁﬁﬁﬁﬁﬁﬁﬁ No

2.
3.
4

:ﬁHHHHHH

4

—f-—-2

A

Al ] '
SEATING PLANE

TES:

ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE

SPECIFIED.

BSC — BASIC LEAD SPACING BETWEEN CENTERS.

D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS

AND TO BE MEASURED FROM THE BOTTOM OF PKG.
FORMED LEADS SHALL BE PLANAR WITH RESPECT TO
ONE ANOTHER WITHIN .004” AT THE SEATING PLANE.

h x 45‘\

X

\ E

L

24

rc
i/
Sl

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

DWG # S016—1 S018—1 S020-2 S024-2
# OF LDS (N)| 16 (.300) | 18 (.300) 20 (.300”) | 24 (.300)
syMBoL | MIN | Max | MIN [ MAx | MIN [ MAX | MIN | MAX

A .095 [.1043 | .095 |.1043 | .095 [.1043 | .095 |.1043

Al .005 [.o118 | .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

a 0" 8 o | & o 8" o | &

S .023 |.035 | .023 |.035 |.023 |.035 | .023.035
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

— =S

ﬂmﬁﬁﬁﬂjﬁﬁﬁ

PIN 1jllLHHHHHHH

D

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
AND TO BE MEASURED FROM THE BOTTOM OF THE PKG.

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

hx45\

#

—e] |=—B

_LA

N E

a1 ] «
SEATING PLANE

28 LEAD SMALL OUTLINE (GULL WING — JEDEC)

ro
I

I

l
L

DWG # S028—-2 S028-3
# OF LDS (N)| 28 (.300") | 28 (.3307)
SYMBOL MIN | MAX | MIN | MAX

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

A1 .005 |.0118 | .005 |.014

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

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

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

H 400 | .419 | .462 |.478

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

a 0 8 0 8

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

SMALL OUTLINE IC (Continued)

PIN 1

S
f;]l'll']l'lﬂﬂﬂI'Lﬂf] [
N

g oout

—_——l e

Toooo— 1

D1

B (OPTIONAL)

NOTES:

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

2. 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.

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

E 3

h X 45°

ot e

.025 MIN]

T b Q
__*- SEATING PLANE /

|

o\

20l
S c

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

DWG # S020—1 S024—4 S024-8 S028—5 S032—2
# OF DS (N) 20 24 24 28 32
SYMBOLS MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A 120 | 140 | 130 | .148 | 120 | 140 | .120 | .140 | 130 | .148
Al 078 | .095 | .082 | .095 | .078 | .091 | .078 | .095 | .082 | .095
B Z = 026 | .032 - - - Z 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
e ,050 BSC .050 BSC .050 BSC .050 BSC .050 BSC
h .010 | .020 | .010 | .020 | .010 | .016 | .012 | .020 | .012 | .020
S 023 | .035 | .032 | .043 | .032 | .043 | .023 | .035 | .032 | .043
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PACKAGE DIAGRAM OUTLINES

PLASTIC QUAD FLATPACKS

TQFP
D
D1
‘]
N
1 -
(== =]
0 =}
(s m -]
—A— E.é E —B—
(== =]
E E1 p—— _|._ =
= =
g == o1
= = )
= £ R
= :
P
{ i e [C ]
A A2 A
R 03 4| [=c-]
Al
~ ~—b

©[ddd @[c [A-BOD 6

NOTES:

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

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

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

PLASTIC QUAD FLATPACKS (Continued)

64—-120 LEAD TQFP

DWG # PN 64-1 PN 80-1 | PN 100-1 | PN 120-1

SYMBOL [ MIN | MAX | MIN ~ MAX | MIN  MAX | MIN  MAX
A - 1.60 - 1.60 - | 1.60 - 1.60
Al .05 15 .05 15 .05 15 .05 A5
A2 135 | 1.45 1135 [ 1.45 | 1.35 | 145 | 1.35 | 1.45
D 1575 [16.25 [15.75 [16.25 [15.75 |16.25 [15.75 |16.25
D1 13.95 | 14.05 |13.95 | 14.05 |13.95 | 14.05 |13.95 | 14.05
E 1575 [16.25 |15.75 [16.25 [15.75 |16.25 (15.75 |16.25
3 13.95 [14.05 [13.95 [14.05 [13.95 |14.05 |13.95 |14.05
L 45 .70 45 .70 .45 .70 .45 .70
N 64 80 100 120
e .80 BSC .65 BSC .50 BSC .40 BSC
b .30 .40 .25 .35 A7 27 A3 .23
cce - 10 - 10 - .08 - .08
ddd - .20 - A3 - .08 - .07
R .08 .20 .08 .20 .08 .20 .08 .20
R1 .08 - .08 - .08 - .08 -
8 1) 7 () 7 0 7 0 7
61 2 10° 2 10 2 10 2 10°
62 1 13 1 13 1 13 1° 13
83 1" 13 1 13 1 13 n 13
c .09 16 .09 .16 .09 16 .09 16

4.3
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PACKAGE DIAGRAM OUTLINES

PLATIC QUAD FLATPACKS (Continued)

100—132 LEAD PLASTIC QUAD FLATPACK (JEDEC)

D2

NOTES:

LA
.025 MIN —’“"_M__II_,*

(OPTIONAL)
DWG_# PQ100—1 PQ132—1
# OF LDS (N) 100 132

SYMBOLS MIN | MAX| MIN [ MAX
A .160 | .180 ] .160 | .180
Al .020 | .040[ .020 | .040
B .008 | .016 ] .008 | .016
b1 .008 | .012| .o08 | .012
C .0055| .008].0055| .008
D .875 | .885[1.075] 1.085
D1 747 | 753 .947 | .953
D2 .897 | .903[1.097 [ 1.103
D3 .600 REF .800 REF
€ .025 BSC - | .025 BSC
E .875 | .885]1.075] 1.085
E1 747 | .753| 947 | .953
E2 .897 | .903[1.097 [ 1.103
E3 .600 REF .800 REF
L .020 | .030]| .020 | .030
o 0 8 0 8

ND /NE 25/25 33/33

D 1.
2

3.

E1EE2 4

B 5.

I

ALL DIMENSIONS ARE IN INCHES, UNLESS
OTHERWISE SPECIFIED.

BSC — BASIC LEAD SPACING BETWEEN
CENTERS.

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

D1 & E1 = .010 MAX.

D2 & E2 = .007 MAX.

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

hl_?(_‘rjj‘—‘-SEATING PLANE

4.3
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PACKAGE DIAGR

AM OUTLINES

PLASTIC QUAD FLATPACKS (Continued)

80 & 100 LEAD RECTANGULAR PLASTIC QUAD FLATPACK (EIAJ)

: éaaaaa%‘hnuuaﬁ |

DWG # PQ80—-2 PQ100—2
4 OF LDS (N) 80 100

SYMBOLS MIN | MAX | MIN | MAX
A 2.80 | 3.40 | 2.80 | 3.40
Al .25 - .25 —
A2 2.54 | 3.05 | 2.54 | 3.05
c 13 | 20 | 13 | .20
D 23.65] 24.15| 23.65] 24.15
D1 19.90] 20.10] 19.90] 20.10
D3 18.40 REF | 1B.85 REF
E 17.65] 18.15] 17.65] 18.15
E1 13.90[ 14.10] 13.90[ 14.10
E3 12.00 REF | 12.35 REF
L 65 ] .95 | 65 ] .95
ND /NE 16/24 20/30
P .80 BSC .65 BSC
W .30 | .45 | .25 | .40
7D .80 .575
ZE 1.00 .825

.

NOTES:

1.
2
3.

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

CENTERS.
D1 & E1 DO NOT INCLUDE MOLD PROTRUSION.

ALLOWABLE PROTRUSION IS .254 PER SIDE.
ND & NE REPRESENT NUMBERS OF LEADS IN
D & E DIRECTIONS RESPECTIVELY.

4.3
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PACKAGE DIAGRAM OUTLINES

PLASTIC LEADED CHIP CARRIERS

20—84 LEAD PLCC (SQUARE)

1 D [ A
D1 — Al
45 x 045 PIN 1 C
MmOt t<'>, arm \ /_ _
N ]
[ ]
O 0 E1 _L
- ml
E —l' - E 4 [ Ds/Esoz/Ez
i - b1
0 i gd |
O \ 1
\TJ T T uJ—_ ~— -
] el\ C14 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 & E DIRECTIONS
RESPECTIVELY.
6. D1 & E1 SHOULD BE MEASURED FROM THE BOTTOM OF THE PKG.
DWG # J20—1 | J28—1 J44—1 | J52—1 | J68—1 J84—1
# OF LDS 20 28 44 52 68 84
SYMBOL | MIN | MAX| MIN | MAX| MIN | MAX| MIN | MAX| MIN | MAX| MIN | MAX
A 165 .180[.165|.180|.165].180(.165|.180[.165 |.180].165 |.180
Al .095[.115 |.095].115[.095[.115].095].115 |.095[.115 | .095 |.115
B .026(.032|.026].032|.026[.032].026[.022[.026.032[.026 | .032
b1 .013].021].0131.021].013].021].013].021].013].021].013 | .021
[ .020[.040[.020].040].020].040].020}.040|.020{.040].020 | .040
C1 .008[.012[.008].012].008[.012].008]|.012|.008[.012].008 | .012
D .385|.395|.485]|.495|.685(.695].785(.795].985(.995[1.185 1.195
D1 .350(.356|.450[.456|.6501.656.750[.756|.950(.956[1.150 | 1.156
D2/E2 |.290|.330|.390(.430|.590[.630].690].730[.890{.930[1.090[ 1.130
D3/E3 |.200 REF|.300 REF|.500 REF|.600 REF|.800 REF| 1.000 REF
E .385[.395|.485].495|.685[.695|.785(.795|.985].995[1.185] 1.195
E1 .350].356|.450[.456].650}.656|.750[.756 | .950].9561.150[1.156
e .050 BSC|.050 BSC[.050 BSC[.050 BSC|.050 BSC|.050 BSC
ND/NE 5 7 1 13 17 21
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PACKAGE DIAGRAM OUTLINES

PLASTIC LEADED CHIP CARRIERS (Continued)

18—32 LEAD PLCC (RECTANGULAR)

—l C1
_Eb1
J |
4 ]
1
C C2 |°—
- Al
—{ A OPTIONAL FEATURE

ADHESIVE PEDESTAL
(32 LD ONLY)

NOTES:

PIN 1
45" X .045 @“_
:
] :
B O h
(NE) 5 T - E
re c 0
£] ul
f 3 0
mpEpngmg e of
—T D3 (ND)
D1
, D
SEATING PLANEM
— b2 —
DWG # J18—1 J32—1
# OF LDS 18 32
SYMBOL MIN | MAX | MIN | MAX 1
A 120 140 120/ .140
Al 075 .095| .075] .095 2
B .026 | .032| .026 .032 3.
b1 013] 021 | .013] .021 4
c 015 .040| .015] .040
c1 .008| .012 | .008][ .012 5.
c2 - - | .005] .015
D .320 | .335 | .485 ] .495 6.
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

ALL DIMENSIONS ARE IN INCHES, UNLESS
OTHERWISE SPECIFIED.

BSC — BASIC LEAD SPACING BETWEEN
CENTERS.

D & E DO NOT INCLUDE MOLD FLASH OR
PROTRUSIONS.

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

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

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

4.3
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FIFO PRODUCTS
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FIFO MEMORIES

Integration of IDT high-speed static RAM technology with inter-
nal support logic yields high-performance, high-density FIFO
memories. A FIFO is used as a memory buffer between two
asynchronous systems with simultaneous read/write access. The
data rate between the two systems can be regulated by monitoring
the status flags and throttling the read and write accesses. Since
these FIFOs are built with an internal RAM pointer architecture,
there is no fall-through time between a write to a memory location
and a read from that memory location. System performance is
significantly improved over the shift register-based architecture of
previous FIFO designs which are handicapped with long fall-
through times.

IDT offers the widest selection of monolithic FIFOs, ranging
from shallow 64x4 and 64x5 to the high-density 32Kx9. Shallow
FIFOs regulate data flow in tightly coupled computational engines.
High-density FIFOs store large blocks in networking, telecommu-
nication and data storage systems. The IDT720X FIFO family
(256x9 through the 16Kx9 FIFOs) are all pin and function compat-
ible, making density upgrades simple. All IDT FIFOs can be
cascaded to greater word depths and expanded to greater word
widths with no external support logic.

IDT's high-speed SyncFIFO is ideal for multiprocessor sys-
tems, workstations and high-end graphics. The innovative

architecture of the SyncFIFO (internal I/O registers with separate
clock and enable inputs), along with wider data bus, simplifies
design and reduces interface logic.

The Parallel-Serial FIFOs incorporate a serial input or a serial
output shifter for serial-to-parallel or parallel-to-serial bus inter-
face. The Parallel-Serial FIFOs also offer six status flags for
flexible data throttling.

A variety of packages are available: standard plastic and
ceramic DIPs (300 and 600 mil), surface mount plastic SOIC,
PLCC, and our newest TQFP, pin grid arrays, and surface mount
LCC and CERPACK. !ncreasing board density is the overwhelm-
inggoalof IDT's package development efforts, as demonstrated by
the introduction of the 300 mil ThinDIP and the ThinQuad Flatpack
(TQFP).

FIFO modules, composed of four LCC devices mounted on a
multi-layer co-fired ceramic substrate, increase densitiesto 32Kx18
which are pin-compatible with current monolithic versions.

IDTis committed to offering FIFOs of increasing density, speed
and enhanced architectural innovations, such as Flexishift, dual
syncs, super syncs, and the BIiFIFO, for easier system interface.
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Integrated Device Technology, Inc.

CMOS ASYNCHRONOUS FIFO
256x9,512x9,1Kx 9

IDT7200L
IDT7201LA

IDT7202LA

FEATURES:

First-In/First-Out Dual-Port memory

256 x 9 organization (IDT7200)

512 x 9 organization (IDT7201)

1K x 9 organization (IDT7202)

Low power consumption

— Active: 770mW (max.)

— Power-down: 2.75mW (max.)

Ultra high speed—15ns access time

Asynchronous and simultaneous read and write

Fully expandable by both word depth and/or bit width
Pin and functionally compatible with 720X family

Status Flags: Empty, Half-Full, Full

Auto-retransmit capability

High-performance CMOS technology

Military product compliant to MIL-STD-883, Class B
Standard Military Drawing #5962-87531, 5962-89666,
5962-89863 and 5962-89536 are listed on this function.

* o o o o

e o o o o o o o o

_ DESCRIPTION:

The IDT7200/7201/7202 are dual-port memories that load
and empty data on a first-in/first-out basis. The devices use
Full and Empty flags to prevent data overflow and underflow
and expansion logic to allow for unlimited expansion capability
in both word size and depth.

The reads and writes are internally sequential through the
use of ring pointers, with no address information required to
load and unload data. Dataistoggled in and out of the devices
through the use of the Write (W) and Read (R) pins.

The devices utilizes a 9-bit wide data array to allow for
control and parity bits at the user's option. This feature is
especially useful in data communications applications where
it is necessary to use a parity bit for transmission/reception
error checking. It also features a Retransmit (RT) capability
that allows for reset of the read pointer to its initial position
when RT is pulsed LOW to allow for retransmission from the
beginning of data. A Half-Full Flag is available in the single
device mode and width expansion modes.

