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CONTENTS OVERVIEW

The block diagram on the cover of this book pictorially illustrates the multiple product lines
offered by Integrated Device Technology, a recognized leader in high-speed CMOS technol-
ogy. IDT’s broad line of products enables us to provide a complete CMOS solution to design-
ers of high-performance digital systems. Our products include industry standard devices as
well as products with speed, lower-power, package and/or architectural benefits that allow the
designer to achieve significantly improved system performance.

Use this book to find ordering Information: Start with the Ordering Information chart at
the back of each datasheet, or Cross Reference Guides (p 1-13) along with Package Diagram
Outlines (p 15-3}, to compose the complete IDT part number. Reference data on our Technol-
ogy Capabilities and Quality Commitments are included in separate sections (2, 3)
respectively).

Use this book to find product data: Start with the Table of Contents, organized either al-
phanumerically by productline (pii) or numerically across all products (p xiv); fora more com-
plete summary of product line offerings, use the Product Selector Guide (p 1-2). These in-
dexes will direct you to the page on which the complete technical data sheet can be found,
and may in some cases refer you to related Application or Technical Notes (p 14-1). Data
sheets may be of the following type:

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

PRELIMINARY —contain descriptions for products soon to be or recently released to produc-
tion, including features, pinouts and block diagrams. Timing data are based on simulation or
initial characterization and are subject to change upon full characterization. :
FINAL—contain minimum and maximum limits specified over the complete supply and tem-
perature range for full production devices.

New Products, product performance enhancements, additional package types and new
product families are being introduced frequently. Please contact your local IDT sales repre-
sentative or 1-800-IDT CMOS to determine latest device specufcauons, package types and
product availability.

Note: Integrated Device Technology, Inc. reserves the right to make changes to its products or specifications atany time, without notice, in
order to improve design or performance and to supply the best possible product. IDT does not assume any responsibility for use of any
circuitry described other than the circuitry embodied in an iDT product. The Company makes no representations that circuitry described
herin is free from patent infringement or other rights of third parties which may result from its use. No license is granted by implication or
otherwise under any patent, patent rights or other rights, of Integrated Device Technology, Inc.

LIFE SUPPORT POLICY )
Integrated Device Technology’s products are not authorized for use as critical components in life supportdevice or systemsunless
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) are intended for surgical implantinto the body or (b) supportor
sustain life and whose failure to perform, when properly used in accordance with instructions for use provided in the labeling, canbe
reasonably expected to result in a significant injury to the user.

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

CEMOS, BiICEMOS, MICROSLICE, Flexishift and SPC are trademarks of Integrated Device Technology, Inc.
SPC (Serial Protocol Channel) has a patent pending.
FAST is a trademark of Fairchild Semiconductor Co.
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PART NUMBER DESCRIPTION

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

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

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

3. A device power identifier, composed of one or two alpha char-
acters, 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:

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

10T

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

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

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

7. A special process identifier, composed of alpha characters, is

used for products which require radiation enhancement (RE) or
tolerance (RT).

(o]

Special Process

Process/Temperature*

Package*

Speed

Power

* Field Identifier Applicable To All Products

Device Type*

1-1

1




High-Speed CMOS MICROSLICE™ Products

* CMOS microprogrammable bit-slice microprocessor ® Meets or exceeds bipolar speeds and output drive at a

family small fraction of the power consumption
e CMOS Error Detection and Correction product family e Sequential letter suffix designates 20%-40% speed
e |DT49C000 products offer dramatically improved system upgrade
performance through new innovative architectures * Instruction set/operation codes functionally identical to
e |DT39C000 products are pin-compatible, performance- 2900 family
enhanced 2900 family replacements
Oper. Power (max.)
(mW)
Part Number Description Replaces Com’l. Mil.
|DT39C01C 4-Bit uP Slice Am2901B,C; Am29C01C; 157 192
IDT39C01D CY7C901 184 220
IDT39CO1E 210 247
IDT39C03A 4-Bit uP Slice Am2903A 265 330
IDT39C03B
« DT39C203 4-Bit uP Slice Am29203 265 330
g IDT39C203A
@ 1DT49C401 16-Bit uP Slice IM14X2901B 945 1200
¥ IDT49C401A .
g 1DT49C402 16-Bit uP Slice, Quad 2901 with 8 Four 2901s & One 2902; 945 1200
o |DT49C402A additional destination functions and a Am29C101; CY7C9101;
s 64 X 16 dual-port memory capacity WSI59016
= |DT49C403 16-Bit uP Slice, Quad 2903/29203 with Four 2903/29203s & 1180 1375
IDT49C403A 64 X 16 register file, 4 Q-registers, word/ One 2902
BYTE control, BYTE swap, cascadable
IDT49C404 32-Bit uP Slice, 3-port device with 32-Bit Two Am29334s & 1500 2000
IDT49C404A ALU, 64 x 32 register file, cascadable One Am29332
: funnel shifter, priority encoder, merge
logic and mask generator
IDT39CO9A 4-Bit Sequencer Am2909A; CY7C909 236 302
«» IDT39C09B
"4
u IDT39C10B 12-Bit Sequencer with 33-Deep Stack AmM2910A; CY7C910 395 495
z IDT39C10C
3 (DT39C11A 4-Bit Sequencer Am2911A; CY7C911 236 302
W IDT39C11B
IDT49C410 16-Bit Sequencer with 33-Deep Stack Am2910; Am29C10; 395 495
IDT49C410A CY7C910
& 1DT39C705A 16 X 4 Register File Extension Am29705A 210 275
E IDT39C7058B
o IDT39C707 16 X 4 Register File Extension Am29707 210 275
& IDT39C707A
IDT39C60 16-Bit Cascadable Error Detection AmM2960,-1,A; N2960; 446 550
IDT39C60-1 Correction Unit MC74F2960,-1,A
o IDT39C60A
o
W DT49C460 32-Bit Cascadable Error Detection DP8402; 74AS632; 500 690
IDT49C460A Correction Unit ALS632
1DT49C460B
ﬁ IDT39C02A Carry Lookahead Generator Am2902A 30 30
5 IDT49C25 Microcycle Length Controller Am2925 30 30




High-Speed CMOS Static RAMs _

e Extremely fast access times ¢ ‘M’ type ceramic RAM modules are built with monolithic 1
Y RAMs in LCC packages surface mounted onto multi-
e Low power consumption layered, co-fired ceramic substrates using IDT's high-
reliability vapor phase reflow soldering process

® 2V data retention battery -backup on all low-power
devices e ‘MP’ type commercial plastic modules are built using
IDT monolithic RAMs in SMD plastic packages, surface

* Threesstate outputs mounted onto epoxy laminate (FR4) substrates

Power (typical)
: Max. Speed (ns) Oper. Standby
Part Number Description Mil. Com’l. (mW) (uW)
MONOLITHIC
IDT6167 16K (16K x 1) 15 12 150 10
IDT6168 16K (4K X 4) 15 15 225 10
IDT71681 16K (4K X 4) with separate data inputs and outputs; 25 ) 20 225 10
outputs track inputs during write mode
IDT71682 16K (4K x 4) with separate data inputs and outputs; 25 20 225 10
outputs in high impedance state during write mode
IDT6116 16K (2K X 8) 25 15 160 20
IDT7187 64K (64K X 1) 25 15 250 30
IDT100490 64K (64K X 1) with ECL 100K compatible /O — 15 320 —
IDT7188 64K (16K X 4) 20 15 300 30
IDT6198 64K (16K x 4) with output enable (OE) for added 20 15 300 30
system flexibility )
IDT7198 64K (16K X 4) output enable (OE) and second chip select 20 15 300 30
(CS,) for added system flexibility and memory control .
IDT71981 64K (16K X 4) with separate data inputs and outputs; 20 15 300 30
outputs track inputs during write mode
IDT71982 64K (16K X 4) with separate data inputs and outputs; 20 15 300 30
outputs in high impedance state during write mode
IDT7164 64K (8K % 8) 35 30 250 30
IDT7165 64K (8K % 8) with asynchronous clear and high-speed 35 - 30 250 30
chip select
IDT71C65 64K (8K x 8) with CMOS compatible /O 35 30 250 30
IDT7186 64K (4K X 16) 55 45 300 30
IDT71257 256K (256K X 1) 35 25 350 100
IDT71258 256K (64K X 4) . 35 25 350 100
IDT61298 256K (64K X 4) with output enable (OE) for added 35 25 350 100
system flexibility
IDT71281 256K (64K X 4) with separate data inputs and outputs; 35 25 350 100
outputs track inputs during write mode
IDT71282 256K (64K X 4) with separate data inputs and outputs; 35 25 350 100
outputs in high impedance state during write mode
IDT71256 256K (32K % 8) 45 35 250 15
1DT71027 1 Megabit (1024 x 1) 55 45 500 200
IDT71028 1 Megabit (256K X 4) 55 45 500 200
IDT71024 1 Megabit (128K X 8) 55 45 500 200
IDT6178 16K (4K X 4) cache-tag with cache address comparator . 15 12 300 —
and asynchronous clear :
IDT7174 64K (8K X 8) with cache address comparator, 45 35 . 250 -—
asynchronous clear and high-speed chip select
IDT71501 64K (64K X 1) synchronous RAM; all inputs and 45 35 385 —_
outputs latched : :
IDT71502 64K (4K X 16) registered RAM for writable control - 45 35 350 30
store use; has on-board serial load, parity, breakpoint and
trace logic
CONTINUED
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High-Speed CMOS Static RAMs (continued)

: Power (max.)
Max. Speed (ns) Oper. Standby

Part Number Description ) Mil. Com’l. (mWw) (mwW)

MODULES

IDT7MP564 80K (16K X 5) static RAM module (plastic SIP) — 15 550 110

IDT8MP628 128K (8K X 16) plastic SIP RAM module — 40 1650 165

IDT8M628 128K (8K X 16) RAM module with monolithic pinout 50 40 1650 220

IDT7MP156 256K (256K x 1) plastic SIP RAM module — 25 1375 330

IDT7MC156 - 256K (256K x 1) static RAM module (ceramic SIP) — ‘25 1485 330

IDT7MP456 256K (64K X 4) plastic SIP RAM module — 25 1705 330

IDT7M856 256K (32K x 8) RAM module with monolithic pinout 50 40 2090 440

1DT8M856 256K (32K x 8) RAM module with monolithic pinout 55 45 880 66

. (low-power)

IDT8MPE56 256K (16K X 16) plastic SIP RAM module — 40 1870 330

IDT8M656 256K (16K x 16) RAM module with monolithic pinout 60 40 1870 440

IDT7M656 256K (16K X 16, 32K X 8, 64K X 4) RAM module - 25 15 7040 85 -
customer configurable organization :

IDT7M812 512K (64K x 8) RAM module offering maximum '35 25 5280 880
addressable memory required by 8-Bit MPs :

IDT7M912 512K (64K x 9) RAM module offering maximum 35 25 5940 990
addressable memory required by 8-Bit MPs

IDT8MP612 512K (32K X 16) plastic SIP RAM module — 40 1650 165

IDT8MB12 512K (32K x 16) RAM module with monolithic pinout 60 - 40 1650 275

IDT7MC4032 512K (16K x 32) RAM module with separate /0 — 30 5940 660
(ceramic dual SIP)

IDT7MC4001 1 Megabit (1024K X 1) static RAM module — BD 1348 330
(ceramic SIP) ;

IDT8MP824 1 Megabit (128K X 8) plastic SIP RAM module — 40 1210 440

IDT8M824 1 Megabit (128K x 8) RAM module with monolithic 60 40 1210 550
pinout

IDT8MP624 " 1 Megabit (64K X 16) plastic SIP RAM module — 40 1925 . 440

IDT8ME24 _ 1 Megabit (64K X 16) RAM module with monolithic 60 40 1925 495 -
pinout . .