* The IDT7200/7201/7202 are fabricated using IDT's high-
speed CMOS technology. They are designed for those appli-
cations requiring asynchronous and simultaneous read/writes
in multiprocessing and rate buffer applications. Military grade
productis manufactured in compliance with the latest revision
of MIL-STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM

ATA INPUTS
ALY

- WRITE
W =" conTROL T
) .
[
WRITE FN|  RAM READ
POINTER [7| ARRAY K:: POINTER
256 x 9 y
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1024 x9
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CONTROL LOGIC
A A |
FLAG - T AT
LOGIC -k FLRT
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IDT7200/7201/7202 CMOS ASYNCHRONOUS FIFO
256 x 9,512x9and 1IKx 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

Q
_ U/ INDEX 88z 22388
w ] 4 28 [ vee \ UI__”__I UI__”__I \
ps [] 2 27 1 Ds / ]
4 3 2 1 32 31 30
s L] 26 [ 1 s Dz [5 20 ] Ds
D2[]4 25 [ _1Ds o1 [1s s8] D7
p1[]5 ggg; 24 [ 1 D7 Do [17 27 ] Nc
po[]6 Dogq 23 ] FLAT X [ s Jaz-1 26 | FLAT
xi]7 D283 22 1RS FF o Los 1 25 78
FFles  £382 2 [JEF @ [J10 2] &
Q[ 20 [_] XO/AF o [ 23 [] Xo/mF
ar [ 10 190 a7 Ne 112 22[] ar
a2 [ 11 18 [J Qs Q [T13 21} as
Qs [ 12 171 as \_ |1—|4|1—5”f”1—7”1—|8|1—9”2—0|
Qs [] 13 161 Qs /
— o ® M o < w
GND [] 14 15[ R §8§22F 38 2670 60 020
2679 drw 02a o
DIP/SOIC/CERPACK LCC/PLCC
TOP VIEW TOP VIEW
NOTE: . NOTE:
1. CERPACK (E28-2)and600-mil-wide DIP (P28-1 and D28-1) notavailable 1. LCC (L32-1) not available for 7200.
for 7200.
ABSOLUTE MAXIMUM RATINGS™ RECOMMENDED DC OPERATING
Symbol Rating Com'l. mi.  Junit] CONDITIONS
VTERM | Terminal Voltage -05t0+7.0|-05t0+7.0| V Symbol Parameter Min. | Typ. | Max. | Unit
with Respect Voo Military Supply 45 | 50| 55 | v
T EGND' 0to +70 55 125| °C Valtage . . .
A Tg;r:;r;?ure o+ 3510 +12 Veee Sglrtr;msrcial Supply{ 4.5 5.0 55 \
TelAS Temperature —55t0 +125| —651t0 +135| °C 9
Under Bias GND Supply Voltage 0 0 0 \
TsTG | Storage —55t0 +125| —651t0 +155 | °C ViKY Input High Voltage | 2.0 | — — v
Temperature Commercial
lout DC Output 50 50 mA Vis(h Input High Voltage | 22 | — — v
Current Miitary
NOTE: 267910101 | ViL(2) Input Low Voltage — - 08 A
1. Stressesgreater thanthose listed under ABSOLUTE MAXIMUMRATINGS Commercial and
may cause permanent damage to the device. This is a stress rating only Military
and functional operation of the device at these or any other conditions
NOTES: 2679 b1 03

above thoseindicated in the operational sections ofthis specification is not
implied. Exposure to absolute maximum rating conditions for extended 1. VIH = 2.6V for Xi input (commercial).
periods may affect reliabilty. VIH = 2.8V for Xl input (military).

2. 1.5V undershoots are allowed for 10ns once per cycle.

CAPACITANCE (Ta = +25°C, f = 1.0 MHz)

Symbol Parameter(" Condition | Max. | Unit

CIN Input Capacitance VIN = OV 8 pF

Court Output Capacitance | VouT = 0V 8 pF
NOTE: 2679 tbl 02

1. This parameter is sampled and not 100% tested.
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IDT7200/7201/7202 CMOS ASYNCHRONOUS FIFO
256 x9,512x9and 1K x 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5.0V£10%, TA = 0°C to +70°C; Military: Vcc = 5.0V+10%, TA = =55°C to +125°C)

IDT7200L IDT7200L IDT7200L
IDT7201LA IDT7201LA IDT7201LA
IDT7202LA IDT7202LA IDT7202LA
Commercial Military Commercial
tA=15,20 ns tA=20ns tA=25,35ns
Symbol Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. [ Max. |Unit
MY Input Leakage Current (Any Input) 1] — 1 |10 — [ 10 ] < — | 1 pA
ILo'é Output Leakage Current -10| — | 10 [-10] — 10 [ <10} — [ 10 | pA
VOH Output Logic “1” Voltage lIoH =-2mA 24| — — | 24 — — 24 - | — v
VoL Output Logic “0” Voltage loL = 8mA —_ - 0.4 — — 0.4 - — | 04 v
lcc1® Active Power Supply Current —_ — [125™] — — [140®] — — [125¥ ] mA
lcca® Standby Current (R=W=RS=FL/RT=VIH) -~ =] 158 — ]| —]2 | | =15 |ma
lcca(L)® | Power Down Current (All Input = Vcc - 0.2V) — | —]os| — | —]oe| —] — o5 |mA
NOTES: 2679 b1 04

1. Measurements with 0.4 < VIN< Vee.

2. R2ViH, 0.4 < Vour < Vee.

3. lcc measurements are made with outputs open (only capacitive loading).
4. Tested at f = 20MHz.

DC ELECTRICAL CHARACTERISTICS (Continued)
{Commercial: VcC = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5.0V+10%, TA = =55°C to +125°C)

IDT7200L IDT7200L IDT7200L

IDT7201LA IDT7201LA IDT7201LA

IDT7202LA IDT7202LA IDT7202LA

Military Commercial Military
tA=30,40ns ta=50ns ta = 50, 65, 80, 120 ns
Symbol Parameter Min. | Typ. |Max.| Min.| Typ.|Max.| Min. | Typ. | Max. |Unit
i Input Leakage Current (Any Input) -10| — 10 -1 — 1 -10]| — 10 | pA
Itotd Output Leakage Current -0 — [10 ] 10| — | 10| 10| — | 10 [pa
VoH Output Logic “1” Voltage [oH = —2mA 24| — | — 24| — | — 24 | — — v
VoL Output Logic “0" Voltage loL = 8mA — — | 04 — — | o4 — — 04 | V
loc1® Active Power Supply Current ‘ — | — [140®} — [ s0 | 80| — | 70 | 100 |mA
loce® Standby Current (R=W=RS=FL/RT=VH) -] — ]2 ]| —1 s 8 — 1 8 15 |mA
lcca(L)® | Power Down Current (All Input = Vcc - 0.2V) — ] —]o9| —| —los5|] — | — | 09 |mA
NOTES: 2679 tbl 05

1. Measurements with 0.4 < ViN < Vee.

2. R2ViH, 0.4 < Vout < Vee. . )

3. Icc measurements are made with outputs open (only capacitive loading).
4. Tested atf = 20MHz.
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IDT7200/7201/7202 CMOS ASYNCHRONOUS FIFO
256 x9,512x 9 and 1K x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS™
(Commercial: Vce = 5.0V4+10%, TA = 0°C to +70°C; Military: VCC = 5.0V+10%, TA = =55°C to +125°C)

Commercial | Com'l & Mil. | Commercial Military Commercial
7200L15 7200L20 7200L25 7200L30 7200L.35
7201LA15 7201LA20 7201LA25 7201LA30 7201LA35
7202LA15 7202LA20 7202L.A25 7202LA30 7202LA35

Symbol Parameter Min. | Max. | Min. | Max. [ Min. | Max. | Min. | Max. | Min. | Max. { Unit
ts Shift Frequency — 40 — 333 — | 285 — 25 —_ 222 | MHz
tRC Read Cycle Time 25 e 30 — 35 — 40 — 45 — ns
tA Access Time — 15 e 20 e 25 s 30 e 35 ns
tRR Read Recovery Time 10 —_— 10 — 10 —_ 10 —_— 10 —_ ns
trpw | Read Pulse Width® 15 { — 2| —] 2] —]3]| ]3] —1]hns
tRLZ Read Pulse LOW to Data Bus at Low-Z® | 5 — | s — 5 | — 5 | — — | ns
twz | Write Puse HIGHtoDataBusatlow-2 ] 5 | — | 6 | — | 5 | — | 5| — [ 10| — | ns
v Data Valid from Read Pulse HIGH 5 — 5 — 5 — 5 — — ns
tRHZ Read Pulse HIGH to Data Bus at High-Z‘s) — 15 — 15 e 18 s 20 — 20 ns
twe Wirite Cycle Time 25 — 30 — 35 — 40 —_ 45 — ns
twew | Write Pulse Width'® 15 — ] 20 — 25 | — 30 — | 35 — ns
tWR Wirite Recovery Time 10 — 10 — 10 — 10 —_ 10 — ns
tDs Data Set-up Time 11 - 12 - 15 —_ 18 - 18 — ns
1DH Data Hold Time 0 — 0 —_ 0 —_ ] —_ 0 — ns
tRsC Reset Cycle Time 25 - 30 - 35 —_ 40 —_ 45 —_ ns
tRS Reset Pulse Width® 5 | —t2 | —| 25| — 3| — |3 —1n
tRSS Reset Set-up Time® 15 —_ 20 — 25 — 30 — 35 — ns
tRSR Reset Recovery Time 10 — 10 — 10 — 10 — 10 — ns
tRTC Retransmit Cycle Time 25 — 30 — 35 — 40 — 45 — ns
1RT Retransmit Pulse Width® 15 | — | 20 — | 25| — | 30| — | 35 — | ns
tRTS Retransmit Set-up Timel®) 15 | — | 20 — | 5| — | 30| — | 35 — | ns
tRTR Retransmit Recovery Time 10 — 10 — 10 — 10 — 10 — ns
tEFL Reset to Empty Flag LOW —_ 25 — 30 — 35 — 40 — 45 ns
tHFH,FFH | Reset to Half-Full and Full Flag HIGH - 25 — 30 — 35 — 40 — 45 ns
tRTF Retransmit LOW to Flags Valid s 25 e 30 e 35 e 40 e 45 ns
tREF Read LOW to Empty Flag LOW e 15 s 20 e 25 — 30 — 30 ns
tRFF Read HIGH to Full Flag HIGH — 15 e 20 e 25 — 30 — 30 ns
{RPE Read Pulse Width after EF HIGH 15 — 20 — 25 — 30 — 35 — ns
tWEF Write HIGH to Empty Flag HIGH — 15 — 20 — 25 — 30 — 30 ns
tWFF Write LOW to Full Flag LOW — 15 — 20 — 25 — 30 — 30 ns
tWHF Write LOW to Half-Full Flag LOW — 25 — 30 — 35 — 40 — 45 ns
{RHF Read HIGH to Half-Full Flag HIGH — 25 — 30 — 35 — 40 — 45 ns
twpF | Write Pulse Width after FF HIGH 15 | — | 20 — | 25| — 30| — | 35 — | ns
txoL Read/Write to XO LOW — 15 | — 20 — | 25 — | 30 | — 35 | ns
XOH Read/Write to XO HIGH — 15 | — 20 — | 25 — | 30 [ — 35 | ns
txi X1 Pulse Width® 15 | — 2o | — |25 — 3| — |3 | —1]n
R Xi Recovery Time 10 — | 10 — 10 | — 10| — | 10 — | ns
xis Xl Set-up Time 10 — | 10 — 10 | — 10| — | 10 — | ns

NOTES: 2679 ol 06

1. Timings referenced as in AC Test Conditions. 3. Values guaranteed by design, not currently tested.

2. Pulse widths less than minimum value are not allowed. 4. Only applies to read data flow-through mode.
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IDT7200/7201/7202 CMOS ASYNCHRONOUS FIFO
256 x9,512x9and 1K x9 MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS™ (Continued)
{Commercial: Vcc = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5.0V+10%, TA = —55°C to +125°C)

Military | Com'l & Mil. Military(®
7200 L40 7200L50 7200L65 7200L80 7200L120
7201LA40 7201LA50 7201LA65 7201LA80 7201LA120
7202LA40 7202LA50 7202LA65 7202LA80 7202LA120

Symbol Parameter Min. | Max.| Min. | Max. [ Min. | Max. [ Min. | Max. | Min. [ Max. |Unit
ts Shift Frequency — 20 | — 15 — | 125 | — 10 —_ 7 MHz
1RC Read Cycle Time 50 — | 65 — 80 — | 100 | — 140 - ns
A Access Time —_ 40 e 50 —_ 65 s 80 — 120 ns
tRR Read Recovery Time 10 — | 15 —_ 15 — 20 — 20 — ns
trpw | Read Pulse Width® 40 — |50 | — ] 65| — |8 | —|120] — |ns
1ALz | Read Pulse LOW to Data Bus atLow-Z¥ | 5 — |10 | — 10| —fj1w0|—]10 ]| —|ns
twiz | Write Pulse HIGH to Data Bus at Low-Z* %] 10 — |15 | — 15| — [20 [ — [ 20 — ns
tov Data Valid from Read Pulse HIGH 5 — 5 — 5 — 5 — 5 — ns
tRHz | Read Pulse HIGH to DataBusatHigh-z®| — | 25 | — [ 30 [ — | 30 [ — | 30| — | 35 | ns
twe Wiite Cycle Time 50 — | 65 —_ 80 — 100 | — 140 — ns
twew | Write Pulse Width® 40 — |5 | — | 6| — |80 | —]120] — |ns
tWR Wirite Recovery Time 10 — | 15 — 15 — 20 — 20 — ns
tDs Data Set-up Time 20 — | 30 —_ 30 — 40 — 40 — ns
toH Data Hold Time o] — 5 — 10 — 10 — 10 — ns
tRsC Reset Cycle Time 50 — | 65 — 80 — 100 | — 140 — ns
tRs Reset Pulse Width® 40 | — |50 | — | es| — |8 | —|120] —|ns
tRss | Reset Set-up Time' 40 — |0 | — [ 6] —]8 | —]120] — |ns
tRSR Reset Recovery Time 10 — 15 —_ 15 — 20 — 20 — ns
tRTC Retransmit Cycle Time 50 — | 65 —_ 80 —_ 100 | — 140 — ns
tRT Retransmit Pulse Width®®) 40 —|so | — ] 6| — )8 | —]120] — |ns
tRTs | Retransmit Set-up Timet*) 40 — |50 | — | 6| — |8 | —|120] — | ns
tRTR Retransmit Recovery Time 10 — 15 — 15 — 20 — 20 —_ ns
tEFL Reset to Empty Flag LOW — 5 | — 65 — 80 — | 100 — 140 ns
tHFH,FFH | Reset to Half-Full and Full Flag HIGH — 50 | — 65 — 80 — 100 — 140 ns
tRTF Retransmit LOW to Flags Valid — 50 | — 65 — 80 — | 100 — 140 ns
tREF Read LOW to Empty Flag LOW — 30 | — 45 — 60 —_ 60 — 60 ns
tRFF Read HIGH to Full Flag HIGH — 35 | — 45 — 60 — 60 — 60 ns
tRPE Read Pulse Width after EF HIGH 40 — 50 —_ 65 — 80 —_ 120 — ns
tWEF Write HIGH to Empty Flag HIGH —_ 35 | — 45 —_ 60 — 60 — 60 ns
tWFF Write LOW to Full Flag LOW — 35 — 45 — 60 — 60 — 60 ns
tWHF Write LOW to Half-Full Flag LOW — 5 | — 65 — 80 — | 100 — 140 ns
tRHF Read HIGH to Half-Full Flag HIGH — 50 | — 65 — 80 — | 100 — 140 ns
twpF | Write Pulse Width after FF HIGH 40 — ] 50 — | 65| — ] 80 | — | 120 ] — ns
txor | Read/Write to XO LOW — 40 | — 50 | — |65 | — |8 | — |120 [ ns
txoH | ReadWrite to XO HIGH — 40| — | 50| —| 6 | — 8| — |12 | ns
I Xi Pulse Width® 0 | — |50 | — | es| — [8 | — [ 120 ] — | ns
XIR XI Recovery Time 10 — | 10 — 10| — |10 | — 10 — ns
txis XI Set-up Time 10 — ] 15 — 151 — | 158 | — 15 — ns

NOTES: 2679 bl 07

1. Timings referenced as in AC Test Conditions 4. Values guaranteed by design, not currently tested.

2. Speed grades 65, 80 and 120 not available in the CERPACK 5. Only applies to read data flow-through mode.

3. Pulse widths less than minimum value are not allowed.
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IDT7200/7201/7202 CMOS ASYNCHRONOUS FIFO
256 x9,512x9and 1IKx 9 :

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels. 1.5V
Output Load . See Figure 1

2679tbl 08

SIGNAL DESCRIPTIONS

INPUTS:
DATA IN (Do — Ds)
Data inputs for 9-bit wide data.