IDT7MB624 . 1 Megabit (64K x 16, 128K X 8, 256K X 4) plastic RAM — 25 © 10725 1320

. module - customer configurable organization

IDT7M624 1 Megabit (64K X 16, 128K'x 8, 256K X 4) RAM 35 25 10725 1320
module — customer configurable organization

IDT7M4017 . 2 Megabit (64K x 32) RAM module 60 40 TBD T8D

IDT7MP4008 4 Megabit (512K X 8) static RAM module (plastic SIP) — 40 2585 380

IDT7M4016 4 Megabit (256K x 16) RAM module -— 45 - TBD TBD

IDT7MPE025 512K (64K X 8) registered static RAM module —_ 25MHz TBD TBD

IDT7M824 1 Megabit (128K x 8) RAM module with registered 60 45 © 2640 935
buffered/latched addresses and I/0s

IDT7M6001 32K x 20 double buffered RAM module with 20MHz 25MHz T8D 8D

- registered, multiplexed address ) )
IDT7M6032 16K x 32 high-speed writable control store with SPC™ T8D TBD . TBD TBD

IDT7MB6042 8K X 112 high-speed writable control store with SPC™ — TBD TBD TBD



High-Speed CMOS Dual-Port RAMs

e High-speed, low-power * Automatic power-down feature controlled by CE 1
¢ Independent read or write access to any memory ® 2V data retention battery back-up on all low-power
location from either port devices

e Each port has separate controls, address and I/0
e On-chip port arbitration logic
e Fully asynchronous operation from either port

e [NT and BUSY flags (BUSY only in IDT7132/7142)

* Dual-port RAM modutgs built with IDT monolithic dual-
port RAMs in LCC packages, surface mounted to multi-
layered, co-fired ceramic substrates using IDT's high-
reliability vapor phase reflow soldering process

Power (typical)
) Max. Speed (ns) Oper. Standby
Part Number Description Mil. Com’l. (mW) (mW)
IDT7130 8K (1K X 8) replaces Synertek SY2130 45 35 325 1
IDT7140 8K (1K X 8) functions as slave with IDT7130 to provide 45 35 325 1
16-Bit words or wider; pin compatible with IDT7130
IDT7132 16K (2K X 8) fastest available speeds in this industry 45 35 325 1
standard product; now multiple sourced
IDT7142 16K (2K X 8) functions as slave with IDT7132 to 45 35 325 1
provide 16-Bit words or wider; pin compatible with .
IDT7132 .
IDT71321 16K (2K x 8) high-speed dual-port with interrupt output 45 35 325 1
(MASTER) ) )
IDT71421 16K (2K x 8) functions as slave with IDT71321 to 45 35 325 1
provide 16-Bit words or wider; pin compatible with
IDT71321
IDT71322 16K (2K X 8) with Semaphore 45 - 45 500 1
IDT7133 32K (2K X 16) 70 55 375 1
IDT7143 32K (2K x 16) functions as slave with IDT7133 to 70 55 375 1
provide 32-Bit words or wider
IDT7134 32K (4K x 8) high-speed operation in system where 45 45 500 1
on-chip arbitration is not needed
IDT71342 32K (4K x 8) with Semaphore 45 45 500 1
IDT7M134 64K (8K x 8) dual-port RAM module 60 45 950 20
IDT7M144 64K (8K x 8) functions as slave with IDT7M134 to 60 45 " 950 20
provide 16-Bit words or wider; pin compatible with
IDT7M134
IDT7M135 128K (16K X 8) dual-port RAM module 60 45 - 1600 50
IDT7M145 128K (16K X 8) functions as slave with IDT7M135 to 60 45 1600 50
provide 16-Bit words or wider; pin compatible with
IDT7M135
IDT7M137 256K (32K x 8) dual-port RAM module where on-chip 60 55 1800 60
arbitration is not needed




'High-Speed CMOS FIFOs |

¢ Extremely fast access and cycle times * Master/slave multiprocessing applications

* Low power consumption ¢ Bidirectional and rate buffer applications

e Asynchronous and simultaneous read and write * Auto retransmit capability ~ [DT7200 family

* Fully expandable in depth and width e FIFO modules are built with IDT monolithic FIFOs in LCC
* Single read and write line operation — IDT7200 family packages, surface mounted to a multilayer, co-fired

ceramic substrate using IDT’s high-reliability vapor phase

e Empty, Full and Half-Full status flags - IDT7200 family reflow soldering process

® Six pin-compatible versions of varying depth - IDT7200

family
Max. Speed (ns) Max. Power (mW)
Part Number Description Mil. Com’l. Mil. Com’l.
IDT72400 FIFO FAMILY
IDT72401 64 X 4, replaces MMI 67401 at 1/4 power 35MHz 45MHz 250 195
IDT72402 64 x 5, replaces MMI 67402 at 1/4 power 35MHz 45MHz 250 195
IDT72403 64 X 4, replaces MMI 67401 at 1/4 power, with . 35MHz 45MHz 250 195
output enable
IDT72404 64 % 5, replaces MMI 67402 at 1/4 power, with 35MHz 45MHz 250 195
output enable
IDT72413 64 X 5, replaces MMI 67413 at 1/4 power, with 35MHz 45MHz 385 330
output enable, Half-Full and Almost-Full/Empty flags
IDT7200 FIFO FAMILY
IDT7200 256 X 9, 28-pin 300mil DIP 30 25 700 625
IDT7201A 512 % 9, replaces Mostek MK4501, with Half-Full 30 25 700 625
Flag
IDT7202A 1K X 9, with Half-Full Flag 40 35 700 625
IDT72021 1K x 9, with Half-Full and Almost-Full/Empty flags 30 25 700 625
' and output enable
IDT7203 2K x 9, with Half-Full Flag 50 50 750 600
IDT7204 4K x 9, with Half-Full Flag, largest monolithic FIFO 50 50 750 600
available :
IDT72041 4K x 9, with Half-Full and Almost-Full/Empty flags 40 35 900 700
and output enable
IDT7200 FIFO MODULE FAMILY
IDT7M203 2K x 9 FIFO module using four IDT7201s 50 40 750 600
IDT7M204 4K x 9 FIFO module using four IDT7202s 50 40 750 600
IDT7M205 8K x 9 FIFO module using four IDT7203s ) : 60 50 — —
IDT7M206 16K X 9 FIFO module using four IDT7204s 60 50 — —
IDT72100 SERIAL FIFO FAMILY
IDT72103 2K x 9 parallel-serial input/output with Flexishift™, 50 50 750 600
. 40MHz serial rate
IDT72104 4K x 9 parallel-serial input/output with Flexishift™, 50 50 750 600
40MHz serial rate
IDT7250 BIDIRECTIONAL FIFO FAMILY
IDT7252 1K X 18 — 2K x 9 BiFIFO™ 48-pin DIP 50 50 750 600
High-Speed CMOS DSP Building Blocks .
e High speed, low power - Supports integer formats
‘e Highly integrated LSI building blocks ¢ Inputs and outputs directly TTL-compatible
e Very fast 50MHz components
Max. Speed (ns) Max. Power (mW)
Part Number Description Mil. Com’l. Mil. Com’l.
IDT7320 16-Bit Eight-level deep pipeline register 15 10 400 300
IDT7381 16-Bit Cascadable DSP ALU 35 30 400 300
IDT7383 16-Bit Cascadable DSP ALU 25 20 400 300
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High-Speed CMOS Parallel Multiplier-Accumulators

o High speed, low power * Preload function allows output register to be preset
e Parallel multiplier-accumulators with selectable o All devices perform subtraction and double precision
accumulation, rounding and preloading addition and multiplication
e Extended product output for multiple accumulations * |nputs and outputs directly TTL-compatible
Max. Speed (ns) Max. Power (mW)
Part Number Description Mil. Com’l. Mil. Com’l.
IDT7209 12 X 12-Bit-pin and functionally compatible with 55 45 1000 750
TRW TDC1009J
IDT7210 16 X 16-Bit-with 35-Bit output; pin and functionally 40 35 1450 1250
compatible with TRW TDC1010J
IDT7243 16 X 16-Bit—with 19-Bit output; pin and functionally 55 45 790 690

compatible with TRW TDC1043

'High-Speed CMOS Parallel Multipliers

* High speed, low power * Round control for rounding the MSP
e Configured for easy array expansion * [nputs and‘outputs directly TTL-compatible
e User-controlled option for transparent output register * Three-state output controls and separate register enables
mode
: Max. Speed (ns) Max. Power (mW)
Part Number Description Mil. Com’l. Mil. Com’l.
IDT7212 12 X 12-Bit-pin &nd functionally compatible with 40 35 875 685
TRW MPY012H
IDT7213 12 X 12-Bit-with single clock architecture 40 35 875 685
IDT7216 16 X 16-Bit-pin and functionally compatible with 25 20 1400 1200
TRW MPY016H/K and AMD Am29516
IDT7217 16 X 16-Bit—with single clock architecture; pin and 30 25 1400 1200
functionally compatible with AMD Am23517
IDT7317 16 X 16-Bit-with single clock, 32-Bit output 25 20 1400 1200
h-Speed CMOS Floating-Point Products
¢ High speed, low power - 500mW typical e Full 32-Bit and 64-Bit multiply and ALU operations
e Advanced CEMOS technology * Pipelined and flow-through modes
e Full IEEE standard 754 conformance ® 144-Pin Grid Array
¢ Single 5V supply e Full MIL-STD-883 compliant product available
Max. Speed (MFLOP) Max. Power (mW)
Part Number Description Mil. Com’l. Mil. Com’l.
IDT721264 32-/64-Bit Multiplier-pin and functionally 12.5 (32-Bit) 16.7 (32-Bit) 750 625
compatible with Weitek WTL1264 6.2 (64-Bit) 8.3 (64-Bit)
IDT721265 32-/64-Bit ALU-pin and functionally 12.5 (32-Bit) 16.7 (32-Bit) 750 625
compatible with Weitek WTL1265 12.5 (64-Bit) 16.7 (64-Bit)




High-Speed CMOS Data Conversion Products

* High speed - low power FLASH A/D CONVERTERS

¢ Available in military and commercial temperature ranges .