CONTROLS:
RESET (RS)

Reset is accomplished whenever the Reset (RS) input is
taken to a LOW state. During reset, both internal read and
write pointers are set to the first location. A reset is required
after power up before a write operation can take place. Both
the Read Enable (R) and Write Enable (W) inputs must be
in the high state during the window shown in Figure 2,
(i.e., trss before the rising edge of RS) and should not
change until trsr after the rising edge of RS. Half-Full
Flag (HF) will be reset to HIGH after Reset (RS).

WRITE ENABLE (W)

Awrite cycleisinitiated on the falling edge of this input if the
Full Flag (FF) is not set. Data set-up and hold times must be
adhered to with respect to the rising edge of the Write Enable
(W). Datais storedin the RAM array sequentially and indepen-
dently of any on-going read operation.

After half of the memory is filled and at the falling edge of
the next write operation, the Half-Full Flag (HF) will be set to
LOW and will remain set until the difference between the write
pointer and read pointer is less than or equal to one half of the
total memory of the device. The Half-Full Flag (HF) is then
reset by the rising edge of the read operation.

To prevent data overflow, the Full Flag (FF) will go LOW,
inhibiting further write operations. Upon the completion of a
valid read operation, the Full Flag (FF) will go HIGH after tRFF,
allowing a valid write to begin. When the FIFO is full, the
internal write pointer is blocked from W, so external changes
in W will not affect the FIFO when it is full.

READ ENABLE (R)

A read cycle is initiated on the falling edge of the Read
Enable (R) provided the Empty Flag (EF) is not set. The data
is accessed on a First-In/First-Out basis, independent of any
ongoing write operations. After Read Enable (R) goes HIGH,

5V
11K
TO
OUTPUT
PIN .
680Q 30pF

2679 drw 03
or equivalent circuit

Figure 1. Output Load
* Includes scope and jig capacitances.

the Data Outputs (Qo — Qs8) will return to a high-impedance
condition until the next Read operation. When all data has
been read from the FIFO, the Empty Flag (EF) will go LOW,
allowing the “final” read cycle but inhibiting further read
operations with the data outputs remaining in a high-imped-
ance state. Once a valid write operation has been accom-
plished, the Empty Flag (EF) will go HIGH after twer and a
valid Read can then begin. When the FIFO is empty, the
internal read pointer is blocked from R so external changes in
Rwill not affect the FIFO when it is empty.

FIRST LOAD/RETRANSMIT (FL/RT)

Thisis a dual-purposeinput. Inthe Depth Expansion Mode,
this pin is grounded to indicate that it is the first loaded (see
Operating Modes). Inthe Single Device Mode, this pin acts as
the restransmit input. The Single Device Mode is initiated by
grounding the Expansion In (XI).

The IDT7200/7201/7202 can be made to retransmit data
when the Retransmit Enable control (RT) inputis pulsed LOW.
A retransmit operation will set the internal read pointer to the
first location and will not affect the write pointer. Read Enable
(R) and Write Enable (W) must be in the high state during
retransmit. This feature is useful when less than 256/512/
1024 writes are performed between resets. The retransmit
feature is not compatible with the Depth Expansion Mode and
will affect the Half-Full Flag (HF), depending on the relative
locations of the read and write pointers.

EXPANSION IN (X))

This input is a dual-purpose pin. Expansion In (XI) is
grounded to indicate an operation in the single device mode.
Expansion In (XI) is connected to Expansion Out (XO) of the
previous device in the Depth Expansion or Daisy Chain Mode.

OUTPUTS:
FULL FLAG (FF)

The Full Flag (FF) will go LOW, inhibiting further write
operation, when the write pointer is one location less than the
read pointer, indicating that the device is full. If the read pointer
is not moved after Reset (RS), the Full-Flag (FF) will go LOW
after 256 writes for IDT7200, 512 writes for the IDT7201 and
1024 writes for the IDT7202.
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IDT7200/7201/7202 CMOS ASYNCHRONOUS FIFO
256 x9,512x9and 1K x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

EMPTY FLAG (EF)

The Empty Flag (EF) will go LOW, inhibiting further read
operations, when the read pointer is equal to the write pointer,
indicating that the device is empty.

EXPANSION OUT/HALF-FULL FLAG (XO/HF)

This is a dual-purpose output. In the single device mode,
when Expansion In (X]) is grounded, this output acts as an
indication of a half-full memory.

After half of the memory is filled and at the falling edge of
the next write operation, the Half-Full Flag (HF) will be set
LOW and will remain set until the difference between the write

pointer and read pointer is less than or equal to one half of the
total memory of the device. The Half-Full Flag (HF) is then
reset by using rising edge of the read operation.

In the Depth Expansion Mode, Expansion In (XI) is con-
nected to Expansion Out (XO) of the previous device. This
output acts as a signal to the next device in the Daisy Chain
by providing a pulse to the next device when the previous
device reaches the last location of memory.

DATA OUTPUTS (Qo — Qs)
Data outputs for 9-bit wide data.This data is in a high-
impedance condition whenever Read (R) is in a high state.

- tRSC -
- tRs -
tRss 14— { RSR—P|
W K
tRss >
T KRXAXRRRXXXE
tEFL
EF 0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'¢
tHFH, tFFH
e FF - X0000000OOAOCARKOOOOOKXXXX 0'0}0'0'0'0'0'0
2679 drw 04
Figure 2. Reset
:logjss;:_F _'H_F may change status during Reset, but flags will be valid at tRsc.
2. Wand R = Vin around the rising edge of RS.

[<¢—————tRC

le—— t A ——>

R X

/

t———t RHZ —

¢t RLZ

-t twce
[————  WPW — >t ——{ WR—]|
w 5( 7k }
F tDS —»t<— {DH
Do-1Ds DATA IN VALID

DATAINVALD }———

\

2679 drw 05

Figure 3. Asynchronous Write and Read Operation
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LAST WRITE IGNORED FIRST READ ADDITIONAL FIRST
WRITE READS WRITE
R \ \__/
NI AN/ \__/
tWFF tRFF
L F
2679 drw 06
Figure 4. Full Flag From Last Write to First Read
LAST READ IGNORED FIRST WRITE ADDITIONAL FIRST
READ WRITES READ
w \ \__/
_R. )|
tREF tWEFF
E_F
ta
\/ \/ \/ \/
DATA OUT — OXX vaLiD XX XX vaup XX)

2679 drw 07

Figure 5. Empty Flag From Last Read to First Write

tRTC
tRT
RT X r
tRTS tRTR—¥
5 XXX ~
RTF |
7, 7.7 XRXXCRXXRXX KR XX KR X KX X KX X KX KXY, v

2679drw 08

Figure 6. Retransmit
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t WEF

IRPE]
T

2679 drw 03

o

Figure 7. Minimum Timing for an Empty Flag Coincident Read Pulse

T 1
ZZALATALELRELEARRARARARRARARRARRNNRS " ;{‘

]}

t t AHF ==
L—t RHF
HF HALF-FULL ORLESS MORE THAN HALF-FULL

HALF-FULL OR LESS

2679 drw 11
Figure 9. Half-Full Flag Timing

WRITE TO
LAST PHYSICAL
LOCATION —
W READ FROM
LAST PHYSICAL
LOCATION
R
txoL tXOH txoL t XOH

X0

2679drw 12

Figure 10. Expansion Out
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R

txi txi
Xi
txis
WRITE TO
FIRST PHYSICAL
W LOCATION
R

r—

Figure 11. Expansion In

OPERATING MODES:

Care must be taken to assure that the appropriate flag is
monitored by each system (i.e. FFis monitored on the device
where W is used; EF is monitored on the device where R is
used). For additional information, refer to Tech Note 8: Oper-
ating FIFOs on Full and Empty Boundary Conditions and
Tech Note 6: Designing with FIFOs.

Single Device Mode

Asingle IDT7200/7201/7202 may be used when the appli-
cation requirements are for 256/512/1024 words or less. The
IDT7200/7201/7202 isin a Single Device Configuration when
the Expansion In (XI) control input is grounded (see Figure
12).

Depth Expansion

The IDT7200/7201/7202 can easily be adapted to applica-
tions when the requirements are for greater than 256/512/
1024 words. Figure 14 demonstrates Depth Expansion using
three |DT7200/7201/7202s. Any depth can be attained by
adding additional IDT7200/7201/7202s. The IDT7200/7201/
7202 operates in the Depth Expansion mode when the follow-
ing conditions are met:

1. The first device must be designated by grounding the First

Load (FL) control input.

All other devices must have FL in the high state

The Expansion Out (XO) pin of each device must be tied to

the Expansion In (XI) pin of the next device. See Figure 14.

. External logicis needed to generate a composite Full Flag
(FF) and Empty Flag (EF) This requires the ORing of all
EFsand ORing of all FFs (i (i.e. allmustbe setto generate the
correct composne_f_:F or EF). See Figure 14. .

. The Retransmit (RT) function and Half-Full Flag (HF) are
not available in the Depth Expansion Mode.

2.
3.

For additional information, refer to Tech Note 9: Cascadlng
FIFOs or FIFO Modu/es

XIS READ FROM
FIRST PHYSICAL
LOCATION /
2679 drw 13
USAGE MODES:

Width Expansion

Word width may be increased simply by connecting the
corresponding input control signals of multiple devices. Sta-
tus flags (EF, FFand HF) can be detected from any one device.
Figure 13 demonstrates an 18-bit word width by using two
IDT7200/7201/7202s. Any word width can be attained by
adding additional IDT7200/7201/7202s (Figure 13).

Bidirectional Operation

Applications which require data buffering between two
systems (each system capable of Read and Write operations)
can be achieved by pairing IDT7200/7201/7202s as shownin
Figure 16. Both Depth Expansion and Width Expansion may
be used in this mode.

Data Flow-Through

Two types of flow-through modes are permitted, a read
flow-through and write flow-through mode. For the read flow-
through mode (Figure 17), the FIFO permits a reading of a
single word after writing one word of data into an empty FIFO.
The data is enabled on the bus in (tWEF + tA) ns after the rising
edge of W, called the first write edge, and it remains on the
bus until the R line is raised from LOW-to-HIGH, after which
the bus would go into a three-state mode after tRHz ns. The
EF line would have a pulse showing temporary deassertion
and then would be asserted.

In the write flow-through mode (Figure 18), the FIFO
permits the writing of a single word of data immediately after
reading one word of data from a full FIFO. The Rline causes
the FF to be deasserted but the W line being LOW causesiit to
be asserted again in anticipation of a new data word. On the
rising edge of W, the new word is loaded in the FIFO. The W
line must be toggled when FF is not asserted to write new data
in the FIFO and to increment the write pointer.

Compound Expansion

The two expansion techniques described above can be
applied together in a straightforward manner to achieve large
FIFO arrays (see Figure 15).

5.1
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(HALF-FULL FLAG)  (HP)

WRITE (W) READ (R)
/) IDT %
DATA IN (D) / X 7200/ 7 > DATA OUT (Q)
FULL FLAG (FF) = %%12/ > EMPTY FLAG EF)
RESET (RS) > - RETRANSMIT (RT)
EXPANSION IN X) =
2679 drw 14

Figure 12. Block Diagram of Single 256/512/1024 x 9 FIFO

FF HF
18 9 * 9 f
DATAIN (D)
WRITE T IR P
) ot — READ ()
FULL FLAG F) 7201/ 7200/ [———— EMPTYFLAG EF)
7201/
RESET f§) —————»F— -~~~ » 702 _
T~ —--—-1 [+~ RETRANSMIT {fT)
7 ya
/ /
7 7
Bk I=
y DATAoUT(Q)
2679 drw 15
Figure 13. Block Diagram of 256/512/1024 x 18 FIFO Memory Used in Width Expansion Mode
TABLE I—RESET AND RETRANSMIT
Single Device Configuration/Width Expansion Mode
Inputs Internal Status Outputs
Mode RS RT Xi Read Pointer Write Pointer EF FF HF
Reset 0 X 0 Location Zero Location Zero 0 1 1
Retransmit 1 0 0 Location Zero Unchanged X X X
Read/Write 1 1 0 Increment!" Increment’") X X X
NOTE: 2679 101 09
1. Pointer will increment if flag is HIGH.
TABLE II—RESET AND FIRST LOAD TRUTH TABLE
Depth Expansion/Compound Expansion Mode
Inputs Internal Status Outputs
Mode RS L Xi Read Pointer Write Pointer EF FF
Reset First Device 0 0 1) Location Zero Location Zero 0 1
Reset All Other Devices 0 1 (1) Location Zero Location Zero 0 1
Read/Write 1 X (1) X X X X
NOTE:

2679 tbl 10
1. Xiisconnected to XO of previous device. See Figure 14. RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Flag Full Output,
XI = Expansion Input, HF = Half-Full Flag Output
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Figure 14. Block Diagram of 768 x 9/1536 x 9/3072 x 9 FIFO Memory (Depth Expansion)
Qo-Qs Qo-Q17 Q(N-8) -QN
Qo-Qs I | Q9—Q17 | l Q(N-8) -QN
IDT7200/ IDT7200/ IDT7200/
IDT7201/ IDT7201/ IDT7201/
e IDT7202 IDT7202 IDT7202
R, W, RS ——» DEPTH > DEPTH —— = ™ DEPTH
EXPANSION EXPANSION EXPANSION
BLOCK BLOCK BLOCK
{} Do -Ds {} Dg -D17 {T DN-8)-DN
Do-DN cee
Do -DN D1s -DN D(N-8)-DN

Figure 15. Compound FIFO Expansion

NOTES:

1. For depth expsansion block see section on Depth Expansion and Figure 14.
2. For Flag detection see section on Width Expansion and Figure 13.

2679 drw 17
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Wa—> <— RB
7200/ [ EFB

FFa<—— 7201/ |—» HFp

p—

Dao-8 QBo-8

SYSTEM A < > SYSTEM B
QAo0-8 DBo0-8
or K — |

Ra—™ 7200/ |e— g

N 7201/
HFA— 7202
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Figure 16. Bidirectional FIFO Mode
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Figure 17. Read Data Flow-Through Mode

I \ A
R \ 7
[¢————— t WPF
— —
W § § § § § \ /
t RFF
FF 7 j:
L— t WFF — tDH
DATAIN VAL.’S
¢——t ps
—— t A

KXY oracrrvao XXX

Figure 18. Write Data Flow-Through Mode
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ORDERING INFORMATION
IDT  XXXX X XXX
Device Type Speed Package

X X

Process/
Temperature
Range

Power

Blank

.t

120}

| LA

7200
7201
7202

* "A" to be included for 7201 and 7202 ordering part number.

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

Plastic DIP '57201 & 7202 Only)
Plastic THINDIP

CERDIP (7201 & 7202 Only)

Ceramic THINDIP

Plastic Leaded Chip Carrier

SoIC

Leadless Chip Carrier (7201 & 7202 Military Only
CERPACK (7201 & 7202 Military Only)

Commercial Only

Commercial Only
Military Only
Commercial Only

or . Access Time (ta)
Military Only

Speed in Nanoseconds

Military only--
except XE
package J

Low Power*

256 x 9-Bit FIFO
512 x 9-Bit FIFO
1024 x 9-Bit FIFO

2679 drw 21
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Integrated Device Technology, Inc.

CMOS ASYNCHRONOUS FIFO
2048 x 9, 4096 x 9,
8192 x 9 and 16384 x 9

IDT7203
IDT7204
IDT7205
IDT7206

FEATURES:

First-In/First-Out Dual-Port memory

2048 x 9 organization (IDT7203)

4096 x 9 organization (IDT7204)

8192 x 9 organization (IDT7205)

16384 x 9 organization (IDT7206)

High-speed: 15ns access time

Low power consumption

— Active: 770mW (max.)

— Power-down: 44mW (max.)

Asynchronous and simultaneous read and write

Fully expandable in both word depth and width

Pin and functionally compatible with IDT720X family
Status Flags: Empty, Half-Full, Full

Retransmit capability

High-performance CMOS technology

Military product compliant to MIL-STD-883, Class B
Standard Military Drawing for #5962-88669 (IDT7203),
5962-89567 (IDT7203), and 5962-89568 (IDT7204) are
listed on this function.

e o o o o o o

e o o o o o o @

DESCRIPTION:

The IDT7203/7204/7205/7206 are dual-port memory buff-
ers with internal pointers that load and empty data on a first-
inffirst-out basis. The device uses Full and Empty flags to
prevent data overflow and underflow and expansion logic to
allow for unlimited expansion capability in both word size and
depth.