* Produced with advanced CEMOS high-performance
technology

VIDEO DACs

e |IDT75C18 is pin and function compatible with TRW 1018
with half the power consumption

e [DT75C19 is world's first CMOS 9-Bit Video DAC .

e |DT75C458 PaletteDAC™ is pin and function compatible
with Brooktree BT458

* |IDT75MB38 is a triple 8-Bit, 125MHz module with
onboard voltage reference

IDT75C48 is pin and function compatible with TRW 1048
with half the power consumption, on-chip Error Detection
and Correction, extended analog input range and
improved output characteristics

IDT75C58 has enhanced features such as overflow
output and three-state control which allows stacking two
devices for 9-Bit resolution

IDT75M48 is a complete Flash ADC module product
with input buffer amplifier, reference voltage generator
and optimized layout and decoupling

IDT75M49 is a complete 9-Bit ADC module using two
IDT75C58 devices

. Power

Part Number ¢ Description Replaces (mwW)
IDT75C18 8-Bit, 125MHz Video DAC with ECL inputs .TDC1018 400

Q IDT75C19 World's first 9-Bit, 125MHz Video DAC — 400
©  IDT75MB38 Triple 8-Bit, 125MHz Video DAC Module BT109, TDC1318 1500
IDT75C458 Triple 8-Bit, 125MHz PaletteDAC™ BT458 1000
IDT75C48 8-Bit, 20MHz Flash ADC TDC1048 500

o |IDT75C58 . 8-Bit, 20MHz Flash ADC with Overflow output — 500
< IDT75M48 Complete 8-Bit, 20MHz Flash Module using IDT75C48 — 800
IDT75M49 9-Bit, 20MHz Flash Module using two IDT75C58s —_ 1200

High-Speed CMOS E2 PROMs

¢ Fast access times e On-chip timer, latches, charge pump
» |Internal address and data input latches e Write protection circuitry, Vg lockout for Vog = 4V
e Minimum endurance of 10,000 write cycles per byte ¢ 5 volt operation
* Endurance failure rate < 0.1% per 1,000 cycles » DATA polling
e Serial access versions with SPC™ (IDT78C18A,
IDT78CE8A, IDT78C258A)
Power (typical)
Max. Speed (ns) Oper. Standby
Part Number Description Mil. Com’l. (mW) (mWw)
IDT78C16A 2K x 8 E2PROM 90 70 600 4.5
IDT78C18A 2K x 8 E2PROM with Serial Protocol Channel (SPC™) 90 70 600 45
IDT78M64 8K x 8 E2PROM module with JEDEC E2PROM pinout 85 70 1250 20
IDT78C64A 8K x 8 E?PROM 70 55 500 4.5
IDT78C464A 8K x 8 Registered E?2PROM 70 55 500 4.5
IDT78C564A 8K X 8 Registered E?PROM with Serial Protocol 70 55 500 4.5
Channel (SPC™)

IDT78C256A 32K x 8 E2PROM 70 55 500 4.5
IDT78C4256A 32K x 8 Registered E2PROM 70 55 500 45
IDT78C5256 A 32K x 8 Registered E2PROM with Serial Protocol 70 55 500 4.5

Channel (SPC™)
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High-Speed CMOS Logic Products

o FCTXXXA devices 35%-50% faster than FAST™ with .
equivalent output drive but at dramatically lower CMOS

power over full temperature and voltage supply extremes

e FCT devices same speed and output drive as FAST™,

but at dramatically lower CMOS power
* 54/74FCT8XXA devices same speed and output drive as

29800, but at dramatically lower CMOS power

o 54/74FCTBXXB devices 32%-38% faster than 29800

with equivalent output drive, but at dramatically lower

Both CMOS and TTL output compatible (eliminates need
for pull-up resistors when driving CMOS static RAMs)

Substantially lower input current levels than FAST™ or

ALS (5uA max.)

JEDEC standard pinout for DIP and LCC
Pin-compatible with industry standard MSI logic

Devices formerly designated 33CXXX are now designated
54/74FCT8XXA or 29FCTXXX

CMOS power
Power (typical)
Max. Speed (ns) Oper. Standby
Part Number Description Mil. Com’l. (mW) W)
IDT29FCT52A Octal Registered Transceiver 11.0 10.0 10.0 5.0
IDT29FCT53A Octal Registered Transceiver 11.0 10.0 100 5.0
IDT29FCT528 Octal Registered Transceiver 7.2 6.5 10.0 5.0
IDT29FCT53B Octal Registered Transceiver 7.2 6.5 10.0 5.0
IDT29FCT520A Multilevel Pipeline Register 16.0 14.0 10.0 5.0
IDT29FCT521A Multilevel Pipeline Register 16.0 14.0 100 5.0
IDT49FCT601 16-Bit Bidirectional Latch w/Byte-Swap —_ - 20.0 10.0
IDT49FCT618 16-Bit Register with SPC™ 14.0 125 20.0 5.0
IDT49FCT661 16-Bit Synchronous Binary Counter —_ — 20.0 10.0
IDT49FCT818A Octal Register with SPC™ 11.0 10.0 10.0 5.0
IDT54/74FCT138A 1-of-8 Decoder 7.8 5.8 10.0 5.0
IDT54/74FCT139A Dual 1-of-4 Decoder 7.8 59 10.0 5.0
IDT54/74FCT161A Synchronous Binary Counter 7.5 72 10.0 5.0
IDT54/74FCT163A Synchronous Binary Counter 75 7.2 100 5.0
IDT54/74FCT182A Carry Lookahead Generator 10.7 6.5 10.0 5.0
IDT54/74FCT191A Up/Down Binary Counter 10.5 7.8 10.0 5.0
IDT54/74FCT193A Up/Down Binary Counter 6.9 6.5 100 5.0
IDT54/74FCT240A Octal Buffer 5.1 4.8 10.0 5.0
IDT54/74FCT241A Qctal Buffer 438 4.5 10.0 5.0
IDT54/74FCT244A Octal Buffer a8 4.5 10.0 50
IDT54/74FCT245A Octal Bidirectional Transceiver 4.9 4.6 10.0 5.0
IDT54/74FCT273A Octal D Flip-Flop 8.3 7.2 100 5.0
IDT54/74FCT299A Octal Universal Shift Register 9.5 7.2 10.0 5.0
IDT54/74FCT373A Octal Transparent Latch 5.6 52 10.0 5.0
IDT54/74FCT374A Octal D Flip-Flop 7.2 6.5 10.0 5.0
IDT54/74FCT377A Octa!l D Flip-Flop 8.3 7.2 100 5.0
IDT54/74FCT399A Quad Dual-Port Register 7.5 7.0 10.0 5.0
1DT54/74FCT521A 8-Bit Comparator 95 7.2 10.0 5.0
IDT54/74FCT533A Octal Transparent Latch 5.6 5.2 10.0 5.0
IDT54/74FCT534A Octal D Flip-Flop 72 6.5 10.0 5.0
IDT54/74FCT540A Octal Inverting Buffer — — 10.0 5.0
IDT54/74FCT541A Octal Non-inverting Buffer — — 10.0 5.0
IDT54/74FCT543A Octal Non-inverting Latched Transceiver 7.7 6.3 10.0 5.0
IDT54/74FCT573A Octal Transparent Latch 5.6 5.2 10.0 5.0
IDT54/74FCT574A Octal D Register 7.2 © 6.5 10.0 5.0
CONTINUED
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High-Speed CMOS Logic Products (continued)

Power (typical)
Max. Speed (ns) Oper. Standby
Part Number Description Mil. Com’l. (mW) W)
IDT54/74FCT640A Octal Bidirectional Transceiver 5.3 . 50 10.0 5.0
IDT54/74FCTB45A Octal Bidirectional Transceiver 49 4.6 10.0 5.0
IDT54/74FCT646A Octal Non-inverting Registered Transceiver 7.7 6.3 10.0 5.0
IDT54/74FCT648A Octal Inverting Registered Transceiver 6.3 5.6 10.0 50
IDT54/74FCT651A Octal Non-inverting Registered Transceiver - - 10.0 5.0
IDT54/74FCTE52A Octal Inverting Registered Transceiver - - 10.0 5.0
IDT54/74FCT821A 10-Bit Non-inverting Register 12.0 12.0 10.0 5.0
IDT54/74FCT822A 10-Bit Inverting Register 12.0 12.0 10.0 5.0
IDT54/74FCT823A 9-Bit Non-inverting Register 12.0 12.0 10.0 5.0
IDT54/74FCT824A 9-Bit Inverting Register 12.0 12.0 10.0 5.0
IDT54/74FCT825A 8-Bit Non-inverting Register 12.0 12.0 10.0 5.0
IDT54/74FCT826A 8-Bit Inverting Register 12.0 12.0 10.0 5.0
IDT54/74FCT827A 10-Bit Non-inverting Buffer 10.0 8.0 10.0 5.0
IDT54/74FCT828A 10-Bit Inverting Buffer 9.5 7.5 10.0 5.0
IDT54/74FCT833A 8-Bit Transceiver w/Parity 14.0 10.0 10.0 5.0
IDT54/74FCT834A 8-Bit Transceiver w/Parity 14.0 10.0 10.0 5.0
IDT54/74FCT841A 10-Bit Non-inverting Latch 1.0 9.5 10.0 5.0
IDT54/74FCT842A 10-Bit Inverting Latch 12.0 10.0 10.0 5.0
IDT54/74FCT843A 9-Bit Non-inverting Latch 11.0 9.5 10.0 5.0
IDT54/74FCT844A 9-Bit Inverting Latch 12.0 10.0 10.0 5.0
IDT54/74FCT845A 8-Bit Non-inverting Latch 11.0 9.5 10.0 5.0
IDT54/74FCT846A 8-Bit Inverting Latch 12.0 10.0 10.0 5.0
IDT54/74FCT853A 8-Bit Transceiver w/Parity -14.0 10.0 10.0 5.0
IDT54/74FCT854A 8-Bit Transceiver w/Parity 14.0 10.0 10.0 5.0
IDT54/74FCT861A 10-Bit Non-inverting Transceiver 10.0 8.0 10.0 5.0
IDT54/74FCT862A 10-Bit Inverting Transceiver 9.5 7.5 10.0 5.0
IDT54/74FCT863A 9-Bit Non-inverting Transceiver 10.0 8.0 10.0 5.0
IDT54/74FCT864A 9-Bit Inverting Transceiver 9.5 8.5 10.0 5.0
IDT54/74FCT138 1-0f-8 Decoder 12.0 9.0 10.0 5.0
IDT54/74FCT139 Dual 1-of-4 Decoder 12.0 9.0 10.0 5.0
IDT54/74FCT161 Synchronous Binary Counter 115 11.0 10.0 5.0
IDT54/74FCT163 Synchronous Binary Counter 11.5 11.0 10.0 5.0
IDT54/74FCT182 Carry Lookahead Generator 16.5 10.0 10.0 5.0
IDT54/74FCT191 Up/Down Binary Counter 16.0 12.0 10.0 5.0
IDT54/74FCT193 Up/Down Binary Counter 10.5 10.0 10.0 5.0
IDT54/74FCT240 Octal Buffer 9.0 8.0 10.0 5.0
IDT54/74FCT241 Octal Buffer 7.0 6.5 10.0 5.0
IDT54/74FCT244 Octal Buffer 7.0 6.5 10.0 5.0
IDT54/74FCT245 Octal Bidirectional Transceiver 7.5 7.0 ©10.0 5.0
IDT54/74FCT273 Octal D Flip-Flop 15.0 13.0 10.0 - 50
IDT54/74FCT299 Octal Universal Shift Register 14.0 10.0 10.0 5.0
IDT54/74FCT373 Octal Transparent Latch 8.5 8.0 10.0 5.0
IDT54/74FCT374 Octal D Flip-Flop 11.0 10.0 10.0 5.0
CONTINUED



High-Speed CMOS Logic Products (continued)