Data is toggled in and out of the device through the use of
the Write (W) and Read (R) pins.

The devices 9-bit width provides a bit for a control or parity
at the user's option. It also features a Retransmit (RT) capa-
bility that allows the read pointer to be resettoits initial position
when RT is pulsed LOW. A Half-Full Flag is available in the
single device and width expansion modes.

The IDT7203/7204/7205/7206 are fabricated using IDT's
high-speed CMOS technology. They are designed for appli-
cations requiring asynchronous andsimultaneous read/writes
in multiprocessing, rate buffering, and other applications.

Military grade product is manufactured in compliance with
the latest revision of MIL-STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM

DATA INPUTS
(D

0 =Ds)
— WRITE | o
W=">1 CONTROL IRERENENEEE]
N \ H
2048 x 9
POINTER AT POINTER
8192x 9 AN
16384 x 9
[
[ ]
[}
|IRERENANANE]
STATE .
BUFFERS {5 RS
DATAOUTPUTS ¥
= READ —8
R=™ coNTROL FL%%%
—4 [}
FLAG [ — AET
LOGIC . = FLRT
EXPANSION [
D ——— LOGIC F——— XO/HF 2661 drw 01

The IDT logo is a regi: d of I d Device Techolegy, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1993
©1993 Integrated Device Technology, Inc. DSC-2004/6
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IDT7203/7204/7205/7206 CMOS ASYNCHRONOUS FIFO

2048 x 9, 4096 x 9, 8192 x 9 and 16384 x 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

[$) o
wilr Y sbve INDEX &8Ez3a4
Da [f 2 27 1 D4 Y UTTTIEET O\
D3 43 26 Ds D2 {15 2 © @9 ps
D2 4 P28-1 25 & Ds D1 J6 28[ D7
p1Ods p28.2 24 Dz Do [17 7[]1 NC
Do O s 5 230 FLURT ¥ [ J32-1 l1e &t
- D28-1 Xl tls 26L] FL/RT
xigz 2 20 RS £ [ & [
D28-3 = FF [1o 25[1RS
FF s “n21 1 EF L32-1 ==
S028-3° 2 Qo [110 24[1EF.
Q1 10 193 Q7 NC [112 22[]Q7
Q4 n 18 Qs Q2113 w o ~® o 021[]Q6
Qs 12 7HQs jaiapaihaapial]
Qs O 13 160 Q4 mvm_/
GND [ 14 150 R og% gn:c,c,
O] 2661 drw 02b
2661 drw 02a
DIP PLCC/LCC
TOP VIEW TOP VIEW
NOTES:
1. The THINDIPs P28-2 and D28-3 are only available for the 7203/7204/
7205.

2. The small outline package SO28-3 is only available for the 7204.
3. Consult factory for CERPACK pinout.

ABSOLUTE MAXIMUM RATINGS(")

RECOMMENDED DC OPERATING

Symbol | Rating Commercial | Military | unit| CONDITIONS
VTERM | Terminal -05t0+70 | -0.5t0+7.0 v Symbol Parameter Min. | Typ. | Max. | Unit
Voltage with veeM | Military Supply 45 5.0 55 Y
Respect to Voltage
GND vcce | Commercial Supply 4.5 5.0 55 \
TA Operating 010 +70 —55t0+125 | °C Voltage
Temperature GND | Supply Voltage 0 0 ) v
TBIAS Temperature | —55t0 +125 | -65t0+135 | °C ) -
Under Bias VIH Igput ngh' \{oltage 2.0 — — Vv
TSTG | Storage 5510+ 125 | —6510+155 | °C ommercia
Temperature VIH“) Input High Voltage 2.2 —_ -—_ )
1oUT | DC Output 50 50 mA Military
Current viL™ | Input Low Voltage — — 0.8 \
NOTE: 2661 tbl 01 Commercial and
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- Military
INGS may cause permanentdamage to the device. Thisisastressrating  noTE: 2651 1B102

only and functional operation of the device atthese or any other conditions 4
above thoseindicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

. 1.5V undershoots are allowed for 10ns once per cycle.
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IDT7203/7204/7205/7206 CMOS ASYNCHRONOUS FIFO
2048 x 9,4096 x 9, 8192 x 9 and 16384 x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS FOR THE 7203 AND 7204

(Commercial: Vce = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5.0V+10%, TA = —55°C to +125°C)

IDT7203/7204 IDT7203/7204
Commercial Military
tA = 15, 20, 25, 35, 50 ns tA = 20, 30, 40, 50, 65, 80, 120 ns
Symbol Parameter Min. Typ. Max. Min. Typ. Max. Unit
L2 Input Leakage Current (Any Input) -1 —_ 1 - — 1 pA
ILo® Output Leakage Current -10 — 10 -10 - 10 HA
VOH Output Logic “1” Voltage IoH = -2mA 24 e e 2.4 —_ —_ \
VoL Output Logic “0” Voltage loL = 8mA — — 04 - — 04 )
lcc1(@ Active Power Supply Current —_ — 1200 — — 1500 mA
lcca® Standby Current (R=W=RS=FL/RT=ViH) — — 12 — —_ 25 mA
lcca(L)® | Power Down Current (All Input = Vcc - 0.2V) | — — 2 — — 4 mA
Icca(S)(“) Power Down Current (All Input = Vcc - 0.2V)| — — 8 — — 12 mA
NOTES: 2661 tbl 03
1. Speed grades 65, 80, and 120ns are only available in the ceramic DIP.
2. Measurements with 0.4 < VN < Vcc.
3. RV, 0.4 <Vourt < Vee.
4. lcc measurements are made with outputs open (only capacitive loading).
5. Tested at f = 20MHz.
DC ELECTRICAL CHARACTERISTICS FOR THE 7205 AND 7206
(Commercial: Vcc = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5.0V+£10%, TA =-55°C to +125°C)
IDT7205/7206 IDT7205/7206
Commercial Military
ta = 15, 20, 25, 35, 50 ns tA = 20, 30, 50 ns
Symbol Parameter Min. Typ. Max. Min. Typ. Max. Unit
[ Input Leakage Current (Any Input) -1 — 1 -1 — 1 pA
Ito®@ Output Leakage Current —-10 — 10 -10 — 10 pA
VoH Output Logic “1” Voltage lIoH = -2mA 2.4 —_ — 24 — — \'
VoL Output Logic “0” Voltage loL = 8mA — — 0.4 — — 0.4 \
lcc1® Active Power Supply Current — — 1204 — — 15004 mA
lcc2® Standby Current (R=W=RS=FL/RT=VIH) — — 12 — — 25 mA
lcca(L)® | Power Down Current (All Input = Vcc - 0.2V)| — — 8 — - 12 mA
NOTES: 2661 tbl 04

1. Measurements with 0.4 < ViN < Vece.
2. R2VH, 0.4 <Vout < Vee.

3. lcc measurements are made with outputs open (only capacitive loading).
4. Tested atf = 20MHz.
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2048 x 9, 4096 x 9, 8192 x 9 and 16384 x 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS"
(Commercial: VG = 5V + 10%, TA = 0°C to +70°C: Military: Vce = 5V + 10%, TA = =55°C to +125°C)

Commercial | Com'l & Mil. | Commercial | Military | Commercial
7203S/L15 7203S/L20 | 7203S/L25 |7203S/L30| 7203S/L35
7204S/L15 7204S/L20 | 7204S/L25 |7204S/L30 | 7204S/L35

7205L15 7205L20 7205L25 7205L30 7205L35
7206L15 7206120 7206L25 7206L30 7206L35
Symbol Parameters Min. Max. | Min. Max.| Min. Max. [Min. Max.| Min. Max.| Unit
s Shift Frequency — 40 —_ 333| — 285 |— 25| — 222 | MHz
tRC Read Cycle Time 25 — 30 e 35 —_ 40 — | 45 —_ ns
tA Access Time — 15 —_ 20 — 25 — 30| — '35 ns
tRR Read Recovery Time 10 —_ 10 — 10 — 10 — 10 — ns
tRPW Read Pulse Width@® 15 — 20 — | 25 — |30 — | 35 — ns
tRLZ Read LOW to Data Bus LOW® 5 — 5 — 5 — 5 — 5 — ns
twiLz - | Write HIGH to Data Bus Low-Z® 4 5 — 5 — 5 — 5 — 1| 10 — ns
tov Data Valid from Read HIGH 5 — 5 — 5 — 5 — 5 — ns
tRHZ Read HIGH to Data Bus High-Z® — 15 _ 5] — 18 |— 20 | — 20 ns
twe Write Cycle Time 25 —_ 30 — | 35 — |40 — | 45 — ns
tWPW Wirite Pulse Width@® 15 — 20 — | 25 — |30 — ] 35 — ns
tWR Write Recovery Time 10 — 10 — 10 — 10 — 1 10 — ns
tns Data Set-up Time 11 —_ 12 —_ 15 —_ 18 - 18 — ns
tOH Data Hold Time 0 —_ ] — 0 — 0 —_ 0 — ns
tRsC Reset Cycle Time 25 -_ 30 — | 35 — |40 — | 45 —_ ns
tRs Reset Pulse Width® 15 — 20 — | 25 — |30 — | 35 — ns
tRSS Reset Set-up Time® 15 — | 20 — | 25 — |30 —| 36 — ns
tRSR Reset Recovery Time 10 — 10 — 10 — 10 — | 10 — ns
tRTC - | Retransmit Cycle Time 25 — 30 — | 35 ~— |40 — | 45 —_ ns
tRT Retransmit Pulse Width@® 15 — 20 — | 25 — |30 — | 35 — ns
RTS Retransmit Set-up Time® 15 — 20 — | 25 — |30 — | 35 — ns
tRSR Retransmit Recovery Time 10 — 10 - 10 - 10 — ] 10 —_ ns
tEFL Reset to EF LOW — 25 | — 30| — 3 |— 40| — 45 ns
tHFH, tFFH | Reset to HF and FF HIGH — 25 | — 30| — 3 |— 40} — 45 ns
tRTF Retransmit LOW to Flags Valid — 25 —_ 30 | — 35 | — 40| — 45 ns
tREF Read LOW to EF LOW — 15 | — 20| — 25 |— 30} — 30 ns
tRFF Read HIGH to FF HIGH — 15 — 2 | — 25 | — 30| — 30 ns
tRPE Read Pulse Width after EF HIGH 15 — 20 — | 25 — |30 — | 35 —_ ns
tWEF Write HIGH to EF HIGH — 15 — 20 | — 25 | — 30| — 30 ns
tWFF Write LOW to FF LOW — 15 | — 20| — 25 |— 30| — 30 ns
tWHF Write LOW to HF Flag LOW — 25 — 30 | — 35 | — 40| — 45 ns
tRHF Read HIGH to HF Flag HIGH — 25 — 30 | — 35 |— 40| — 45 ns
tWPF Write Pulse Width after FF HIGH 15 — 20 — 25 — 30 — | 35 —_ ns
txoL Read/Wiite LOW to XO LOW — 15 | — 20| — 25 |— 3| — 35 ns
tXOH Read/Write HIGH to XO HIGH — 15 — 20 | — 25 —_ 30| — 35 ns
txI Xl Pulse Width® 15 — | 20 — 125 — 3o —| 3B — ns
tXIR XI Recovery Time 10 — | 10 —]l10 — j1o6 —| 10 — ns
txis Xl Set-up Time 10 — | 10 — 10 — [10 —[ 15 — ns
NOTES: 2661 tbl 05

1. Timings referenced as in AC Test Conditions.

2. Pulse widths less than minimum are not allowed.
3. Values guaranteed by design, not currently tested.
4. Only applies to read data flow-through mode.
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IDT7203/7204/7205/7206 CMOS ASYNCHRONOUS FIFO
2048 x 9, 4096 x 9, 8192 x 9 and 16384 x 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS™ (Continued)
{Commercial: Vcc =5V £ 10%, TA = 0°C to +70°C; Military: Vcc = 5V + 10%, TA = -55°C to +125°C)

Military Com'l & Mil. Military®
7203S/L40 7203S/L50 | 7203S/L65 | 7203S/L80 | 7203S/L120
7204S/L40 7204S/L50 | 7204S/L65 | 7204S/L80 | 7204S/L120
7205L50
7206L50
Symbol Parameters Min.  Max. | Min. Max.| Min. Max. | Min. Max.| Min. Max. | Unit
fs Shift Frequency — 20 — 5| — 125| — 10| — 7 MHz
tRC Read Cycle Time 50 — 65 — | 80 — | 100 — | 140 — ns
tA Access Time — 40 — 50 | — 65 | — 80| — 120 ns
tRA Read Recovery Time 10 — 15 —_ 15 — | 20 — | 20 —_ ns
thPw Read Pulse Width® 40 — 50 — | 65 — | 80 — | 120 — ns
tRLZ Read LOW to Data Bus LOW® 5 —_ 10 — | 10 — | 10 — | 10 — ns
twLz Write HIGH to Data Bus Low-Z* 9 10 — 15 — | 15 — | 20 — | 20 — ns
tov Data Valid from Read HIGH 5 — 5 — 5 — 5 — 5 — ns
tRHZ Read HIGH to Data Bus High-z* — 25 — 30| — 30 | — 30| — 35 ns
twe Write Cycle Time 50 - 65 — | 80 — |100 — | 140 — ns
twpw Write Pulse Width® 40 — 50 — | 65 — | 80 — ] 120 — ns
twR Write Recovery Time 10 — 15 — | 15 — | 20 — | 20 — ns
tos Data Set-up Time 20 — 30 — | 30 — | 40 — | 40 — ns
tOH Data Hold Time 0 — 5 — 10 e 10 —_ 10 —_ ns
tRsC Reset Cycle Time 50 — 65 — | 80 — | 100 — | 140 — ns
tRS Reset Pulse Width® 40 — 50 — | 65 — | 80 -1 120 — ns
tRSS Reset Set-up Time* 40 — 50 — | 85 — | 80 — | 120 — ns
tRSR Reset Recovery Time 10 —_ 15 —_ 15 — | 20 — | 20 — ns
tRTC Retransmit Cycle Time 50 — 65 — | 80 — | 100 — | 140 — ns
tRT Retransmit Pulse Width® 40 — 50 — | 65 — | 80 — 1} 120 — ns
tRTS Retransmit Set-up Time'® 40 — 50 — | 65 — | 80 — | 120 — ns
tRSR Retransmit Recovery Time 10 — 15 — ] 15 — | 20 — ] 20 — ns
tEFL Reset to EF LOW — 50 | — 65| — 80 | — 100 — 140 | ns
tHFH, tFFH | Reset to HF and FF HIGH — 50 — 65 | — 80 | — 100| — 140 ns
tRTF Retransmit LOW to Flags Valid —— 50 — 65 | — 80 — 100 — 140 ns
tREF Read LOW to EF Flag LOW — 35 — 45 | — 60 | — 60 | — 60 ns
tRFF Read HIGH to FF HIGH — 35 — 45 | — 60 | — 60 | — 60 ns
tRPE Read Pulse Width after EF HIGH 40 — 50 — | 65 — | 80 — | 120 — ns
tWEF Write HIGH to EF HIGH — 35 e 45 e 60 — 60 — 60 ns
tWFF Write LOW to FF LOW — 35 — 45 | — 60 | — 60 | — 60 ns
tWHF Write LOW to HF LOW — 50 — 65 | — 80 | — 100 — 140 ns
tRHF Read HIGH to HF HIGH — 50 — 65 | — 80 | — 100 — 140 ns
tWPF Write Pulse Width after FF HIGH 40 —_ 50 — | 65 - | 80 — | 120 — ns
txoL Read/Write LOW to XO LOW — 40 —_— 50 — 65 — 80 — 120 ns
tXOH Read/Write HIGH to XO HIGH — 40 — 5 [ — 65 | — 80| — 120 ns
txi Xl Pulse Width® 40 — 50 — | 65 — | 80 — ] 120 — ns
tXIR XI Recovery Time 10 — | 10 —[10 —1]10 —] 10 — ns
txis XI Set-up Time 15 — | 15 —| 15 -1 —] 15 — ns
NOTES: 2661 tbl 06

1. Timings referenced as in AC Test Conditions.

. Speed grades 65, 80, and 120ns are only available in the ceramic DIP.
. Pulse widths less than minimum are not allowed.