Power (typical) 1
: Max. Speed (ns) Oper. Standby
Part Number Description Mil. Com’l. (mW) (W)
IDT54/74FCT377 Octal D Flip-Flop 15.0 13.0 10.0 5.0
IDT54/74FCT399 Quad Dual-Port Register 11.5 10.0 10.0 5.0
IDT54/74FCT521 8-Bit Comparator 15.0 11.0 10.0 5.0
IDT54/74FCT533 Octal Transparent Latch 12.0 10.0 10.0 5.0
IDT54/74FCT534 Octal D Flip-Flop 11.0 10.0 10.0 50
IDT54/74FCT540 Octal Inverting Buffer 9.0 8.0 100 5.0
IDT54/74FCT541 Octal Non-inverting Buffer 9.0 8.0 10.0 5.0
IDT54/74FCT543 Octal Non-inverting Latched Transceiver 10.0 8.5 10.0 5.0
IDT54/74FCT573 Octal Transparent Latch 8.5 8.0 10.0 50
IDT54/74FCT574 Octal D Register 11.0 10.0 10.0 5.0
|IDT54/74FCT640 Octal Bidirectional Transceiver 8.0 7.0 10.0 5.0
IDT54/74FCT645 Octal Bidirectional Transceiver 11.0 9.5 10.0 5.0
IDT54/74FCT646 Octal Non-inverting Registered Transceiver 11.0 9.0 10.0 5.0
IDT54/74FCT648 Octal Inverting Registered Transceiver 9.0 8.0 10.0 50
IDT54/74FCT651 Octal Non-inverting Registered Transceiver 10.0 9.0 10.0 5.0
IDT54/74FCT652 Octal Inverting Registered Transceiver 9.0 8.0 100 5.0
IDT54/74FCT827 10-Bit Non-inverting Buffer - - - -
IDT54/74FCT828 10-Bit Inverting Buffer - - - -
IDT54/74FCT821B 10-Bit Non-inverting Register 8.5 75 10.0 5.0
IDT54/74FCT822B 10-Bit Inverting Register 8.5 75 10.0 5.0
IDT54/74FCT823B 9-Bit Non-inverting Register 8.5 7.5 10.0 5.0
IDT54/74FCT824B 9-Bit Inverting Register 8.5 7.5 10.0 5.0
IDT54/74FCT825B 8-Bit Non-inverting Register 8.5 7.5 10.0 5.0
IDT54/74FCT826B 8-Bit Inverting Register 8.5 7.5 10.0 5.0
IDT54/74FCT8278B 10-Bit Non-inverting Buffer 6.5 5.0 10.0 5.0
IDT54/74FCT8288B 10-Bit Inverting Buffer 6.5 5.5 10.0 5.0
IDT54/74FCT833B 8-Bit Transceiver w/Parity 10.0 7.0 10.0 5.0
IDT54/74FCT834B 8-Bit Transceiver w/Parity 10.0 7.0 10.0 5.0
IDT54/74FCT841B 10-Bit Non-inverting Latch 75 6.5 100 5.0
IDT54/74FCT842B 10-Bit Inverting Latch 9.0 8.0 10.0 5.0
IDT54/74FCT843B 9-Bit Non-inverting Latch 7.5 6.5 10.0 5.0
IDT54/74FCT844B 9-Bit Inverting Latch 9.0 8.0 10.0 5.0
IDT54/74FCT845B 8-Bit Non-inverting Latch 75 6.5 10.0 5.0
IDT54/74FCT8468B 8-Bit Inverting Latch 9.0 8.0 10.0 5.0
IDT54/74FCT853B 8-Bit Transceiver w/Parity 10.0 7.0 10.0 5.0
IDT54/74FCT854B 8-Bit Transceiver w/Parity 10.0 7.0 10.0 5.0
IDT54/74FCT861B 10-Bit Non-inverting Transceiver 6.5 6.0 100 5.0
IDT54/74FCT862B 10-Bit Inverting Transceiver 6.5 5.5 10.0 5.0
IDT54/74FCT863B 9-Bit Non-inverting Transceiver 6.5 6.0 10.0 5.0
IDT54/74FCT864B 9-Bit Inverting Transceiver 6.5 5.5 10.0 5.0
IDT54AHCT138 1-0f-8 Decoder 27.0 — 35 5.0
IDT54AHCT139 Dual 1-of-4 Decoder 25.0 — 35 50
CONTINUED



High-Speed CMOS Logic Products (continued)

Power (typical)
. Max. Speed (ns) Oper. Standby

Part Number Description Mil. Com’l. (mW) (W)
IDT54AHCT161 Synchronous Binary Counter 20.0 — 3.5 5.0
IDTS4AHCT163 Synchronous Binary Counter 20.0 — 3.5 5.0
IDT54AHCT182 Carry Lookahead Generator 20.5 — 3.5 5.0
IDT54AHCT191 Up/Down Binary Counter 22.0 —_ 3.5 5.0
IDT54AHCT193 Up/Down Binary Counter 19.0 —_ 3.5 5.0
IDT54AHCT240 Octal Buffer 12.0 — 3.5 5.0
IDT54AHCT244 Octal Buffer 13.0 _— 3.5 5.0
IDT54AHCT245 Octal Bidirectional Transceiver 15.0 —_ 3.5 5.0
IDTS4AHCT273 Octal D Flip-Flop 17.0 — 35 50
IDT54AHCT299 Universal Shift Register 17.0 — 3.5 5.0
IDT54AHCT373 Octal Transparent Latch 19.0 — 3.5 5.0
IDT54AHCT374 Octal D Flip-Flop 18.0 — 3.5 5.0
IDT54AHCT377 Octal D Flip-Flop 20.0 — 3.5 5.0
IDT54AHCT521 8-Bit Comparator 17.0 — 3.5 5.0
IDT54AHCTS533 Octal Transparent Latch 24.0 — 3.5 5.0
IDT54AHCT534 Octal D Flip-Flop 18.0 — 3.5 5.0
IDT54AHCTS73 Octal Transparent Latch 15.0 — 3.5 5.0
IDT54AHCT574 Octal D Register 15.0 — 35 5.0
IDT54AHCT640 Octal Bidirectional Transceiver 14.0 — 35 5.0
IDT54AHCTB45 Octal Bidirectional Transceiver 15.0 — 3.5 5.0
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STATIC RAM

CROSS REFERENCE GUIDE

AMD IDT AMD CONT. IDT AMD CONT. IDT
AM2167-35DC IDT6167SA35D AM99C641-45LCB IDT7187L45122 AM9128-90/BUC IDT6116SA90L32B
AM2168-55PCB IDT6168SAS5P AM2167-55PC IDT6167SAS5P AM99C641-70DEB IDT7187L70CM
AM99C641-25DC IDT7187125C AM2169-50LEB IDT6169SA45LM AM2168-45DEB IDT6168SA45DM
AM2167-35DCB IDT6167SA35D AM9ICE41-45LE IDT7187L45L22M AM99C641-70LC IDT7187L70L22
AM2168-70/BRA IDT6168SA70DB AM2167-70/BRA IDT6167SA70DB AM2168-45LE IDT6168SA45LM
AM99C641-25DCB IDT7187L25C AM2169-50PC IDT6169SA45P AM99C164-35x IDT7188L35x
AM2167-35LC IDT6167SA35L AM99C641-45LEB IDT7187L45L22M AM99C641-70LCB IDT7187L70L22
AM2168-70/BUC IDT6168SA70LB AM2167-70/BUC IDT6167SA70LB AM2168-45LEB IDT6168SA45LM
AM99C641-25LC IDT71871251.22 AM2169-50PCB IDT6169SA45P AM99C164-45x IDT7188L45x
AM2167-35.CB IDT6167SA35L AMO9C641-45PC IDT7187L45P AMO9C641-70LE IDT7187L70L22M
AM2168-70DE IDT6168SA70DM AM2167-70DC IDT6167SA70D AM2168-45PC IDT6168SA45P
AM99C641-25L.CB IDT7187L251.22 AM2169-70/BRA IDT6169SA55DB AMO9C164-55x IDT7188L55x
AM2167-35PC IDT6167SA35P AM99C641-45PCB IDT7187L45P AM99C641-70LEB IDT7187L70L22M
AM2168-70DEB IDT6168SA70DM AM2167-70DCB IDT6167SA70D AM2168-45PCB IDT6168SA45P
AM99C641-25PC IDT7187L25P AM2169-70DE IDT6169SAS5DM AM99C164-70x IDT7188L70x
AM2167-35PCB IDT6167SA35P AMO9CE41-55/BWA IDT7187L55CB AM99C641-70PC IDT7187L70P
AM2168-70LE IDT6168SA70LM AM2167-70DE IDT6167SA70DM AM2168-55/BRA IDT6168SA55DB
AM99C641-25PCB IDT7187L25P AM2169-70DEB IDT6169SAS5DM AM99C641-70PCB IDT7187L70P
AM2167-45/BRA IDT6167SA45DB AM99C641-55/LMC IDT7187L55L22B AM2168-55/BUC IDT6168SAS5LB
AM2168-70LEB IDT6168SA70LM AM2167-70DEB IDT6167SA70DM AM99C165-35x IDT6198L35x
AMS3C641-35DC IDT7187L35C AM2169-70LE IDT6169SA55LM AM2168-55DC IDT6168SA55D
AM2167-45/BUC IDT6167SA45LB AM99C641-55DC IDT7187L55C AM99C165-45x IDT6198L45x
AMS9C641-35DCB IDT7187L25C AM2167-70LC IDT6167SA70L AMO9CE8-45/BRA IDT6168LA45DB
AM2167-45DC IDT6167SA45D AM2169-70LEB IDT6169SA55LM AM2168-55DCB IDT6168SA55D
AM2169-40DC IDT6169SA35D AM99C641-55DCB IDT7187L55C AM99C165-55x IDT6198L55x
AM99C641-35LC IDT7187L35L22 AM2167-70PC IDT6167SA70P AM99C68-45DC IDT6168LA45D
AM2167-45DCB IDT6167SA45D AM99C641-55DE IDT7187L55CM AM2168-55DE IDT6168SA55DM
AM2169-40DCB IDT6169SA35D AM2167-70PCB IDT6167SA70P AM99C165-70x IDT6198L70x
AM99C641-35LCB IDT7187L35L.22 AM9128-12/BJA IDT6116SA120DB | AM99C68-45DCB IDT6168LA45D
AM2167-45DE IDT6167SA45DM AM99C641-55DEB IDT7187L55CM AM2168-55DEB IDT6168SA55DM
AM2169-40LC IDT6169SA35L AM9128-12/BUC IDT6116SA120L32B | AMI9CE8-45PC IDT6168LA45P
AMS9CE41-35PC IDT7187L35P AM99C641-55LC IDT7187L551.22 AM2168-55LE IDT6168SA55LM
AM2167-45DEB IDT6167SA45DM AM2168-35DC IDT6168SA35D AMS9C328-45x IDT71256L45%
AM2169-40LCB IDT6169SA35L AM9128-15/BJA IDT6116SA150DB | AM99C68-45PCB IDT6168LA45P
AMO9C641-35PCB IDT7187L35P AM99C641-55LCB IDT7187L55L.22 AM2168-55LEB IDT6168SAS5LM
AM2167-45L.C IDT6167SA45L AM2168-35DCB IDT6168SA35D AM99C328-55x IDT71256L55x
AM2169-40PC IDT6169SA35P AM9128-15/BUC IDT6116SA150L32B | AM9ICE8-55/BRA IDT6168LA55DB
AMO9C641-45/BWA IDT7187L45CB AM99CE41-55LE IDT7187L55L22M AM2168-55PC IDT6168SAE5P
AM2167-45PC IDT6167SA45P AM2168-35LC IDT6168SA35L AM99C328-70x IDT712561.70x
AM2169-40PCB IDT6169SA35P AM9128-70DC IDT6116SA70D AM99C68-55DC IDT6168LA55D
AM99C641-45/LMC IDT7187L4522B AMO9C641-55LEB IDT7187L55L22M AM99CE8-55DCB IDT6168LA55D
AM2167-55/BRA IDT6167SA55DB AM2168-35LCB IDT6168SA35L AM99C88-12/BXC IDT7164L120DB
AM2169-50/BRA IDT6169SA45D8 AM9128-70DCB IDT6116SA70D AMO9CS88-12/BXC IDT7164L120DB
AM99C641-45DC iDT7187L45C AM99C641-55PC IDT7187L55P AM99C68-55DMB IDT6168LA55DB
AM2167-55/BUC IDT6167SA55LB AM2168-35PC IDT6168SA35P AMZ9C88-15/BUC IDT7164L.150L32B
AM2169-50DC IDT6169SA45D AM9128-70DE IDT6116SA70DM AM99CS88-15/BUC IDT7164L150L328
AMG9C641-45DCB IDT7187L45C AM99C641-55PCB IDT7187L55P AM99C68-55PC IDT6168LA55P
AM2167-55DC IDT6167SA55D AM2168-35PCB IDT6168SA35P AM99C88-15/BXC IDT7164L100DB
AM2169-50DCB IDT6169SA45D AM9128-70DEB IDT6116SA70DM AM99CS88-15/BXC IDT7164L150DB
AM99C641-45DE IDT7187L45CM AM99CE41-70/BWA IDT7187L70CB AMZ9C68-55PCB IDT6168LA55P
AM2167-55DE IDT6167SA55DM AM2168-45/BRA IDT6168SA45DB AM99C88-20/BUC IDT7164L.200DB
AM2169-50DE . IDT6169SA45DM AM9128-70LC IDT6116SA70L32 AM99CS88-20/BUC IDT7164L200L328
AM99C641-45DEB IDT7187L45CM AMO9CE41-70/LMC IDT7187L70L228 AMO9CE8-70/BRA IDT6168LA70DB
AM2167-55DEB IDT6167SA55DM AM2168-45/BUC IDT6168SA45LB AM99CB8-20/BXC IDT7164L200L32B
AM2169-50DEB IDT6169SA45DM AM9128-70LCB IDT6116SA70L32 AM99CS88-20/BXC IDT7164L200DB
AMOICE41-45L.C IDT7187L451.22 AM99C641-70DC IDT7187L.70C AM99C68-70DC IDT6168LA70D
AM2167-55LC IDT6167SA55L AM2168-45DC IDT6168SA45D AMZ9C88-70/BUC IDT7164L70L32B
AM2169-50LE IDT6169SA45LM AM9128-70PC IDT6116SA70P AM99CS88-70/BUC IDT7164L70L32B
NOTES: AM99C641-70DCB IDT7187L70C AM99C68-70DCB IDT6168LA70D
Alowor case """ Indicates the pack fthe | AM2168-45DCB IDT6168SA45D AM99C88-70/BXC IDT7164L70L32B
AMD bt xkn cates the packages of the | Amg128-90/BJA IDT6116SAS0DB AMOOCS88-70/BXC IDT7164L70DB
Al AMP;Q a’:“" m;’sw;“ 2 Vot data retent AMS9CE41-70DE IDT7187L70CM AM99C68-70DMB IDT6168LA70DB
series parts have 2 Voit dataretention | Apmo168-45DE IDT6168SA45DM AM99C88-70DC IDT7164L70D

capability.
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STATIC RAM CROSS REFERENCE GUIDE

AMD CONT. IDT LATTICE IDT LATTICE CONT. IDT
AM99C68-70PC IDTE168LA70P SR16K4-25P IDT6168SA25P SR64K4-45CB IDT7188SA45C
AM99C88-70DCB IDT7164L70D SR16K8-40R IDT6116SA35L SR16K4-40PB IDT§168SA35P
AM99C88H-35x IDT7164L35x SR64K1-45PB IDT7187S45P SR64E4-40P IDT6198S35P
AM99C68-70PCB IDT6168LA70P SR16K4-25PB IDT6168SA25P SR64K4-45CM IDT7188SA45CB
AM99C88-70DE IDT7164L70DM SR16K8-40RB IDT6116SA35L SR16K4-40R IDT6168SA35L
AMY9C88H-45/x IDT7164L45xB SR64K1-45R IDT7187S45L SR64E4-40P IDT6198S35P
AM99C88-70DEB IDT7164L70DM SR16K4-30C IDT6168SA25D SR64K4-45CMB IDT7188SA45CB
AM99CL68-45/BRA IDT6168LA45DB SR16K8-40RM IDT6116SA35LB SR16K4-40RB IDT6168SA35L
AM99C88-70LC IDT7164L70L32 SR64K1-45RB IDT7187S45L SR64E4-40R IDT6198S35L
AM2130-10/BUC IDT7130S100L62B* | SR16K4-30CB IDT6168SA25D SR64K4-45P IDT7188SA45P
AM99CL68-45DC IDT6168LA45D SR16K8-40RMB IDT6116SA35LB SR16K4-40RM IDT6168SA35LB
AM99C88-70LCB IDT7164L70L32 SR64K1-45RM IDT7187S45LB SR64E4-40RB IDT6198S35L
AM2130-10/BXC IDT7130S100CB SR16K4-30CM IDT6168SA25DB SR64K4-45PB IDT7188SA45P
AM99CL68-45DCB IDT6168LA45D SR16K8-40C IDT6116SA35D SR16K4-40RMB IDT6168SA35LB
AM99C88-70LE IDT7164L70L32M SR64K1-45RMB IDT7187S45LB SR64E4-40RM IDT6198S35LB
AM2130-10DC IDT7130S100C SR16K4-30CMB IDT6168SA25DB SR64K4-55C IDT7188SA55C
AM99CL68-45PC IDT6168LA45P SR16K8-45CB IDT6116SA45D SR16K4-45C IDT6168SA45D
AM99C88-70LEB IDT7164L70L32M SR64K1-55C IDT7187S55C SR64E4-40RMB IDT6198S35LB
AM2130-10DCB IDT7130S100C SR16K4-30P IDT6168SA25P SR64K4-55CB IDT7188SA55C
AM99CL68-45PCB IDT6168LA45P SR16K8-45CM IDT6116SA45DB SR16K4-45CB IDT6168SA45D
AM99CL88-10/BUC IDT7164L85L32B SR64K1-55CB IDT7187S55C SR64E4-45C IDT6198S45C
AM2130-10JC IDT7130S100J* SR16K4-30PB IDT6168SA25P SR64K4-55CM IDT7188SA55CB
AMO9CL68-55/BRA IDT6168LAS5DB SR16K8-45CMB IDT6116SA45DB SR16K4-45CM IDT6168SA45DB
AM99CL88-10/BXC IDT7164L85DB SR64K1-55CM IDT7187S55CB SR64E4-45CB IDT6198S45C
AM2130-10LC IDT7130S100L52* SR16K4-30R IDT6168SA25L SR64K4-55CMB IDT7188SA55CB
AM99CL68-55DC IDT6168LAS5D SR16K8-45P IDT6116SA45P SR16K4-45CMB IDT6168SA45DB
AM99CL88-12/BUC iDT7164L85L32B SR64K1-55CMB IDT7187S55CB SR64E4-45CM IDT6198S45CB
AM2130-10LCB IDT7130S100L52* SR16K4-30RB IDT6168SA25L SR64K4-55P IDT7188SA55P
AM99CL68-55DCB IDT6168LAS5D SR16K8-45PB IDT6116SA45P SR16K4-45P IDT6168SA45P
AM99CL88-12/BXC IDT7164L85DB SR64K1-55P IDT7187S55P SR64E4-45CMB IDT6198S45CB
AM2130-10PC 1DT7130S100P SR16K4-30RM IDT6168SA25LB SR64K4-55PB IDT7188SA55P
AM99CL68-55PC IDT6168LASSP SR16K8-45R IDT6116SA45L SR16K4-45PB IDT6168SA45P
AM99CL88-15/BUC 1DT7164L85L32B SR64K1-55PB IDT7187S55P SR64E4-45P IDT6198S45P
AM2130-10PCB IDT7130S100P SR16K4-30RMB IDT6168SA25LB SR16K4-45R IDT6168SA45L
AM99CL68-55PCB IDT6168LAS5P SR16K8-45RB IDT6116SA45L SRB4E4-45P IDT6198S45P
AMS9CL88-15/BXC IDT7164L85DB SR64K1-55R IDT7187S55L SR64K8-35P IDT7164S35P
AM2130-12/BUC IDT7130S120L52B* | SR16K4-35C IDT6168SA35D SR16K4-45RB IDT6168SA45L
AM99CL68-70/BRA IDT6168LA70DB SR16K8-45RM IDT6116SA45LB SR64E4-45R IDT6198S45L
AMS9CL88-70/BUC IDT7164L70L32B SR64K1-55RB IDT7187S55L SR64K8-35P8 IDT7164S35P
AM2130-12/BXC IDT7130S120CB SR16K4-35CB IDT6168SA35D SR16K4-45RM IDT6168SA45LB
AMO9CL68-70DC IDT6168LA70D SR16K8-45RMB IDT6116SA45LB SR64E4-45RB 10761985451
AM99CL88-70/BXC IDT7164L70DB SR64K1-55RM IDT7187S55LB SR64K8-40C IDT7164S35C
AM2130-70/BXC IDT7130S70CB SR16K4-35CM IDT6168SA35DB SR16K4-45RMB 1DT6168SA45LB
AMQ9CL68-70DCB IDT6168LA70D SR64K1-55RMB IDT7187S55LB SR64E4-45RM 1DT6198S45LB
AM99CL88-70DC IDT7164L70D SR16K4-35CMB IDT6168SA35DB SR64K8-40CB IDT7164S35C
AM2130-70DC IDT7130S70C SR256K1-x IDT71257x SR64E4-45RMB IDT6198S45LB
AM99CLE8-70PC IDT6168LA70P SR16K4-35P IDT6168SA35P SR64K8-40CM IDT7164S35CB
AMS9CL88-70DCB IDT7164L70D SR64K4-35P IDT7188SA35P SR16K8-30C IDT6116SA30D
AM2130-70DCB IDT7130S70C SR16K4-35PB IDT6168SA35P SR64E4-55C IDT6198S55C
AM99CL68-70PCB IDT6168LA70P SR256K4-x IDT71258x SR64K8-40CMB IDT7164S35CB
AMS9CL88-70LC IDT7164L70L32 SR64K4-35PB IDT7188SA35P SR16K8-30CB IDT6116SA30D
AM2130-70JC IDT7130S70J* SR16K4-35R IDT6168SA35L SR64E4-55CB IDT6198S55C
AM99CL88-70LCB IDT7164L70L32 SR64K4-40C IDT7188SA35C SR64K8-40P IDT7164S35P
AM2130-70LC IDT7130S70L52* SR16K4-35RB IDT6168SA35L SR16K8-30CM IDT6116SA30DB
AM99C88-10/BUC IDT7164L100L328B SR256K8-x IDT71256x SR64E4-55CM IDT6198S55CB
AM99CS88-10/BUC IDT7164L100L328B SR64K4-40CB IDT7188SA35C SR64K8-40PB IDT7164S35P
AM2130-70LCB IDT7130S70L52* SR16K4-35RM IDT6168SA35LB SR16K8-30CMB IDT6116SA30DB
AM99C88-10/BXC IDT7164L100DB SR64K4-40CM IDT7188SA35CB SRB4E4-55CMB IDT6198S55CB
AMZ9CS88-10/BXC IDT7164L100DB SR16K4-35RMB IDT6168SA35LB SR64K8-40R IDT7164S35L32
AM2130-70PC IDT7130S70P SR64E4-35P IDT6198S35P SR16K8-30P IDT6116SA30P
AMS9C88-12/BUC IDT7164L120L328 SR64K4-40CMB IDT7188SA35C8B SR64E4-55P IDT6198S55P
AM99CS88-12/BUC IDT7164L120L328 SR16K4-40C IDT6168SA35D SR64K8-40RB IDT7164S35L.32
AM2130-70PCB IDT7130S70P SR64E4-35P IDT6198S35P SR16K8-30P8 IDT6116SA30P
SR64K4-40P IDT7188SA35P SR64E4-55PB IDT6198S55P
NOTES: SR16K4-40CB IDT6168SA35D SR64K8-40RM IDT7164S35L32B
A lower case “x" indicates the packages of the SR64E4-40C IDT6198S35C SR16K8-30R IDT6116SA30L
AMD part are unknown. SR64K4-40PB IDT7188SA35P SR64E4-55R IDT6198S55L
All AM99 series parts have 2 Volt data retention SR16K4-40CM IDT6168SA35DB SR64K8-40RMB IDT7164835L328
capability. SR64E4-40CB IDT6198S35C SR16K8-30RB IDT6116SA30L
An asterisk “*" indicates the IDT part is NOT pin SR64K4-40R IDT7188SA35L SR64E4-55RB IDT6198S55L
for pin compatible. SR16K4-40CMB IDT6168SA35DB SR64K8-45C IDT7164S45C
SR64E4-40CM IDT6198S35CB SR16K8-30RM IDT6116SA30LB
SR64K4-40RMB IDT7188SA35LB SR64E4-55RM IDT6198S55LB
SR16K4-40P IDT6168SA35P SR64K8-45CB IDT7164S45C
SR64E4-40CMB IDT6198S35CB SR16K8-30RMB IDT6116SA30LB