. Values guaranteed by design, not currently tested.

. Only applies to read data fiow-through mode.

aprON
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1DT7203/7204/7205/7206 CMOS ASYNCHRONOUS FIFO
2048 x 9, 4096 x 9, 8192 x 9 and 16384 x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS

Input Pulse Levels GND to 3.0V

Input Rise/Fall Times Sns

Input Timing Reference Levels 1.5V

Output Reference Levels 1.5V

Output Load See Figure 1

2661 o107

CAPACITANCE™ (Ta = +25°C, f = 1.0 MHz)

Symbol Parameter Condition Max. | Unit

o Input Capacitance VIN = OV 10 pF

Cout{"? [Output Capacitance | Vourt = 0V 10 pF
NOTES: 2661 tol 08

1. This parameter is sampled and not 100% tested.
2. With output deselected.

SIGNAL DESCRIPTIONS

Inputs:

DATA IN (Do-Ds) — Data inputs for S-bit wide data.
Controls:

RESET (RS) — Resetis accomplished whenever the Reset
(RS) input is taken to a LOW state. During reset, both internal
read and write pointers are set to the first location. A reset is
required after power-up before a write operation can take place.
Both the Read Enable (R) and Write Enable (W) inputs must
be in the HIGH state during the window shown in Figure 2
(i.e. trss before the rising edge of RS) and should not
change until trsR after the rising edge of RS.

WRITE ENABLE (W)—A write cycleis initiated on the falling
edge of this input if the Full Flag (FF) is not set. Data set-up and
hold times must be adhered-to, with respect to the rising edge
of the Write Enable (W). Data is stored in the RAM array
sequentially and independently of any on-going read operation.

After half of the memory isfilled, and at the falling edge of the
next write operation, the Half-Full Flag (HF) will be set to LOW,
and will remain set until the difference between the write pointer
and read pointer is less-than or equal to one-half of the total
memory of the device. The Half-Full Flag (HF) is reset by the
rising edge of the read operation. _

To prevent data overflow, the Full Flag (FF) will go LOW on
the falling edge of the last write signal, which inhibits furtherwrite
operations. Upon the completion of a valid read operation, the
Full Flag (FF) will go HIGH after tRFF, allowing a new valid write
to begin. When the FIFO is full, the internal write pointer is
blocked from W, so external changesin Wwill not affect the FIFO
when it is full. '

5V
1.1KQ
D.U.T.
680Q 30pF*
2661 drw 03

OR EQUIVALENT CIRCUIT

Figure 1. Output Load

*Includes jig and scope capacitances.

READ ENABLE (R) — A read cycleisinitiated on the falling
edge of the Read Enable (R), provided the Empty Flag (EF) is not
set. The data is accessed on a First-In/First-Out basis, inde-
pendent of any ongoing write operations. After Read Enable (R)
goes HIGH, the Data Outputs (Qo through Qs) will return to a
high-impedance condition until the next Read operation. When
all the data has been read from the FIFO, the Empty Flag (EF)
will go LOW, allowing the “final” read cycle but inhibiting further
read operations, with the data outputs remaining in a high-
impedance state. Once a valid write operation hasbeenaccom-
plished, the Empty Flag (EF) will go HIGH after twer and a valid
Read can thenbegin. Whenthe FIFQis empty, theinternal read
pointer is blocked from R so external changes will not affect the
FIFO when it is empty.

FIRST LOAD/RETRANSMIT (FL/RT) — This is a dual-
purpose input. In the Depth Expansion Mode, this pin is
grounded to indicate that it is the first device loaded (see
Operating Modes). The Single Device Mode is initiated by
grounding the Expansion In (XI).

The IDT7203/7204/7205/7206 can be made to retransmit
data when the Retransmit Enable Control (RT) input is pulsed
LOW. A retransmit operation will set the internal read pointer to
the first location and will not affect the write pointer. The status
of the Flags will change depending on the relative locations of
the read and write pointers. Read Enable (R) and Write Enable
(W) must be in the HIGH state during retransmit. This feature is
useful when less than 2048/4086/8192/16384 writes are per-
formed between resets. The retransmit feature is not compat-
ible with the Depth Expansion Mode.

EXPANSION IN (X) — This input is a dual-purpose pin.
Expansion In (XI) is grounded to indicate an operation in the
single device mode. Expansion In (XI) is connected to Expan-
sion Out (XO) of the previous device in the Depth Expansion or
Daisy-Chain Mode.
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IDT7203/7204/7205/7206 CMOS ASYNCHRONOUS FIFO
2048 x 9, 4096 x 9, 8192 x 9 and 16384 x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

Outputs:

FULL FLAG (FF)— The Full Flag (FF) willgo LOW, inhibiting
further write operations, when the device is full. If the read
pointer is not moved after Reset (RS), the Full Flag (FF) will go
LOW after 2048/4096/8192/16384 writes.

EMPTY FLAG (EF) — The Empty Flag (EF) will go LOW,
inhibiting further read operations, when the read pointer is equal
to the write pointer, indicating that the device is empty.

EXPANSION OUT/HALF-FULL FLAG (XO/HF) — Thisisa
dual-purpose output. In the single device mode, when Expan-
sion In (X1 is grounded, this output acts as anindication of a half-
full memory.

After half of the memory isfilled, and at the falling edge of the
next write operation, the Half-Full Flag (HF) will be set to LOW
and willremain set until the difference between the write pointer

and read pointer is less than or equal to one half of the total
memory of the device. The Half-Full Flag (HF) is then reset by
the rising edge of the read operation.

In the Depth Expansion Mode, Expansion In (XI) is con-
nected to Expansion Out (XO) of the previous device. This
output acts as a signal to the next device in the Daisy Chain by
providing a pulse to the next device when the previous device
reaches the last location of memory. There willbe an XO pulse
when the Write pointer reaches the lastlocation of memory, and
an additional XO pulse when the Read pointer reaches the last
location of memory.

DATA OUTPUTS (Qo-Qs) — Qo-Qs are data outputs for 9-
bitwide data. These outputs are in a high-impedance condition
whenever Read (R) is in a HIGH state.

- tRSC >
- _§< tRs 7(___
tRss »1a— tRSR —#
W XXXXXA -
tRSS—————>]
R XXXKXXA
- tEFL >
XXX s
tHFH, tFFH >
IR, FF 4

NOTE: .
1. Wand R = ViHaround the rising edge of RS.

2661 drw 04

Figure 2. Reset

tRC - tRPW ——>]
e A . t RR—
l— tA——>
R | N
| triz tov [ e—— t RHZ ——»
Qo-Qs DATAouT VALID ‘x’ DATAouUTVALID 0:0 ———e
twe -
[———— t WPW ——a—— tWR—
tos»-fe—~1pH
Do-Ds DATAIN VALID DATAIN VALID

2661 drw 05

Figure 3. Asynchronous Write and Read Operation




IDT7203/7204/7205/7206 CMOS ASYNCHRONOUS FIFO

2048 x 9, 4096 x 9, 8192 x 9 and 16384 x 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES
IGNORED
LAST WRITE WRITE FIRST READ
R
W

jx_/\_/
twrF tRFF

2661 dw 06

Figure 4. Full FlagTiming From Last Write to First Read

LASTREAD | 'CRofED FIRST WRITE

)

EF

DATAOUT —— | ‘:’ @ ‘I

JME;P__

2661 drw 07

Figure 5. Empty Flag Timing From Last Read to First Write

tRTC
tRT

oY

tRTS tRTR —

w7 XRRRRY S
e R O0000000OOOOOONOAAAOOARAANAHNAN0

FLAG VALID

2661 drw 08

NOTE:
1. EF, FF and HF may change status during Retransmit, but flags will be valid at trTc.

Figure 6. Retransmit
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IDT7203/7204/7205/7206 CMOS ASYNCHRONOUS FIFO

2048 x 9, 4096 x 9, 8192 x 9 and 16384 x 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES
w T\ j&
t WEF [w—
EF i
— ‘ \<—_t RPE
A ONONONMONONONIONANONNANN N\ ;!‘
2661 drw 09

Figure 7. Minimum Timing for an Empty Flag Coincident Read Pulse.

R N\
tRFF  fe—

FF A

_ \4_- twpr

AN\

2661 drw 10
Figure 8. Minimum Timing for an Full Flag Coincident Write Pulse.
W
R
tWHF
HF HALF-FULL OR LESS MORE THAN HALF-FULL HALF-FULL OR LESS

2661 drw 11
Figure 9. Half-Full Flag Timing

WRITE TO
LAST PHYSICAL
LOCATION

=

READ FROM
— LAST PHYSICAL
R LOCATION

txoH

X0

2661 drw 12

Figure 10. Expansion Out
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IDT7203/7204/7205/7206 CMOS ASYNCHRONOUS FIFO
2048 x 9, 4096 x 9, 8192 x 9 and 16384 x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

tx

X

txis WRITE TO
— FIRST PHYSICAL
w LOCATION

READ FROM
- FIRST PHYSICAL
R LOCATION
2661 drw 11
Figure 11. Expansion In
OPERATING MODES: USAGE MODES:

Care must be taken to assure that the appropriate flag is
monitored by each system (i.e. FF is monitored on the device
where W is used; EF is monitored on the device where R is
used). For additional information, refer to Tech Note 8: Oper-
ating FIFOs on Full and Empty Boundary Conditions and
Tech Note 6: Designing with FIFOs.

Single Device Mode

A single IDT7203/7204/7205/7206 may be used when the
applicationrequirements are for 2048/4096/8192/16384 words
or less. The IDT7203/7204/7205/7206 is in a Single Device
Configuration when the Expansion In (Xi) controf input is
grounded (see Figure 12).

Depth Expansion

The IDT7203/7204/7205/7206 can easily be adapted to
applications when the requirements are for greater than 2048/
4096/8192/16384 words. Figure 14 demonstrates Depth Ex-
pansion using three |DT7203/7204/7205/7206s. Any depth
can be attained by adding additional 1DT7203/7204/7205/
7206s. The IDT7203/7204/7205/7206 operates in the Depth
Expansion mode when the following conditions are met:

1. The first device must be designated by grounding the First

Load (FL) control input.

2. All other devices must have FL in the HIGH state.

3. The Expansion Out (XO) pin of each device must be tied to
the Expansion In (XI) pin of the next device. See Figure 14.

. External logic is needed to generate a composite Full Flag
(FF) and Empty Flauﬁ:). This requires the ORing of all
EFs and ORing of allFFs(i.e. all mustbe setto generate the
correct composite FF or EF). See Figure 14.

. The Retransmit (RT) function and Half-Full Flag (HF) are
not available in the Depth Expansion Mode.

Foradditionalinformation, refer to Tech Note 9: Cascading
FIFOs or FIFO Modules.

Width Expansion

Word width may be increased simply by connecting the
corresponding input control signals of multiple devices. Sta-
tus flags (EF, FFand HF) can be detected from any one device.
Figure 13 demonstrates an 18-bit word width by using two
IDT7203/7204/7205/7206s. Any word width can be attained
by adding additional IDT7203/7204/7205/7206s (Figure 13).

Bidirectional Operation

Applications which require data butffering between two
systems (each system capable of Read and Write operations)
can be achieved by pairing IDT7203/7204/7205/7206s as
shown in Figure 16. Both Depth Expansion and Width Expan-
sion may be used in this mode.

Data Flow-Through

Two types of flow-through modes are permitted, a read
flow-through and write flow-through mode. For the read flow-
through mode (Figure 17), the FIFO permits a reading of a
single word after writing one word of data into an empty FIFO.
The data is enabled on the bus in (IWEF + tA) ns after the rising
edge of W, called the first write edge, and itremains on the bus
until the R line is raised from LOW-to-HIGH, after which the
buswould gointo athree-state mode aftertRHz ns. The EFline
would have a pulse showing temporary deassertion and then
would be asserted.

In the write flow-through mode (Figure 18), the FIFO
permits the writing of a single word of data immediately after
reading one word of data from a full FIFO. The Rlline causes
the FFto be deasserted but the W line being LOW causes it to
be asserted again in anticipation of a new data word. On the
rising edge of W, the new word is loaded in the FIFO, The W
line must be toggled when FF is not asserted to write new data
in the FIFO and to increment the write pointer.

Compound Expansion

The two expansion techniques described above can be
applied together in a straightforward manner to achieve large
FIFO arrays (see Figure 15).

52
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IDT7203/7204/7205/7206 CMOS ASYNCHRONOUS FIFO

2048 x 9, 4096 x 9, 8192 x 9 and 16384 x 9 MILITARY ANb COMMERCIAL TEMPERATURE RANGES

(HALF=FULL FLAG)  (HP)

WRITE W) ————] READ (R)
9 IDT 9
DATAIN (D)i: N 7203/ E DATA OUT (Q)
== 7204/ _
FULL FLAG {FR) ~——— 7204/ EMPTY FLAG EF)
RESET (AS) ———»]| 7206 |«——— RETRANSMIT (A1)

EXPANSION IN {X) —1—

2661 drw 14

Figure 12. Block Diagram of 2048 x 9/4096 x 9/8192 x 9/16384 x 9 FIFO Used in Single Device Mode

HF HF
18 9 f 9 1
DATAN (D)
WRITEW) ——————»—=-—-—-—-— >
T je—1t - e =
FULL FLAG P raos) 7|2001;-3/ READ )
- 7204/ _
7205/ 7204/ ——> EMPTY FLAG (EF)
_ 7206 7205/
RESET(RS) ——— - ~-—-~-—--— 7208
Y g RETRANSMIT (RT)
/ 4
/
7 7

18
‘r? > DATAouT(Q)

2681 drw 15

NOTE: o

1. Flag detection is accomplished by monitoring the FF, EF and HF signals on either (any) device used in the width expansion configuration.
Do not connect any output signals together.

Figure 13. Block Diagram of 2048 x 18/4096 x 18/8192 x 18/16384 x 18 FIFO Memory Used in Width Expansion Mode
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1DT7203/7204/7205/7206 CMOS ASYNCHRONOUS FIFO
2048 x 9, 4096 x 9, 8192 x 9 and 16384 x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TRUTH TABLES
TABLE | - RESET AND RETRANSMIT

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE

Inputs Internal Status Outputs
Mode RS RT X1 | Read Pointer | Write Pointer EF FF HF
Reset 0 X 0 Location Zero | Location Zero 0 1 1
Retransmit 1 0 0 Location Zero | Unchanged X X X
Read/Wiite 1 1 0 | Increment() Increment(? X X X
NOTE: 2661 1l 09
1. Pointer will Increment if flag is HIGH.
TABLE Il - RESET AND FIRST LOAD
DEPTH EXPANSION/COMPOUND EXPANSION MODE
Inputs Internal Status Outputs
Mode RS FL Xi Read Pointer Write Pointer EF FF
Reset First Device 0 0 (1) Location Zero Location Zero 0 1
Reset all Other Devices 0 1 (1) Location Zero Location Zero 0 1
Read/Write 1 X (1) X X X X
NOTES: 2661 1110

1. Xiis connected to XO of previous device. See Figure 14.

2. RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Full Flag Output, XI = Expansion Input, HF = Half-Full Flag Output

=

[Xo

DT [EF
7203/ ]

7204/ A

7205/ — 7
7206 FL

X
X0

T | EF =Y TPTY
7203/ :D_' EMPTY

7204/
7205/
7206

ta

Xi
X0

IDT EF
7203/
7204/
7205/
7206

Figure 14. Block Diagram of 6149 x 9/12298 x 9/24596 x 9/49152 x 9 FIFO M

2661drw 16

y (Depth Expansion)
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1DT7203/7204/7205/7206 CMOS ASYNCHRONOUS FIFO

2048 x 9, 4096 x 9, 8192 x 9 and 16384 x 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES
Qo-Qs Qo-Q17 Q(n-8) -QN
Qo-—Qs j |7(39—Q17 —| [ Q(N-8) (k
IDT7203/ IDT7203/ IDT7203/
IDT7204/ IDT7204/ IDT7204/
IDT7205/ IDT7205/ IDT7205/
= = IDT7206 IDT7206 IDT7206
R.W,.RS ——  DpepTH DEPTH [—"**—™ _DEPTH
EXPANSION EXPANSION EXPANSION
BLOCK BLOCK BLOCK
{} Do -Ds ﬁ Do -D17 {T Dn-8)-DN
Do-DN LR
Do -DN D18 -DN D(N-8)-DN 2661 drw 17
NOTES:

1. For depth expansion block see section on Depth Expansion and Figure 14.
2. For Flag detection see section on Width Expansion and Figure 13.

Figure 15. Compound FIFO Expansion

Wa T [*— _R8B
7203/ |—» EF
— 7204/ EFs
FFA 72051 [—> HFB
7206
DA o-8 QBo-8
SYSTEMA { : : > SYSTEMB
QAo0-8 1 DBoO-8
DT K

= 7203/ —
RA—" 7204/ [*— Ws
TEA<—] 7205/
ﬂ:'L__ 7206 |, ==
EFA FFB

2661drw 18

Figure 16. Bidirectional FIFO Operation

DATAIN :><

[#——— tRPE
ENNNN\N ;i‘

= 72}<___
——— tWEF —— tREF
twiz— tA|
ATA Eﬁ-— XXX KX DATA VALIDouT )
DATAouT AQAQAQA’ DATA VALIDout

2661 drw 19

Figure 17. Read Data Flow-Through Mode
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IDT7203/7204/7205/7206 CMOS ASYNCHRONOUS FIFO
2048 x 9, 4096 x 9, 8192 x 9 and 16384 x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

CH

[e———twpF —>

_ Ve
W Q < \\ 7
l‘—tRFF—T
FF A ‘
*— twFF > t1DH
o
DATAIN DATAIN VALID
la—t A——I tps
WV, V7
DATAOUT AQ DATAOUT VALID QA
2661 drw 20

Figure 18. Write Data Flow-Through Mode

ORDERING INFORMATION

XXXX X XX X

IDT

X

Device Power Speed Package
Type

Process/
Temperature
Range

-

Blank

Commercial (0°C to +70°C)

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

Plastic DIP

Plastic THINDIP (all except 7206)
Ceramic DIP

Ceramic THINDIP (all except 7206)
Plastic Leaded Chip Carrier
Leadless Chip Carrier (Military only)
Small Outline IC (7204 only)

Commercial Only

Commercial Only
Military Only
Commercial Only
Military 7203/04 Only

Access Time (ta)
Speed in ns

Military 7203/04DB Only

Standard Power (7203/7204 only)
Low Power

2048 x 9 FIFO
4096 x 9 FIFO
8192 x 9 FIFO

16384 x 9 FIFO 260t dw
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PRELIMINARY

3.3 VOLT CMOS IDT72V01

ASYNCHRONOUS FIFO IDT72V02

512 x 9, 1024 x 9, 2048 x 9, 4096 X 9 IDT72V03

Integrated Device Technology, Inc. IDT72V04

FEATURES:

+ 3.3V family uses 70% less power than the 5 Volt 7201/
02/03/04 family

512 x 9 organization (72V01)

1024 x 9 organization (72V02)

2048 x 9 organization (72V03)

4096 X 9 organization (72V04)

Functionally compatible with 720x family

25 ns access time

Asynchronous and simultaneous read and write

Fully expandable by both word depth and/or bit width
Status Flags: Empty, Half-Full, Full

Auto-retransmit capability

Available in 32-pin PLCC and 28-pin SOIC Package (to
be determined)

DESCRIPTION:

The IDT72V01/72V02/72V03/72V04 are dual-port FIFO
memories that operate at a power supply voltage (Vcc)
between 3.0V and 3.6V. Their architecture, functional opera-
tion and pin assignments are identical to those of the IDT7201/

7202/7203/7204. These devices load and empty data on a
first-in/first-out basis. They use Full and Empty flags to pre-
vent data overflow and underflow and expansion logic to allow
for unlimited expansion capability in both word size and depth.

The reads and writes are internally sequential through the
use of ring pointers, with no address information required to
load andunload data. Datais is toggled inand out of the devices
through the use of the Write (W) and Read (R) pins. The devices
have a maximum data access time as fast as 25 ns.

The devices utilize a 9-bit wide data array to allow for
control and parity bits at the user's option. This feature is
especially useful in data communications applications where
it is necessary to use a parity bit for transmission/reception
error checking. They also feature a Retransmit (RT) capability
that allows for reset of the read pointer to its initial position
when RT is pulsed low to allow for retransmission from the
beginning of data. A Half-Full Flag is available in the single
device mode and width expansion modes.

The IDT72V01/72V02/72V03/72V04 is fabricated using
IDT's high-speed CMOS technology. It has been designed for
those applications requiring asynchronous and simultaneous
read/writes in multiprocessing and rate buffer applications.

FUNCTIONAL BLOCK DIAGRAM
DATA INPUTS
(-[)o—%a)
WRITE
W_’CONTF(OL TIITTITTII]
1 | t
WRITE AEQ%Y
READ
POINTER :> 512x 9 ¢ POINTER
1024 x 9 7y
2048 x 9
4096 x 9
L]
[]
I EENENENEEE]
THREE-
STATE _—
BUFFERS ?S
DATA OUTPUT:!
H—p| READ (Elimel) RESET
CONTROL 1 LOGIC
\ Y )
FLAG = =
EE FL/RT
LOfIC =5
_ EXPANSION _
Xj——| LOGIC [—— XO/HF 3083 drw 01

The IDT logo is a registered trademark of Integrated Device Technology, Inc.
FAST is a trad k of Fairchild i Co.
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512x9, 1,024x9, 2,048x 9, 4,096 x9

COMMERCIAL TEMPERATURE RANGE

PIN CO 3
NFIGURATIONS |NDE<\ 38z2834
Wt T z[ve OO0 OO0\
4 3 2 3231 30
el ]2 27| 1 Ds 1
D2 5 29[] Ds
s s 26 [ 1 Ds
D1 [ Jse 28] o7
D2[] 4 25 1 Ds
Do [ 17 27[] NC
D15 24107 < Dl o 1 FoAT
D[Je 23 [ FORT - J32-1 g
- — FF [ Jo 5[] RS
X7 2| ]RS o
= = Q [10 24[] FF
FFl]s 21 [_1EF 4 d o
o 20 [1 XOFF QC‘ = B 23 = XOHR
ar ] 10 19 Jar "é :]12 ij[: 87
2 5
QZE " ‘8%'05 1415 16 17 18 19 20
Q3 12 17 Qs
as[] 13 16 [ Qs \ l—”—“—”—“_”—lﬂ /
— o o Nl T ©
GND [ 14 15[ 1R 628" a¢ 5035 dw a2
3033 drw 02a .
SMALL OUTLINE PACKAGE TO BE DETERMINED PLCC
TOP VIEW
ABSOLUTE MAXIMUM RATINGS® RECOMMENDED DC OPERATING
Symbol Rating Com’l. unit | CONDITIONS
VTERM | Terminal Voltage -05t0+7.0 \ Symbol Rating Min. | Typ. | Max. | Unit
with Respect
& GND P Vcc | Supply Voltage 30 | 33 | 36 | V
TA Operating Oto +70 °C GND__| Supply Voltage 0 9 v
Temperature Vi) | Input High Voltage | 2.0 — |vcc+05] Vv
Telas | Temperature —551t0 +125 °C 7)) —
Under Bias ViL Input Low Voltage — 0.8 v
TsTG Storage -551t0 +125 °C NOTES: 3033 tbl 03
Temperature 1. VIH = 2.6V for XI input (commercial).
TouT DC Output 50 mA 2. 1.5V undershoots are allowed for 10ns once per cycle.
Current
NOTE: 3033 tol 01
1. Stressesgreater thanthose listed under ABSOLUTE MAXIMUMRATINGS

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

CAPACITANCE (Ta = +25°C, f = 1.0 MHz)

Symbol Parameter(" Condition Max. | Unit

CiN Input Capacitance VIN = 0V 8 pF

Cout Output Capacitance { VouT =0V 8 pF
NOTE: 3033 tbl 02

1. This parameter is sampled and not 100% tested.
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IDT72V01/72V02/72V03/72V04 3.3 VOLT CMOS ASYNCHRONOUS FIFO COMMERCIAL TEMPERATURE RANGE
512x9, 1,024x9, 2,048 x9, 4,096 x9

DC ELECTRICAL CHARACTERISTICS
(Commercial: Vec = 3.3 V£ 10%, TA = 0°C to +70°C)

IDT72V01/72V02/ IDT72V01/72V02/
72V03/72V04 72V03/72V04
Commercial Commercial
ta=25ns tA=35ns
Symbol Parameter Min. Typ. Max. Min. Typ. Max. Unit
w Input Leakage Current (Any Input) —1 —_ 1 -1 - 1 HA
Iot? Output Leakage Current —10 — 10 —-10 — 10 pA
VoH Output Logic “1” Voltage loH =-2mA 2.4 —_— —_ 2.4 —_ - v
VoL Output Logic “0” Voltage loL = 8mA - — 0.4 —_ — 0.4 \'
icc1®#) | Active Power Supply Current — 35 50 — 35 50 mA
lccat® Standby Current (R=W=RS=FL/RT=VIH) — 5 8 — 5 8 mA
lces(L)® | Power Down Current (All Input = Vcce - 0.2V) — — 0.3 — — 0.3 mA
NOTES: 303310l 04

1. Measurements with 0.4 < VIN < Vee.

2. R2VH, 0.4 <Vout< Vee.

3. lcc measurements are made with outputs open (only capacitive loading).
4. Tested at f = 20MHz.
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IDT72V01/72V02/72V03/72V04 3.3 VOLT CMOS ASYNCHRONOUS FIFO COMMERCIAL TEMPERATURE RANGE
512x9, 1,024 x9, 2,048 x 9, 4,096 x 9

AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 3.3V+£10%, TA = 0°C to +70°C)

Commercial Commercial
72V01L25/72V02L25 72V01L35/72V02L35
72V03L25/72V04L25 72V03L35/72V04L35

Symbol Parameter Min. Max. Min. Max. Unit
fs Shift Frequency — 28.5 — 222 MHz
tRC Read Cycle Time 35 — 45 — ns
tA Access Time — 25 — 35 ns
tRR Read Recovery Time 10 — 10 — ns
tRew__| Read Pulse Width® 25 — 35 — ns
tRLZ Read Pulse LOW to Data Bus at Low-Z 5 — 5 — ns
twiz | Write Pulse HIGH to Data Bus at Low-2(>4 5 — 10 — ns
tov Data Valid from Read Pulse HIGH 5 — 5 — ns
tRHZ Read Pulse HIGH to Data Bus at High-Z®®) — 18 — 20 ns
twe Write Cycle Time 35 — 45 — ns
twPw Wiite Pulse Width(® 25 — 35 — ns
tWR Wirite Recovery Time 10 — 10 — ns
DS Data Set-up Time 15 — 18 — ns
tDH Data Hold Time 0 — 0 — ns
tRSC Reset Cycle Time 35 — 45 — ns
1RS Reset Pulse Width® 25 — 35 — ns
trss | Reset Set-up Time®® 25 — 35 — ns
tRSR Reset Recovery Time 10 — 10 — ns
tRTC Retransmit Cycle Time 35 — 45 —_ ns
tRT Retransmit Pulse Width(® 25 — 35 — ns
1RTS Retransmit Set-up Time® 25 — 35 — ns
tRTR Retransmit Recovery Time 10 — 10 — ns
tEFL Reset to Empty Flag LOW — 35 — 45 ns
tHFH,FFH| Reset to Half-Full and Full Flag HIGH — 35 — 45 ns
tRTF Retransmit LOW to Flags Valid — 35 — 45 ns
tREF Read LOW to Empty Flag LOW — 25 — 30 ns
tRFF Read HIGH to Full Flag HIGH — 25 — 30 ns
RPE Read Pulse Width after EF HIGH 25 — 35 — ns
tWEF Write HIGH to Empty Flag HIGH — 25 — 30 ns
TWFF Write LOW to Full Flag LOW — 25 — 30 ns
IWHF Write LOW to Half-Full Flag LOW — 35 — 45 ns
tRHF Read HIGH to Half-Full Flag HIGH — 35 — 45 ns
twpr | Write Pulse Width after FE HIGH 25 — 35 — ns
txoL Read/Write to XO LOW — 25 — 35 ns
tXOH Read/Write to XO HIGH — 25 — 35 ns
txi X1 Pulse Width(®) 25 — 35 — ns
tXIR X1 Recovery Time 10 — 10 — ns
txIs Xi Set-up Time 10 — 10 — ns

NOTES: 3033 thl 05

1. Timings referenced as in AC Test Conditions. 3. Values guaranteed by design, not currently tested.

2. Pulse widths less than minimum value are not allowed. 4. Only applies to read data flow-through mode.
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IDT72V01/72V02/72V03/72V04 3.3 VOLT CMOS ASYNCHRONOUS FIFO
512x9, 1,024x9, 2,048 x9, 4,096 x9

COMMERCIAL TEMPERATURE RANGE

AC TEST CONDITIONS

Input Pulse Levels GND to 3.0V

Input Rise/Fall Times 5ns

Input Timing Reference Levels 1.5V

Output Reference Levels 1.5V

Output Load See Figure 1

3033 tbl 06

SIGNAL DESCRIPTIONS
INPUTS:

DATA IN (Do — Ds)
Data inputs for 9-bit wide data.

CONTROLS:
RESET (RS) __

Reset is accomplished whenever the Reset (RS) input is
taken to a LOW state. During reset, both internal read and
write pointers are set to the first location. A reset is required
after power up before a write operation can take place. Both
the Read Enable (R) and Write Enable (W) inputs must be
in the HIGH state during the window shown in Figure 2,
(i.e., trss before the rising edge of RS) and should not
change until trsr after the rising edge of BS. Half-Full
Flag (HF) will be reset to HIGH after Reset (RS).

WRITE ENABLE (W)

Awrite cycleis initiated on the falling edge of this input if the
Full Flag (FF) is not set. Data set-up and hold times must be
adhered to with respect to the rising edge of the Write Enable
(W). Datais storedin the RAM array sequentially and indepen-
dently of any on-going read operation.

After half of the memory is filled and at the falling edge of
the next write operation, the Half-Full Flag (HF) will be set to
LOW and will remain set until the difference between the write
pointer and read pointer is less than or equal to one half of the
total memory of the device. The Half-Full Flag (HF) is then
reset by the rising edge of the read operation.

To prevent data overflow, the Full Flag (FF) will go LOW,
inhibiting further write operations. Upon the completion of a
valid read operation, the Full Flag (FF) will go HIGH after tRFF,
allowing a valid write to begin. When the FIFO is full, the
internal write pointer is blocked from W, so external changes
in W will not affect the FIFO when it is full.

READ ENABLE (R)

A read cycle is initiated on the falling edge of the Read
Enable (R) provided the Empty Flag (EF) is not set. The data
is accessed on a First-In/First-Out basis, independent of any

ongoing write operations. After Read Enable (R) goes HIGH,
the Data Outputs (Qo — Qs) will return to a high impedance

5.0V
1.1K
TO
OUTPUT
PIN .
6800 80pF

- 3033 drw 03

or equivalent circuit
Figure 1. Output Load

* Includes scope and jig capacitances.

condition until the next Read operation. When all data has
been read from the FIFO, the Empty Flag (EF) will go LOW,
allowing the “final” read cycle but inhibiting further read
operations with the data outputs remaining in a HIGH imped-
ance state. Once a valid write operation has been accom-
plished, the Empty Flag (EF) will go HIGH after tWwer and a
valid Read can then begin. When the FIFO is empty, the
internal read pointer is blocked from R so external changes in
Rwill not affect the FIFO when it is empty.

FIRST LOAD/RETRANSMIT (FL/RT)

Thisis adual-purposeinput. inthe Depth Expansion Mode,
this pin is grounded to indicate that it is the first loaded (see
OperatingModes). Inthe Single Device Mode, this pin acts as
the restransmit input. The Single Device Mode is initiated by
grounding the Expansion In (XI).

The IDT72V01/72V02/72V03/72V04 can be made to re-
transmit data when the Retransmit Enable control (RT) input
ispulsed LOW. Aretransmit operation will setthe internal read
pointer to the first location and will not affect the write pointer.
Read Enable (R) and Write Enable (W) must be in the HIGH
state during retransmit. This feature is useful when less than
512/1024/2048/4096 writes are performed between resets.
The retransmit feature is not compatible with the Depth
Expansion Mode and will affect the Half-Full Flag (HF), de-
pending on the relative locations of the read and write point-
ers.