STATIC RAM CROSS REFERENCE GUIDE

LATTICE CONT. IDT CYPRESS CONT. IDT CYPRESS CONT. IDT
SR64E4-55RMB IDT6198S55LB CY7C161-35LC* IDT71981S35L CY7C166L-45DC 1DT6198L45C
SR64K8-45CM  + IDT7164545CB CY7C164L-35PC IDT7188L35P CY7C132-35DC IDT7132835C
SR16K8-35C IDT6116SA35D CY7C128-35DC IDT6116SA35D CY7C162L-35DMB* IDT719821.35CB
SR64K8-45CMB IDT7164S45CB CY7C161-35PC* IDT71981S35P CY7C166L-45DMB IDT6198L45CB
SR16K8-35CB IDT6116SA35D CY7C164L-45DC IDT7188L45C CY7C132-35LC IDT7132835L52
SR64K1-35C IDT7187S35C CY7C128-35DMB IDT6116SA35DB CY7C162L-35LC* IDT71982L35L
SR64K8-45P IDT7164S45P CY7C161-45DC* IDT71981S45C CY7C166L-45LC IDT6198L45L
SR16K8-35CM IDT6116SA35DB CY7C164L-45DMB IDT7188L45CB CY7C132-35PC IDT7132S35P
SR64K1-35CB IDT7187S835C CY7C128-35LC IDT6116SA35124 CY7C162L-35LMB* 1DT719821.35L8
SR64K8-45PB IDT7164S45P CY7C161-45DMB* IDT71981S45CB CY7C166L-45LMB IDT6198L45LB
SR16K8-35CMB IDT6116SA35DB CY7C164L-45L.C IDT7188L35L CY7C132-45DC IDT7132845C
SR64K1-35CM IDT7187S35CM CY7C128-35LMB IDT6116SA35L248 CY7C162L-45DC* IDT71982L45C
SR64K8-45R IDT7164S45L32 CY7C161-45LC* IDT71981S45L CY7C166L-45PC IDT6198L45P
SR16K8-35P IDT6116SA35P CY7C164L-45LMB IDT7188L45LB CY7C132-45LC IDT7132845L52
SR64K1-35CMB IDT7187S35CM CY7C128-35PC IDT6116SA35P CY7C162L-45DMB* IDT71982L45CB
SR64K8-45RB IDT7164S45L32 .CY7C161-45LMB* IDT71981S45LB CY7C132-45PC IDT7132545P
SR16K8-35PB IDT6116SA35P CY7C164L-45PC IDT7188L45P CY7C162L-45LC* IDT71982L45L
SRB4K1-35P IDT7187S35P CY7C128-358C IDT6116SA35S0 CY7C167-25PC IDT6167SA25P
SR64K8-45RM IDT7164S45L32B CY7C161L-25DC* IDT71981L25C CY7C132-55DC IDT7132S55C
SR16K8-35R IDT6116SA35L CY7C128-45DC IDT6116SA45D CY7C162L-45LMB* IDT71982L45LB
SR64K1-35PB IDT7187S35P CY7C161L-35DC* IDT71981L35C CY7C167-25DC IDT6167SA25D
SR64K8-45RMB IDT7164845L32B CY7C166-25DC IDT6198S25C - CY7C132-55LC IDT7132855L52
SR16K8-35RB IDT6116SA35L CY7C128-45DMB IDT6116SA45D0B CY7C167-25LC IDT6167SA25L
SR64K1-35R IDT7187S35L CY7C161L-35DMB* IDT71981L35CB CY7C132-55PC 1DT7132S55P
SR64K8-55C IDT7164S55C CY7C166-25PC IDT6198S25P CY7C164-25DC 1DT7188S25C
SR16K8-35RM IDT6116SA35LB CY7C128-45L.C IDT6116SA45L.24 CY7C167-35PC IDT6167SA35P
SR64K1-35RB IDT7187S35L Cy7C161L-35LC* IDT71981L35L24 CY7C164-25PC IDT7188S25P
SR64K8-55CB IDT7164S55C CY7C166-35DC IDT6198S35C CY7C167-35DC IDT6167SA35D
SR16K8-35RMB IDT6116SA35LB CY7C128-45LMB IDT6116SA45L248 CY7C140-45DC IDT7140845C
SR64K1-35RM IDT7187S35LM CY7C161L-35LMB* IDT71981L35L24B CY7C164-35DC 1DT7188S35C
SR64K8-55CM IDT7164S55CB CY7C166-35DMB IDT6198S35CB CY7C167-35LC IDT6167SA35L
SR16K8-40C IDT6116SA35D CY7C128-45PC IDT6116SA45P CY7C140-45L.C IDT7140S45L52
SR64K1-35RMB IDT7187S35LM CY7C161L-45DC* IDT7198LS45C CY7C164-35DMB IDT7188S35CB -
SR64K8-55CMB IDT7164S55CB CY7C166-35LC IDT6198S35L CY7C167-35DMB IDT6167SA35DB
SR16K8-40CB IDT6116SA35D CY7C128-45SC IDT6116SA45S0 CY7C140-45PC IDT7140S45P
SR64K1-45C IDT7187545C CY7C161L-45DMB* IDT71981L45CB CY7C164-35LC IDT7188S35L
SR64K8-55P IDT7164S55P CY7C166-35LMB IDT6198S35LB CY7C167-35LMB IDT6167SA35LB
SR16K8-40CM IDT6116SA35DB CY7C128-55DC IDT6116SA55D CY7C140-55DC IDT7140855C
SRB4K1-45CB IDT7187S45C CY7C161L-45LC* IDT71981L451L24 CY7C164-35LMB IDT7188S35L.B
SR64K8-55PB IDT7164S55P CY7C166-35PC IDT6198S35P CY7C167-45PC IDT6167SA45P
SR16K8-40CMB IDT6116SA35D8B CY7C128-55DMB IDT6116SA55DB CY7C140-55LC IDT7140S55L52
SR64K1-45CM IDT7187S45CM CY7C161L-45LMB* IDT71981L45L.24B CY7C164-35PC IDT7188S35P
SR64K8-55R IDT7164S55L32 CY7C166-45DC IDT6198S45C CY7C167-45DC IDT6167SA45D
SR16K8-40P IDT6116SA35P CY7C128-55LC IDT6116SA55L24 CY7C140-55PC IDT7140S55P
SR64K1-45CMB IDT7187S45CM CY7C166-45DMB IDT6198S45CB CY7C164-45DC IDT7188S45C
SR64K8-55RB IDT7164S55L32 CY7C128-55LMB IDT6116SA55L248 CY7C167-45.C IDT6167SA45L
SR16K8-40PB IDT6116SA35P CY7C162-25DC* IDT71982S525C CY7C164-45DMB IDT7188545CB
SR64K1-45P IDT7187S45P CY7C166-45LC IDT6198S45L CY7C167-45DMB IDT6167SA45DB
SR64K8-55RM IDT7164S55L32B CY7C128-55PC IDT6116SA55P CY7C142-35DC IDT7142S35C
SR64K8-55RMB IDT7164S855L32B CY7C162-35DC* IDT71982S35C CY7C164-45LC IDT7188S35L
CY7C166-45LMB IDT6198S45LB CY7C167-45L.MB IDT6167SA45LB
CYPRESS IDT CY7C128-558C IDT6116SA55S0 CY7C142-35LC IDT7142835L52
CY7C162-35DMB* IDT71982S35CB CY7C164-45LMB IDT7188S45LB
CY7C128-25DC IDT6116SA25D CY7C166-45PC IDT6198S45P CY7C167L-25DC 1DT6167LA25D
CY7C161-25DC* 1DT71981S25C CY7C162-35LC* IDT71982S35L CY7C142-35PC IDT7142S35P
CY7C164L-35DMB IDT7188L35CB CY7C166L-25DC IDT6198L25C CY7C164-45PC IDT7188S45P
CY7C128-25LC IDT6116SA25L24 CY7C130-45DC IDT7130S45C CY7C167L-25L.C IDT6167LA25L
CY7C161-35DC* IDT71981S35C CY7C162-35LMB* IDT71982S35LB CY7C142-45DC IDT7142545C
CY7C164L-35L.C IDT7188L35L CY7C166L-25PC IDT6198L25P CY7C164L-25DC 1DT71881.25C
CY7C128-25PC IDT6116SA25P CY7C130-45LC IDT7130S45L52 CY7C167L-25PC IDT6167LA25P
CY7C161-35DMB* IDT71981S35C8 CY7C162-45DC* IDT71982845C CY7C142-45.C IDT7142S45L52
CY7C164L-35LMB IDT7188L35LB CY7C166L-35DC IDT6198L35C CY7C164L-25PC IDT7188L25P
CY7C128-25SC IDT6116SA25S0 CY7C130-45PC IDT7130S45P CY7C167L-35DC IDT6167LA35D
CY7C162-45DMB* IDT71982S45CB CY7C142-45PC IDT7142545P
NOTES: CY7C166L-35DMB IDT6198L35C8 CY7C164L-35DC IDT7188L35C
A lower case “x” indicates the packages of the | CY7C130-55DC IDT7130S55C CY7C167L-35LC IDT6167LA35L
AMD part are unknown. CY7C162-45LC* IDT71982S45L CY7C142-55DC IDT7142355C
All AM99 series parts have 2 Volt data retention CY7C166L-35LC IDT6198L35L CY7C167L-35PC IDT6167LA35P
i " Crodc, |Emusam oromms  |Bmess
risk “** indi th ; . - 198254 -
n ;f,'fco,';,paﬁg};’f“‘es @ IDT partis NOTpin | &7 G166L-35LMB IDT6198L35LB CY7C168-25DC IDT6168SA25D
1 CY7C130-55PC " IDT7130S55P CY7C171-45L.C IDT71681SA45L
CY7C162L-25DC* IDT71982L25C CY7C186-35DC IDT7164S35D
CY7C166L-35PC IDT6198L35P CY7C168-25LC IDT6168SA25L
CY7C162L-35DC* IDT71982L35C CY7C171-45LMB IDT71681SA45LB