EXPANSION IN (XI)

This input is a dual-purpose pin. Expansion In (XI) is
grounded to indicate an operation in the single device mode.
Expansion In (XI) is connected to Expansion Out (XO) of the
previous device in the Depth Expansion or Daisy Chain Mode.

OUTPUTS:
FULL FLAG (FP)

The Full Flag (FF) will go LOW, inhibiting further write
operation, when the write pointer is one location less than the
read pointer, indicating that the device is full. If the read pointer
is not moved after Reset (RS), the Full-Flag (FF) will go LOW
after 512/1024/2048/4096 writes to the IDT72V01/72V02/
72V03/72V04.
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IDT72V01/72V02/72V03/72V04 3.3 VOLT CMOS ASYNCHRONOUS FIFO
512x9, 1,024x9, 2,048x 9, 4,096x9

COMMERCIAL TEMPERATURE RANGE

EMPTY FLAG (EF)

The Empty Flag (EF) will go LOW, inhibiting further read
operations, when the read pointer is equal to the write pointer,
indicating that the device is empty.

EXPANSION OUT/HALF-FULL FLAG (XO/HF)

This is a dual-purpose output. In the single device mode,
when Expansion In (XI) is grounded, this output acts as an
indication of a half-full memory.

After half of the memory is filled and at the falling edge of

the next write operation, the Half-Full Flag (HF) will be set
LOW and will remain set until the difference between the write
pointer and read pointer is less than or equal to one half of the
total memory of the device. The Hali-Full Flag (HF) is then
reset by using rising edge of the read operation.

In the Depth Expansion Mode, Expansion In Xy is con-
nected to Expansion Out (XO) of the previous device. This
autput acts as a signal to the next device in the Daisy Chain
by providing a pulse to the next device when the previous
device reaches the last location of memory.

- tRSC >
tRS
=S \ /
- 7
tRss tRSR—]
- 7 )
W XXX o
< tRsSs >
R RXXXOXXXRY
tEFL
EF 0'0'0'0'0'0'“'0'0'0'0'0'0'0 COOOOOOOOOONX '¢ N
tHFH, tFFH
FF, FF IOIOXOXOX X0 0'0'0'0'0)10'01010'0'0))10'0'&0'0'O'WA ¥
3033drw 04
Figure 2. Reset
NOTES:
1. EF, 'F_H_F may change status during Reset, but flags will be valid at tRsc.
2. Wand R = ViH around the rising edge of RS.
o tRC >l tRPW —
8 X " /
R S
- tRLZ [ ——t RHZ —
Qo-GCs ——’b( DATA OUT VALID DATA OUT VALID@———-—
twe ot
twpw tWR —>
w
"X 1 -/
V— DS —#t4— 1DH
Do De {__DATAIN VALID DATAINVALID }———

3033 drw 05

Figure 3. Asynchronous Write and Read Operation
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IDT72V01/72V02/72V03/72V04 3.3 VOLT CMOS ASYNCHRONOUS FIFO COMMERCIAL TEMPERATURE RANGE
512x9, 1,024x9, 2,048 x9, 4,096 x9

LAST WRITE IGNORED FIRST READ ADDITIONAL FIRST
READS

WRITE WRITE
\ \__/

W—_j;_f\_/ ] /T
tWFF tAFF
T F

3033 drw 06

Figure 4. Full Flag From Last Write to First Read

ol

LAST READ IGNORED FIRST WRITE ADDITIONAL |  FIRST
READ WRITES READ

\ \__/
] #l tWE

ta
DATA OUT — QIQ m QI 10 m 010

3033 drw 07

=

ol

Figure 5. Empty Flag From Last Read to First Write

tRTC >
- tRT >
RT 5( 7(
tRTS tRTR —
WA RO A

XXXOXXXXXXXKD

Figure 6. Retransmit

XOOOOOMXXXX FLAG VALID

3033 drw 08
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IDT72V01/72V02/72V03/72V04 3.3 VOLT CMOS ASYNCHRONOUS FIFO COMMERCIAL TEMPERATURE RANGE
512x9, 1,024x9, 2,048 x9, 4,096 x 9

mo o\

t WEF
EF
tRPE
R
3033 drw 09
Figure 7. Minimum Timing for an Empty Flag Coincident Read Pulse
R \
t RFF
F_F
twpr
ZZALIE1E11111ARRRRRRRRARARRRRRARAARY
1
3033 drw 10
Figure 8. Minimum Timing for an Full Flag Coincident Write Pulse
— I |
W
t RHF | ‘
G L
t RHF
HF HALF-FULL OR LESS MORE THAN HALF-FULL
HALF-FULL OR LESS
3033 drw 11
Figure 9. Haif-Full Flag Timing
WRITE TO
LAST PHYSICAL
LOCATION l—_t
W READ FROM
LAST PHYSICAL
LOCATION
R
t xoL t XOH
X0

Figure 10. Expansion Out 3033 drw 12
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IDT72V01/72V02/72V03/72V04 3.3 VOLT CMOS ASYNCHRONOUS FIFO
512x9, 1,024 x9, 2,048 x9, 4,096 x 9

COMMERCIAL TEMPERATURE RANGE

X
txis
WRITE TO
FIRST PHYSICAL
W LOCATION
R

txi T tXIR
/—4

—

txis READ FROM

FIRST PHYSICAL
LOCATION

-

Figure 11. Expansion In

OPERATING MODES:

Care must be taken to assure that the appropriate flag is
monitored by each system (i.e. FF is monitored on the device
where Wis used; EFis monitored on the devicewhere Ris used).
For additional information, refer to Tech Note 8: Operating
FIFOs on Fulland Empty Boundary Conditions and Tech Note
6: Designing with FIFOs.

Single Device Mode

A single IDT72V01/72V02/72V03/72V04 may be used
when the application requirements are for 512/1024/2048/
4086 words or less. IDT72V01/72V02/72V03/72V04 is in a
Single Device Configuration when the Expansion In (XI)
control input is grounded (see Figure 12).

Depth Expansion

The IDT72V01/72V02/72V03/72V04 can easily be adapted
to applications when the requirements are for greater than
512/1,024/2,048/4,096 words. Figure 14 demonstrates Depth
Expansionusing three IDT72V01/72V02/72V03/72V04s. Any
depth can be attained by adding additional IDT72V01/72V02/
72V03/72V04s. The IDT72V01/72V02/72V03/72V04 oper-
ates in the Depth Expansion mode when the following condi-
tions are met:

1. Thefirst device must be designated by grounding the First
Load (FL) control input.

2. All other devices must have FL in the HIGH state.

3. The Expansion Out (XO) pin of each device must be tied to
the Expansion In (XI) pin of the nextdevice. See Figure 14.

4. External logicis needed to generate a composite Full Flag
(FF) and Empty Flag_(_ﬁ). This requires the ORing of all
EFsand ORing of allFFs (i.e. allmustbe setto generate the
correct composite FF or EF). See Figure 14. _

5. The Retransmit (RT) function and Half-Full Flag (HF) are
not available in the Depth Expansion Mode.

Foradditional information, refer to Tech Note 9: Cascading
FIFOs or FIFO Modules.

USAGE MODES:

Width Expansion

Word width may be increased simply by connecting the
corresponding input control signals of multiple devices. Sta-
tus flags (EF, FFand HF) can be detected from any one device.

3033 drw 13

Figure 13 demonstrates an 18-bit word width by using two
IDT72V01/72V02/72V03/72V04s. Any word width can be
attainedby adding additional IDT72V01/72V02/72V03/72V04s
(Figure 13).

Bidirectional Operation

Applications which require data buffering between two
systems (each system capable of Read and Write operations)
can be achieved by pairing IDT72V01/72V02/72V03/72V04s
as shown in Figure 16. Both Depth Expansion and Width
Expansion may be used in this mode.

Data Flow-Through

Two types of flow-through modes are permitted, a read
flow-through and write flow-through mode. For the read flow-
through mode (Figure 17), the FIFO permits a reading of a
single word after writing one word of data into an empty FIFO.
The datais enabled on the bus in (tWEF + tA) ns after the rising
edge of W, called the first write edge, and it remains on the
bus until the R line is raised from LOW-to-HIGH, after which
the bus would go into a three-state mode after tRHz ns. The
EF line would have a pulse showing temporary deassertion
and then would be asserted.

In the write flow-through mode (Figure 18), the FIFO
permits the writing of a single word of data immediately after
reading one word of data from a full FIFO. The Rline causes
the FF to be deasserted but the W line being low causes it to
be asserted again in anticipation of a new data word. On the
rising edge of W, the new word is loaded in the FIFO. The W
line must be toggled when FF is not asserted to write new data
in the FIFO and to increment the write pointer.

Compound Expansion

The two expansion techniques described above can be
applied together in a straightforward manner to achieve large
FIFO arrays (see Figure 15).
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(HALF-FULL FLAG) (I-*F)

WRITE (W) —————] l«———— READ (A)

9 ot | 9
DATA IN (D)i> 72v01 /"> DATAOUT(Q)
FULL FLAG FF) = 75v03 > EMPTY FLAG EF)

RESET (RS) 72V04 [«———— RETRANSMIT (RT)

EXPANSION IN ) -1

3033drw 14

Figure 12. Block Diagram of Single 1024 x 9 FIFO

HF HF
18 9 } 9 }
DATAIN (D)
IDT IDT
WRITE(W) —————» 72V01 e ] L____ =)
_ 72V02 72V01 READ () __
FULL FLAG fF) -———  72V03 72V02 | EMPTY FLAG B
C 72V04 72V03
RESETRS) — 88 - --—-—— > 72V04 J __
T T~~~ <5 RETRANSMIT (RT)
L Y
/ 7/
7 4

Figure 13. Block Diagram of 1024 x 18 FIFO Memory Used in Width Expansion Mode

TABLE |I—RESET AND RETRANSMIT
Single Device Configuration/Width Expansion Mode

18
,7 > DATAouT(Q)

3033 drw 15

Inputs Internal Status Outputs
Mode RS RT X Read Pointer Write Pointer EF FF HF
Reset 0 X 0 Location Zero Location Zero 0 1 1
Retransmit 1 0 0 Location Zero Unchanged X X X
Read/Write 1 1 0 Increment(") Increment(") X X X
NOTE: 3033 tol 07
1. Pointer will increment if flag is HIGH.
TABLE II—RESET AND FIRST LOAD TRUTH TABLE
Depth Expansion/Compound Expansion Mode
Inputs Internal Status Outputs
Mode RS L Xi Read Pointer Write Pointer EF FF
Reset First Device (4] 0 (1) Location Zero Location Zero 0 1
Reset All Other Devices 0 1 (1 Location Zero Location Zero 0 1
Read/Write 1 X (1) X X X X
NOTE:

3033 tbl 08

1. Xis connected to XO of previous device. See Figure 14. RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Flag Full Output,
Xl = Expansion Input, HF = Half-Full Flag Output
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7ovos
72v04 | FL
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Figure 14. Block Diagram of 3072 x 9 FIFO Memory (Depth Expansion)

cee

Do-DN

NOTES:

F)o—oe I [09-017 I | Q(N-8) -QN
DT DT DT

72V01/72V02 72V01/72V02 72V01/72V02
72V03/72V04 72V03/72V04 _J 72V03/72V04

DEPTH ...
EXPANSION EXPANSION - EXPANSION

BLOCK BLOCK BLOCK

j} Do -De 4{} Ds -D17 {T D(N-6)-DN

3033 drw 17

Figure 15. Compound FIFO Expansion

1. For depth expansion block see section on Depth Expansion and Figure 14.

2. For Flag detection see section on Width Expansion and Figure 13.
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512x9, 1,024 x9, 2,048 x 9, 4,096 x 9
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Wa— DT
72V01
_ 72V02

— RB
F— HFB

FFA=¢—— 72v03
pr— L

DA 0-8
SYSTEMA (¢

QAo0-8

QBo-8

IDT

72v01
7202
= | 72v03
HFA 7204

Ra—™

EFa™]

N DBo-8

> SYSTEM B

N————

[<+— WsB

—> FFB

Figure 16. Bidirectional FIFO Mode
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DATAIN )(

=

n___ f

<—tRPE—}__

3]
EF / 515
—»1 tREF
[——t WEF —
tWLZ —» =1 tA
VVVWVWV
DATAoUT | XXX DATAOUTVALID
3033 drw 19
Figure 17. Read Data Flow-Through Mode
-\ /
R \ 7
- t WPF >
ZANN\NNN /
e——— t RFF ——
FF £ j:
[— t WFF — tDH
IN
DATAIN VALID
l4—t ps
M——t A

XXX oo va XKX

Figure 18. Write Data Flow-Through Mode

3033 drw 20
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IDT72V01/72V02/72V03/72V04 3.3 VOLT CMOS ASYNCHRONOUS FIFO COMMERCIAL TEMPERATURE RANGE
512x9, 1,024x9, 2,048 x 9, 4,096 x 9

ORDERING INFORMATION

IDT  XXXXX L XXX X X
Device Type Power Speed Package Process/
Temperature
Range
|——| Blank Commercial (0°C to + 70°C)
|J Plastic Leaded Chip Carrier
]+ Small outline package (to be determined)

Access Time (tA

| 25 } Commercial Onl
Speed in Nanoseconds

J L Low Power

72V01 512 x9 FIFO
72V02 1024 x 9 FIFO 2033 drur 21
72V03 2048 x 9 FIFO i
72V04 4096 x 9 FIFO
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Integrated Device Technology, Inc.

1K x 18-BIT

CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO

PRELIMINARY
IDT72025

FEATURES:

 First-In/First-Out Dual-Port memory

1K x 18 organization

Low-power consumption

— Active: 880mW (max.)

— Power-down: 22 mW (max.)

Ultra high speed—12, 15ns access time
Asynchronous and simultaneous read and write
Fully expandable in both depth and width
Status Flags: Empty, Full, Aimost Empty, Almost Full
Fast OF for high-speed systems

Bus matching capability

High-performance CMOS technology

DESCRIPTION:

The IDT72025 is a dual-port memory that loads and emp-
ties data on a first-in/first-out basis. The device uses Fulland
Empty flags to prevent data overflow and underflow and
expansion logic to allow for unlimited expansion capability in
both word size and depth.

The reads and writes are internally sequential through the
use of ring pointers, with no address information required to
load and unload data. Data s toggledin and out of the devices
throughthe use of the Write (W) and Read (R) pins. Thedevice
has a read/write cycle time of 20ns (50MHz).

The device utilizes an 18-bit-wide data array to allow for
control and parity bits at the user's option. This feature is
especially useful in data communications applications where
it is necessary to use a parity bit for transmission/reception
error checking.

The IDT72025 can be configured for either S-to-18-bit, 18-
to-9-bit, 18-to-18-bit, or 9-to-9-bit transmission. Width expan-
sion allows conversion between data path widths that are any
multiple of 9 bits.

The device is fabricated using IDT's high-speed CMOS
technology. It is designed for those applications requiring
asynchronous and simultaneous read/writes in multiproces-
sing and rate buffer applications.

FUNCTIONAL BLOCK DIAGRAM

DATA INPUTS
(Do-D17)
= WRITE
W =™ cONTROL T
A ‘ L ]
L]
WRITE .
RAM READ
POINTER :> ARRAY <: POINTER
1024 x 18 [Y
LITTIOTIITT
THREE-
STATE * —
BUFFERS S
DAT(Ab OUC'IJ'PUTS
= READ o-Qv7
R conTROL [T 1 -] Eg%%
3 ¥ I
AE-—ro/ FLAG ~EF |, OEf
y— Loflc ~FF o
1
- EXPANSION S
XIIHW————» " LOGIC |[—— XO/UW

d trad Kof I

The IDT logo is a regi d Device Technclogy, Inc.

FAST is a trademark of Fairchiid Semiconductor Co.