STATIC RAM CROSS REFERENCE GUIDE

CYPRESS CONT. DT CYPRESS CONT. IDT CYPRESS CONT. IDT
CY7C186-35PC IDT7164S35P CY7C172L-25DC IDT71682LA25D CY7C171-35LC IDT71681SA35L
CY7C168-25PC IDT6168SA25P CY7C187-35PC IDT7187S35P CY7C185L-55DMB IDT7164L55DB
CY7C171-45PC IDT71681SA45P CY7C172L-25LC IDT71682LA25L CY7C194-45DMB IDT71258845T8B
CY7C186-45DC IDT7164845D . CY7C187-45DC IDT7187S45D CY7C171-35LMB IDT71681SA35LB
CY7C168-25SC IDT6168SA2550 CY7C169-25DC IDT6169SA25D CY7C185L-55LC IDT71641.55128
CY7C171L.-25DC IDT71681LA25D CY7C172L-25PC IDT71682LA25P CY7C171-35PC IDT71681SA35P
CY7C186-45DMB IDT7164S45D8 CY7C187-45DMB IDT7187S45DB CY7C185L-55LMB IDT7164L55128B
CY7C168-35DC IDT6168SA35D CY7C169-25LC IDT6169SA25L CY7C197-35DC IDT71257S35T
CY7C171L-25LC IDT71681LA25L CY7C172L-35DC IDT71682LA35D CY7C171-45DC IDT71681SA45D
CY7C186-45PC IDT7164S45P CY7C187-45.C 1DT7187S45L CY7C185L-55PC IDT7164L55P
CY7C168-35DMB IDT6168SA35DB CY7C169-25PC IDT6169SA25P CY7C197-45DC IDT71257S45T
CY7C171L-25PC IDT71681LA25P CY7C172L-35LC IDT71682LA35L CY7C171-45DMB IDT71681SA45DB
CY7C186-55DC IDT7164855D CY7C187-45.LMB IDT7187S45LB CY7C197-45DMB IDT71257S45T8B
CY7C168-35LC IDT6168SA35L CY7C169-35DC IDT6169SA35D
CY7C171L-35DC IDT71681LA35D CY7C172L-35PC IDT71682LA35P MATRA-HARRIS IDT
CY7C186-55DMB IDT7164S55D8B CY7C187-45PC IDT7187S45P
CY7C168-35LMB IDT6168SA35LB CY7C169-35DMB IDT6169SA35DB HM1-2064-2 IDT7164L150DM
CY7C171L-35LC IDT71681LA35L CY7C187L-25DC IDT7187125D HM4-65261C-2 IDT6167SA100LM
CY7C186-55PC IDT7164S55P CY7C169-35LC IDT6169SA35L HM1-65728N-5 IDT6116SA55D
CY7C168-35PC IDT6168SA35P CY7C185-35DC IDT7164S35D HM1-2064-5 IDT7164L70D
CY7C171L-35PC IDT71681LA35P CY7C187L-25PC IDT7187L25P HM4-65261C-5 IDT6167SA55L
CY7C186L-35DC IDT7164L35D CY7C169-35LMB IDT6169SA35LB HM3-65728K-5 IDT6116SA35TP
CY7C168-35SC IDT6168SA35SO CY7C185-35PC IDT7164S35P HM1-2064-8 . 1DT7164L150DB
CY7C186L-35PC IDT7164L35P CY7C187L-35DC IDT7187L35D HM4-65261C-8 IDT6167SA100LB
CY7C168-45DC IDT6168SA45D CY7C169-35PC IDT6169SA35P HM3-65728M-5 IDT6116SA45TP
CY7C172-25DC IDT71682SA25D CY7C185-45DC IDT7164S45D HM3-2064-5 IDT7164L70P
CY7C186L-45DC IDT7164L45D CY7C187L-35DMB IDT7187L35DB HM4-65261S-2 iDT6167SATOLM
CY7C168-45DMB IDT6168SA45DB CY7C169-40DC IDT6169SA35D HM3-65728N-5 IDT6116SAS5TP
CY7C172-25L.C IDT71682SA25L CY7C185-45DMB IDT7164S45D0B HM3-2064U-5 IDT7164L70P
CY7C186L-45DMB IDT7164L45D08 CY7C187L-35LC IDT7187L35L HM4-65261S-5 IDT6167SAS55L
CY7C168-45LC IDT6168SA45L CY7C169-40DMB IDT6169SA35DB HM4-85728K-5 IDT6116SA35L24
CY7C172-25PC IDT71682SA25P CY7C185-45LC IDT7164S45128 HM4-2064-2 IDT7164L150L32M
CY7C186L-45PC IDT7164L45P CY7C187L-35LMB IDT7187L35LB HM4-65261S-8 IDT6167SA70LB
CY7C168-45LM8B IDT6168SA45LB CY7C169-40LC IDT6169SA35L HM4-65728M-2 IDT6116SA45L24M
CY7C172-35DC IDT71682SA35D CY7C185-45LMB IDT7164S45.28B HM4-2064-5 1DT7164L70L.32
CY7C186L-55DC IDT7164L55D CY7C187L-35PC IDT7187L35P HM1-65728M-5 IDT6116SA45L24
CY7C168-45PC IDT6168SA45P CY7C169-40LMB IDT6169SA35LB HM4-2064-8 IDT7164L150L328
CY7C172-35DMB IDT71682SA35DB CY7C185-45PC IDT7164845P HM1-65263-2 IDT6167LAS5DM
CY7C186L-55DMB IDT7164L55DB CY7C187L-45DC IDT7187L45D HM1-65728N-2 ' ° IDT6116SA55L24M
CY7C168-455C IDT6168SA45S0 CY7C169-40PC IDT6169SA35P HMT-2064-5 IDT7164L70SO
CY7C172-35LC IDT71682SA35L CY7C185-55DC IDT7164S55D HM1-65263-5 IDT6167LA45D
CY7C186L-55PC IDT7164L55P CY7C187L-45DMB IDT7187L45DB HM1-65728N-5 IDT6116SA55L24
CY7C168L-25DC IDT6168LA25D CY7C169L-25DC IDT6169LA25D HMT-2064U-5 IDT7164L70S0
CY7C172-35LMB IDT71682SA35LB CY7C185-55DMB IDT7164S55D8B HM3-65263-5 IDT6167LA45P
CY7C168L-25LC IDT6168LA25L CY7C187L-45LC IDT7187L45L HM4-65263-2 IDT6167LAS5LM
CY7C172-35PC IDT71682SA35P CY7C169L-25LC IDT6169LA25L HM1-65767H-5 IDT6167SA25D
CY7C187-25DC IDT7187525D CY7C185-55LC IDT7164S551.28 HM1-6116-2 IDT6116SA%0DM
CY7C168L-25PC IDT6168LA25P CY7C187L-45LMB IDT7187L45LB HM4-65263-5 IDT6167LA45L
CY7C172-45DC IDT71682SA45D CY7C169L-25PC IDT6169LA25P HM1-65767K-2 IDT6167SA35DM
CY7C187-25PC IDT7187525P CY7C185-55LMB IDT7164S55L.288 HM1-6116-5 IDT6116SA90D
CY7C168L-255C IDT6168LA25S0 CY7C187L.-45PC IDT7187L45P HM1-65767K-5 IDT6167SA35D
CY7C172-45DMB IDT71682SA45DB CY7C169L-35DC IDT6169LA35D HM1-6116-8 IDT6116SA120DB
CY7C187-350C IDT7187S35D CY7C185-55PC IDT7164S55P HM1-65641-2 IDT7164L85DM
CY7C168L-35DC IDT6168LA35D CY7C169L-35LC IDT6169LA35L HM1-65767K-8 IDT6167SA35DB
CY7C172-45L.C IDT71682SA45L CY7C185L-35DC IDT7164L35D HM1-6116L-2 IDT6116LAS0DM
CY7C187-35DMB IDT7187S35DB CY7C198-45DC IDT71256545D HM1-65641-5 IDT7164L55D
CY7C168L-35LC IDT6168LA35L CY7C169L-35PC IDT6169,A35P HM1-65767M-2 IDT6167SA45DM
CY7C172-45LMB IDT71682SA451.8 CY7C185L-35PC IDT7164L35P HM1-6116L-5 IDT6116LAS0D
CY7C187-35LC IDT7187S35L CY7C198-45PC IDT71256S45P HM1-65641-8 IDT7164L85DB
CY7C168L-35PC IDT6168LA35P CY7C185L-450C - IDT7164L45D HM1-65767M-5 IDT6167SA45D
CY7C172-45PC IDT71682SA45P CY7C198-55DC IDT71256S55D HM1-6116L-8 IDT6116LA120DB
CY7C187-35LMB IDT7187S35LB CY7C171-25DC IDT71681SA25D HM1-65641S-2 IDT7164L55DM
CY7C168L-35SC IDT6168LA35S0 CY7C185L-45DMB IDT7164L45DB HM1-65767M-8 IDT6167SA45DB .
CY7C198-55DMB IDT71256S55D8B - HM3-6116-5 IDT6116SAQ0P
NOTES: CY7C171-25LC IDT71681SA25L HM1-65641S-5 IDT7164L45D
A lower case "x” indicates the speed and/or CY7C185L-45LC IDT7164L45L.28 HM3-65767H-5 IDT6167SA25P
packags of the part are unknown.” CY7C198-55PC IDT71256S55P HM3-6116L-5 IDT6116LA9OP
*The CY7C161/162 come in a 300 mil package | CY7C171-25PC IDT71681SA25P HM1-65641S-8 IDT7164L55DB
vs. 400 mil IDT71981/982. CY7C185L-45LMB IDT7164L45L.28B HM3-65767K-5 IDT6167SA35P
CY7C171-35DC IDT71681SA35D HM4-6116-2 IDT6116SA90L32M
CY7C185L-45PC IDT7164L45P HM3-65641-5 IDT7164L55P
CY7C194-35DC IDT71258835T HM3-65767M-5 IDT6167SA45P
CY7C171-35DMB IDT71681SA35DB HM4-6116-5 IDT6116SA90L32
CY7C185L-55DC IDT7164L55D HM4-65641-2 IDT7164L85L.32M
CY7C194-45DC IDT71258S45T HM4-65767H-5 IDT6167SA25L
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MATRA-HARRIS