2919 drw 01

COMMERCIAL TEMPERATURE RANGE

AUGUST 1993

©1993 Integrated Device Technology, Inc.
5.4

DSC-2053/-
1




IDT72025 CMOS PARALLEL FIFO 1K x 18-BIT

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATIONS DDE%
N~ [N ] ~ O W
- Ol — v~ —~ O
95 Stz S8 55RE 5552
\’ RN EEEEE RN
NCL__TT1 48 [IT—1Q14
D1s11]2 47 [11—/1Q13
D14[T1T1]3 46 [TT_JQ12
D13[11]4 45 [TT_JQn
D12[T1T])5 44 [11T_JQ10
DI1C_TT]s PN64-1 43 [IT_1Q9
Dlo—11]7 42 [T1—_3VvCC
DO[TTls 41 [I1—]vCC
D8[TT]9 40 [TI_1GND
D7C_1TT]10 TQFP 39 [TT__1GND
DeC—_T1]11 TOP VIEW 38 [TT—1Q8
DsCTT1]12 37 [IT1Q7
D4aC_TT1]13 36 (11 _1Q6
D3[TT]14 35 [11—1Q5
NC[CTT]15 34 [T1T—J1Q4
NC[1T1]16 33 [1T_1Q3
MNOOO T~ ANMITWONODNDO — AN
v—v—rv-VNNNNNNNNNNmU)O’)
RSPy = ] = %%%‘“‘%868%
<

SIGNAL DESCRIPTIONS

INPUTS:

DATA IN (Do - D17)
Data inputs for 18-bit wide data.

CONTROLS:

RESET (RS) _

Reset is accomplished whenever the Reset (RS) input is
taken to a low state. During reset, both internal read and write
pointers are set to the first location. A reset is required after
power up before a write operation can take place. Both the
Read Enable (R) and Write Enable (W) inputs must be in the
highstate during the period shownin Figure 2 (i.e., tRssbefore
the rising edge of RS) and should not change until tRsR after
the rising edge of RS. AE (almost empty) will be reset to LOW.
AF (almost full) wili be reset to HIGH.

WRITE ENABLE (W)

Awrite cycleis initiated on the falling edge of this inputif the
full flag (FF) is not set. Data set-up and hold times must be
adhered to with respect to the rising edge of the Write Enable
(W). Datais storedin the RAM array sequentially andindepen-
dently of any on-going read operation.

To prevent data overflow, the full flag (FF) will go LOW,
inhibiting further write operations.Upon the completion of a
valid read operation, the full flag (FF) will go HIGH after tRFF,

allowing a valid write to begin. When the FIFO is full, the
internal write pointer is blocked from W, so external changes
in Wwill not affect the FIFO.

READ ENABLE (R)

A read cycle is initiated on the falling edge of the Read
Enable (R) provided the empty flag (EF) is not set. The data is
accessed on a First-In/First-Out basis, independent of any
ongoing write operations. When all data has been read from
the FIFO, the empty flag (EF) will go LOW, allowing the “final”
read cycle but inhibiting further read operations with the data
remaining at the outputs. Once a valid write operation has
been accomplished, the empty flag (EF) will go HIGH after
tweF and a valid Read can then begin. When the FIFO is
empty, the internal read pointer is blocked from R so external
changes in R will not affect the FIFO.

EXPANSION IN/HALF WIDTH OPERATION (XI/HW)

This input is a dual-purpose pin. Expansion In (XI) is
grounded during reset to indicate an operation in the single
device mode. Expansion In (XI) is connected to Expansion
Out (XO) of the previous device in the Depth Expansion or
Daisy Chain Mode.

Inthe Single Device Mode, a bus-matching function canbe
achieved. After reset, if HW is grounded, 18-bit words can be
written to the FIFO (Full Width Operation). A HIGH on HW
initiates Half Width Operation, which allows a 9-bit word to be
written into the device for every toggle of W. Inside the FIFO,
these words are organized in pairs that fill 18-bit cells. Follow-
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ing reset, the first 9-bit word written is assigned to the lower
half of a cell and the second 3-bit word written is assigned to
the upper half of the same cell. The third 9-bit word written is
assigned to the lower half of the next 18-bit cell and the fourth
9-bit word goes into the upper half, etc. When a data cell is
read out of the FIFO, the lower half of the 18-bits will show up
on outputs Q0-Q8 and the upper half will show up on outputs
Q9-Q17.

OUTPUT ENABLES (OE1, OEZ/FL)

The outputenable pins control the data outputs'impedance.
Inexpansion made, OET controls both the lower and the upper
9-bit word outputs. In single device mode, OE1 controls the
lower nine bits (Q0-Q8) and OE2 controls the upper nine bits
(Qe-Q17).

OE2/FL is a dual-purpose input. In the Depth Expansion
Mode, this pin is grounded to indicate the device that is first-
loaded (see Operating Modes). In the Single Device Mode,
this pin acts as the OE for the upper byte. The Single Device
Mode is initiated by grounding the Expansion In (X1) pin during
reset.

In single device mode, using the two output enable pins
together with the Upper 9-bit Write function (UW), the 72025
can be used in a bus matching design. It can be configured for
either 9-to-18-bit, 18-to-9-bit, 18-to-18-bit or 9-to-9-bit trans-
mission. Width expansion can be used to allow for conversion
between data path widths that are any multiple of 9 bits.

OUTPUTS:

FULL FLAG (FF)

The Full Flag (FF) will go LOW, inhibiting further write
operation, when the write pointer is one location less than the
read pointer, indicating that the device is full.

If the read pointer is not moved after Reset (RS), the Full
Flag (FF) will go LOW after 1024 writes.

Regardless of Full Width or Half Width operation, this flag
only responds to the presence of upper 9-bit words in the
FIFO™. For Full Width Operation, this means that the flag
responds to 18-bit words. However, during Half Width Opera-
tion, the flag indicates neither the presence nor the absence
of the lower 9-bit word.

ALMOST EMPTY FLAG (AE)

Whenever the memory is 8 locations or less away from
being empty, the almost empty flag (AE) is LOW.

Regardless of Full Width or Half Width operation, this flag
only responds to the presence of upper 9-bit words in the
FIFOU. For Full Width Operation, this means that the flag
responds to 18-bitwords. However, during Half Width Opera-
tion, the flag indicates neither the presence nor the absence
of the lower 9-bit word.

ALMOST FULL FLAG (AF)
Whenever the memory is 8 locations or less away from

NOTES:

being full, the almost full flag (AF) is LOW.

Regardless of Full Width or Half Width operation, this flag
only responds to the presence of upper 9-bit words in the
FIFO™. For Full Width Operation, this means that the flag
responds to 18-bit words. However, during Half Width Op-
eration, the flag indicates neither the presence nor the ab-
sence of the lower 9-bit word.

EMPTY FLAG (EF)

The Empty Flag (EF) will go LOW, inhibiting further read
operations, when the read pointer is equal to the write pointer,
indicating that the device is empty.

Regardless of Full Width or Half Width operation, this flag
only responds to the presence of upper 9-bit words in the
FIFOU. Far Full Width Operation, this means that the flag
responds to 18-bit words. However, during Half Width Opera-
tion, the flag indicates neither the presence nor the absence
of the lower 9-bit word.

An example of this case follows: An IDT72025 is config-
ured for single device mode and Half Width opeation. After
reset, EF is LOW. Three nine-bit words are written into the
FIFO; after writing the second, EF goes HIGH. When an 18-
bitword is read, EF goes LOW; however, the FIFO is not really
empty since one 9-bit word remains. Since EFis LOW, further
reading is inhibited. In order to read the last nine-bit word, a
"dummy" upper nine-bit word must be written into the device,
upon which EF will go HIGH, thus allowing the the remaining
data to be read as an 18-bit word.

When EF is LOW, a HIGH on the UW line indicates the
presence of one last lower 9-bit word remaining in the FIFO.

EXPANSION-OUT/UPPER WRITE (XO/UW)

This is a dual-purpose output. When XI/HW is grounded
during reset (Single Device Mode), then held HIGH (Half
Width Operation), the Upper Write output (UW) will show
whether an upper or a lower 9-bit word was entered into the
FIFO during the preceding write operation®. if UWis HIGH,
then alower 9-bit word was the lastwritten. If UWis LOW, then
an upper 9-bit word was the last written. Since UW toggles
with every falling edge of W, its current value can be used to
predict whether an upper or a lower word will be written to the
FIFO on the next rising edged of W. (See Figure 12 for UW
timing.)

It, after establishing single device mode, XI/HW is held
LOW (Full Width Operation), then UW stays low, indicating
that an18-bit word is written into the FIFO with every toggle of
W.

In the Depth Expansion Mode, Expansion In (Xl is con-
nected to Expansion Out (XO) of the previous device. This
output acts as a signal to the next device in the daisy chain by
providing a pulse to the next device when the previous device
reaches the last location of memory.

DATA QUTPUTS (Qo-Q17)
The data outputs Qo—Q17canbeputinto ahigh-impedance
state by using the OE1 and OEz lines.

1. For Full Width Operation: following reset, only 18-bit words are written into the FIFO. For Half Width Operation: following rese, the first 9-bit word is written to
the lower half of an 18-bit FIFO cell, the second 9-bit word is written to the upper half of the same cell, the third 9-bit word goes into the lower half of the next cell

and the fourth goes into the upper half, etc .




IDT72025 CMOS PARALLEL FIFO 1K x 18-BIT

COMMERCIAL TEMPERATURE RANGE

ABSOLUTE MAXIMUM RATINGS("

RECOMMENDED DC OPERATING

Symbol Rating Com’l. Unit CONDITIONS™
VTERM Te_erminal Voltage -051t0+7.0 v Symbol| Parameter Min. | Typ. | Max.] Unit
with Respect -
1o GND Vcece | Commercial Supply 45| 50 | 55 \
- Voltage
TA Operatin Oto +70 °C
T:mpera?ure *+ GND | Supply Voltage 0 0 0 Vv
Teias | Temperature -5510 +125 °C ViH Input High Voltage 20 - R
Under Bias Commercial
TsTtac | Storage -55to +125 °C viL Input Low Vloltage - - 08| Vv
Temperature Commercia
lour | DC Output 50 mA NOTE: 20108i02
Current 1. 1.5V undershoots are allowed for 10ns once per cycle.
NOTE: 2919 bl 01
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage to the device. This is stress rating
only and functional operation of the device at these or any other conditions
above those indicated inthe operational sections of this specificationis not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.
CAPACITANCE (Ta = +25°C, f = 1.0 MHz)
Symbol Parameter™" Condition | Max. | Unit
CIN Input Capacitance VIN =0V 10 pF
Cout Output Capacitance | VouT = 0V 10 pF
NOTE: 2919 tbl 03
1. This parameter is sampled and not 100% tested.
DC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5.0V+£10%, TA = 0°C to +70°C)
IDT72025
Commercial
tA =12, 15ns
Symbol Parameter Min. | Typ. | Max. | Unit
it Input Leakage Current (Any Input) A4 — | 1 ]pA
1Lo® | Output Leakage Current -10] — ] 10 ] pA
VOoH Output Logic “1” Voltage IoH = —2mA 24 | — - v
VoL Output Logic “0” Voltage oL = 8mA — — 0.4 v
icc1® | Active Power Supply Current (OET=OE2=VIL) — | — [160®] maA
lccz Standby Current (R=W=RS=OE1=0E2=VIH) — | — | 18 | mA
lces(L) Power Down Current (All Input = Vcc - 0.2V) — — 4 mA
NOTES: 2919 tbl 04
1. Measurement with 0.4 < Vin < Vec 5V
2. OE1 and OE2 = ViH, 0.4 <Vout < Vcc
3. lec measurement is made with outputs open (only capacitive loading)
4, Tested at f=20MHZ 11K
TO
AC TEST CONDITIONS OUTPUT
Input Pulse Levels GND to 3.0V PIN .
N 30pF
Input Rise/Fall Times 3ns 680Q
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V = 2019 drw 03
Output Load See Figure 1
2015 5105 or equivalent circuit
Figure 1. Output Load
* Includes scope and jig capacitances.
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AC ELECTRICAL CHARACTERISTICS
{Commercial: Vcc = 5.0V+£10%, TA = 0°C to +70°C)

Commercial Commercial
72025L12 72025115
Symbol Parameter Min. Max. Min. Max. Unit
fs Shift Frequency — 50 — 40 MHz
tRC Read Cycle Time 20 — 25 — ns
A Access Time — 12 — 15 ns |
tRR Read Recovery Time 8 — 10 — ns
tRPW Read Pulse Width??) 12 — 15 — ns
tOELZ OE LOW to Data Bus at Low-Z® 2 8 2 10 ns
tOEHZ OE HIGH to Data Bus at High-Z® 2 8 2 10 ns
tACE Output Enable LOW to Data Valid 2 10 2 12 ns
twe Write Cycle Time 20 — 25 — ns
tWPw Wirite Pulse Width(® 12 — 15 — ns
tWR Write Recovery Time 8 — 10 —_ ns
tDs Data Set-up Time 9 —_ 11 — ns
tDH Data Hold Time 0 — 0 — ns
tRSC Reset Cycle Time 20 — 25 — ns
RS Reset Pulse Width 12 — 15 — ns
tRSS Reset Set-up Timet® 12 — 15 — ns
tRSR Reset Recovery Time 8 — 10 —_ ns
tEFL Reset to EF LOW — 12 — 15 ns
tFFH Reset to FF HIGH — 12 — 15 ns
tAEF Reset to AE and AF — 20 — 25 ns
thwrss | X/HW to Reset Setup Time 12 — 15 — ns
tHwrsH | XI/HW to Reset Hold Time 0 — 0 — ns
tREF Read LOW to EF LOW — 12 — 15 ns
tRFF Read HIGH to FF HIGH — 12 — 15 ns
tRPE Read Pulse Width after EF HIGH 12 — 15 — ns
tWEF Write HIGH to EF HIGH — 12 — 15 ns
WFF Write LOW to FF LOW — 12 — 15 ns
twaEF | Write HIGH to AF LOW, AEHIGH — 20 — 25 ns
twuw Write to UW — 12 — 15 ns
tRAEF Read HIGH to AE LOW, AFHIGH — 20 — 25 ns
tWPF Write Pulse Width after FF HIGH 12 — 15 — ns
txoL Read/Write to XO LOW — 12 — 15 ns
tXOH Read/Write to XO HIGH — 12 — 15 ns
x| Xi Pulse Width® 12 — 15 — ns
tXIR XI Recovery Time 8 — 10 — ns
txis Xi Set-up Time 8 — 10 — ns
tHws XI/HW to write Setup time 8 — 10 — ns
tHWH XI/HW to write Hold time 8 — 10 — ns
NOTES: 2919 bl 06

1. Timings referenced as in AC Test Conditions.
2. Pulse widths less than minimum value are not allowed.
3. Values guaranteed by design, not currently tested.
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Figure 2. Reset 2919 drw 04
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NOTES:

1. EF, FF, HF may change status during Reset, but flags will be valid at trsc.
2. Wand R = ViH around the rising edge of RS. _ _
3. For single device mode only. For expansion mode, Xl is connected to XO.

tRC - tRPW
tRR |
R
| N
Qo-Qr7 X DATAOUT VALID X DATA OUT VALID

[e—————— twe = 1/is —————
[e——— tWPW —————>je——tWR—>

\ / \

w N 7 L___/
V— tDS —™r=— {DH

Do — D17 \__ DATA| INVALID DATA IN VALID )—

XiHW®

tHWS (a——r0o —» tHWH
2919 drw 05

Figure 3. Asynchronous Write and Read Operation

NOTES: ) _ _
1. For single device mode only. For expansion mode, X is connected to XO.
2. Outputs Qn are always active, unless disabled by GE, or OF, (whichever applies).
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LAST WRITE IGNORED FIRST READ ADDITIONAL
READS

WRITE
A _/
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M

Figure 4. Full Flag From Last Write to First Read
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2919 drw 06

WRITES READ
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Figure 5. Empty Flag From Last Read to First Write
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2919 drw 07
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W _—\
. tWEF
F v
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2919 drw 08
Figure 6. Minimum Timing for an Empty Flag Coincident Read Pulse

R —\ jﬁ
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. 2919 dw 09
Figure 7. Minimum Timing for an Full Flag Coincident Write Pulse
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|
Figure 8. Almost Full Flag Timing
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Figure 9. Almost Empty Flag Timing
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2919 drw 12
Figure 10. Expansion Out
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2919drw 13
Figure 11. Expansion In
Lower Upper
Write Write
W
W Lower word written Upper word written

2919 drw 14

Figure 12. Half Width Write Timing

NOTE: _