MATRA-HARRIS

PERFORMANCE

CONT. o7 CONT. il CONT. IoT
HM4-6116-8 IDT6116SA120L32B | HM4-65768M-5 IDT6168SA45L P4C168-35LMB IDTE168SA35LB
HM4-65641-5 IDT7164L55L32 HM1-65261B-2 IDT6167LA7ODM | P4C1681L-35CMB IDT71681LA35DB
HM4-65767K-2 IDT6167SA35LM HM4-65681C-2 IDT6168SAS5LM P4C116-35CC IDT6116SA35TD
HM4-6116L-2 IDT6116LAS0L32M | HM4-65768M-8 IDT6168SA45L8 P4C168-35PC - IDTE168SA35P
HM4-65641-8 IDT7164L85L328 | HM1-65261B-5 IDT6167LASSD P4C1681L-35LC IDT71681LA35L.
HM4-65767K-5 IDT6167SA35L HM4-65681C-5 IDTE168SAS5L P4C116-35CM IDT6116SAISTDM
HM4-6116L-5 IDT6116LAS0L32 ) HM1-65261B-8 IDT6167LA70DB P4C168-45CM IDT6168SA45DM
HM4-65767K-8 IDT6167SA35LB HM4-65681C-8 IDTE168SA85LB P4C1681L-35LM - | IDT71681LA35LM
HM1-65681-2 IDT6168LABEDM | HM1-65769H-5 IDT6169SA25D P4C116-35CMB IDT6116SA35TDB
HM4-65767M-2 IDT6167SA45LM HM1-65261C-2 IDT6167SA100DM | PAC168-45CMB IDT6168SA45CB
HM1-65161-2 IDTE116LASODM | HM4-65681S-2 IDT6168SA70LM P4C1681L-35LMB IDT71681LA35LE
HM1-65681-5 IDT6168LAS5D HM1-65769K-2 IDTE169SA35DM | P4C116-35LC IDT6116SA35L.24
HM4-65767M-5 IDT6167SA45L HM1-65261C-5 IDT6167SA55D P4C168-45LM IDT6168SA45LM
HM1-65161-5 IDT6116LA70D HM4-65681S-5 IDTE168SA55L P4C1681L-35PC IDT71681LA35P
HM1-65681-8 IDTE168LABSDB HM1-65769K-5 IDT6169SA35D P4C116-35LM IDT6116SA35L24M
HM4-65767M-8 IDT6167SA45L8 HM1-65261C-8 IDT6167SA100DB | PAC1681L-45CC IDT71681LA45D
HM1-65161-8 IDTE116LA90DB HM4-65681S-8 IDT6168SA70LB P4C116-35LMB IDT6116SA35L24B
HM1-65681B-2 IDTE168LA70DM | HM1-65769K-8 IDT6169SA35DB | P4C168~45LMB IDTE168SA45LB
HM3-65161-5 IDT6116LA70P HM?1-65261S-2 IDTE167SA70DM | P4C1681L-45CM IDT71681LA45DM
HM1-65681B-5 IDT6168LAS5D HM1-65769M-2 IDT6169SA45DM P4C116-35PC IDT6116SA35TP
HM1-65768H-5 IDT6168SA25D HM1-65261S-5 IDT6167SA55D P4C168L-20CC IDT6168LA20D
HM4-65161-2 IDTE116LA90L32M | HM1-65682-2 IDTE168LASSDM | P4C1681L-45CMB IDT71681LA45CB
HM1-65681C-2 IDT6168SAB5DM | HM1-65769M-5 IDT6169SA45D P4C116L-25CC IDT6116LA25TD
HM?1-65768K-2 IDTE168SA35DM | HM1-65261S-8 IDT6167SA70DB | P4C168L-20LC IDT6168LA20L
HM4-65161-5 IDT6116LA70L32 | HM1-65682-5 IDT6168LA45D P4C1681L-45LC IDT71681LA45L
HM1-65681C-5 IDT6168SA55D HM1-65769M-8 IDT6169SA45DB | PAC116L-25LC IDT6116LA25L24
HM1-65768K-5 IDTE168SA35D HM3-65261-5 IDTE167LAB5P P4C168L-20PC IDTE168LA20P
HM4-65161-8 IDTE116LA90L32B | HM1-65682-8 IDTE168LA45DB P4C1681L-45LM IDT71681LA45LM
HM1-65681C-8 IDTE168SAB5DB | HM3-65769H-5 IDT6169SA25P P4C116L-25PC IDT6116LA5TP
HM1-65768K-8 IDT6168SA35DB HM3-65261B-5 IDT6167LAS5P P4C168L-25CC IDT6168LA25D
HM1-65681S-2 IDT6168SA700M | HM3-65682-5 IDT6168LA45P P4C1681L-45LMB IDT71681LA45LE
HM1-65768M-2 IDT6168SA45DM | HM3-65769K-5 IDT6169SA35P P4C116L-30CC IDT6116LA30TD
HM1-65163-2 IDTE116LABSDM | HM3-65261C-5 IDTE167SA55P P4C168L-25CM IDTE168LA25DM
HM1-656815-5 IDT6168SA55D HM4-65682-2 IDTE168LAS5LM P4C1681L-45PC IDT71681LA45P
HM1-65768M-5 IDTE168SA45D HM3-65769M-5 IDTE169SA45P P4C116L-30LC IDT6116LA30L24
HM1-65163-5 IDT6116LASSD HM3-65261S-5 IDT6167SAS5P P4C168L-25CMB IDT6168LA25DB
HM1-65681S-8 IDT6168SA70DB | HM4-65682-5 IDT6168LA45L PAC116L-30PC -~ [ IDT6116LA30TP
HM1-65768M-8 IDT6168SA45DB | HM4-65769H-5 IDT6169SA25L P4C168L-25LC IDT6168LA25L
HM1-65163-8 IDT6116LABSDB HM4-65261-2 IDT6167LAB5LM P4C1682-20CC IDT71682SA20D
HM3-65681-5 IDT6168LAS5P HM4-65682-8 IDT6168LASSLE * | P4C116L-35CC IDT6116LA35TD
HM3-65768H-5 IDTE168SA25P HM4-65769K-2 IDTE169SA35LM . | P4C168L-25LM IDT6168LA25LM
HM3-65163-5 IDT6116LA45P HM4-65261-5 IDTE167LAS5L P4C1682-20LC IDT71682SA20L
HM3-65681B-5 IDTE168LAS5P HM4-65769K-5 IDT6169SA35L P4C116L-35CM - IDT6116LA35TDM -
HM3-65768K-5 IDT6168SA35P . | HM4-65261-8 IDT6167LAB5LE P4C168L-25LMB IDTE168LA25LB
HM4-65163-2 [DTE116LAS5LM HM1-65728K-5 [DT6116SA35D P4C1682-20PC IDT716825A20P
HM3-65681C-5 IDTE168SAS5P HM4-65769K-8 IDTE169SA35LE P4C116L-35CMB IDT6116LA35TDB -
HM3-65768M-5 IDT6168SA45P HM4-65261B-2 IDT6167LA70LM P4C168L-25PC IDT6168LA25P
HM4-65163-5 IDT6116LA45L HM1-65728M-2 IDTE116SA45DM | P4C1682-25CC IDT6116LA35L24
HM3-65681S-5 IDTE168SAS5P HM4-65769M-2 IDT6169SA45LM P4C168L-35CC IDT6168LA35D
HM4-65768H-5- IDTE168SA25L HM4-65261B-5 IDTE167LAS5L P4C1682-25CM IDT71682SA25DM
HM4-65163-8 IDT6116LA45L8 HM1-65728M-5 IDT6116SA45D P4C116L-35LM IDT6116LA35L24M
HM4-65681-2 IDT6168LAB5LM HM4-65769M-5 IDT6169SA45L P4C168L-35CM IDT6168LA35DM
HM4-65768K-2 IDTE168SA35LMHM | HM4-65261B-8 IDTE167LA70LE P4C1682-25CMB IDT71682SA25DB
4-65681-5 IDTE168LAS5L HM1-65728N-2 IDT6116SAS5DM | P4C116L-35LMB IDT6116LA35L24B
HM4-65768K-5 IDT6168SA35L HM4-65769M-8 IDT6169SA45LB P4C168L-35CMB IDT6168LA35DB
HM1-65261-2 IDT6167LABSDM P4C1682-25LC IDT71682SA25L
HM4-65681-8 IDT6168LAS5LB PERFORMANCE IDT P4C116L-35PC IDT6116LA3STP
HM4-65768K 8 IDT6168SA35L8 P4C168L-35LC IDTE168LA35L
HM1-65261- IDT6167LASED _ P4C1682-25LM IDT71682SA25LM
HM4-65681B-2 IDTE168LA7O0LM Paciae-asce O Teoa2aTD | pac168L-35LM IDTE168LA35LM
HM4-65768M-2 IDT6168SA45LM P4C1681L-25LM IDT71681LA25LM P4C1682-25LMB IDT71682SA25LB
HM1-65261-8 IDT6167LABSDB P4C116-25LC IDT61168A%L24 | P4C164-30CC IDT7164S30TC
HM4-65681B-5 IDT6168LASS5L P4C168-35CM IDT6168SA35DM P4C168L-35LMB IDT6168LA35LB
P4C1681L-25LMB IDT71681LA25LB | P4C1682-25PC IDT716828A25P
NOTES: : P4C116-25PC IDT6116SA25TP P4C164-30LC IDT7164S301.28
A lower case "x" indicates the speed and/or | P4C168-35CMB IDT6168SA35DB | P4C168L-35PC IDT6168LA3SP
package of the part are unknown.” P4C1681L-25PC IDT71681LA25P P4C1682-35CC IDT71682SA35D
*The CY7C161/162 come in a 300 mil package | P4C116-30CC IDT6116SA30TD P4C164-30PC IDT7164S30TP
vs. 400 mil IDT71981/982. P4C168-35LC IDT6168SA35L P4C168L-45CM IDTE168LA4SDM
PAC1681L-35CC IDT71681LA3sD | P4C1662-35CM IDT71682SA35DM
. P4C116-30LC IDT6116SA30L24 | P4C164-35CC IDT7164S35TC
s P4C168-35LM IDT61685A35LM | PAC168L-45CMB IDT6168LA45CB
PAC1681Log5CM IDT71631LA35DM | P4C1682-35CMB IDT71682SA35DB
P4C116-30PC IDT61163A30TP | P4C164-35CM IDT7164S35TCM
P4C168L-45LM IDTE168LA45LM




STATIC RAM CROSS REFERENCE GUIDE

PERFORMANCE PERFORMANCE PERFORMANCE
CONT. o7 CONT. o7 CONT. o7
P4C1682-35LC IDT71682SA35L P4C164L-45LM IDT7164L4528M P4C198L-55LMB IDT6198L55LB
P4C164-35CMB IDT7164S35TCB P4C1681-45CMB IDT71681SA45CB P4C187L-2LC IDT71871.251.22
P4C168L-45L.MB IDT6168LA45LB P4C1682L-35CM IDT71682LA35DM P4C188L-45PC IDT7188L45P
P4C1682-35LM IDT71682SA35LM PAC164L-45LMB IDT7164L45L28B P4C187L-30CM IDT7187L30CM
P4C164-35LC IDT7164S30L28 P4C1681-45LC IDT71681SA45L P4C188L-55CM IDT7188L55CM
P4C1682-35LMB IDT71682SA35LB P4C1682L-35CMB IDT71682LA35DB P4C1981-25CC IDT71981S25C
P4C164-35LM IDT7164S35L28M P4C1681-45LM IDT71681SA45LM P4C187L-30CMB IDT7187L30CB
P4C1681-20CC IDT71681SA20D P4C1682L-35L.C IDT71682LA35L P4C188L-55CMB IDT7188L55CB
P4C1682-35PC IDT71682SA35P P4C168-20CC IDT6168SA20D P4C1981-25L.C IDT71981S25L
P4C164-35LMB IDT7164S35L28B P4C1681-45LMB IDT71681SA45L8 P4C1871-30LM IDT7187L30L.22M
P4C1681-20LC IDT71681SA20L P4C1682L-35LM IDT71682LA35LM P4C188L-55LM IDT7188L55LM
P4C1682-45CC IDT71682SA45D P4C168-20LC IDT6168SA20L P4C1981-30CC IDT71981S30C
P4C164-35PC IDT7164S35TP P4C1681-45PC IDT71681SA45P PAC1871L-30LMB IDT7187L35L22B
P4C1681~-20PC IDT71681SA20P P4C1682L-35LMB IDT71682LA35LB P4C188L-55LMB IDT7188L55LB
P4C1682-45CM IDT71682SA45DM P4C168-20PC IDT6168SA20P P4C1981-30CM IDT71981S30CM
P4C164-45CM IDT7164S45TCM P4C1681L-20CC IDT71681LA20D P4C187L-35CM IDT7187L35CM
P4C1681-25CC IDT71681SA25D P4C1682L-35PC IDT71682LA35P P4C1981-30CMB 1DT71981S30CB
P4C1682-45CMB IDT716828A45CB P4C168-25CC IDT6168SA25D P4C187L-35CMB IDT7187L.35CB
P4C164-45CMB IDT7164S457C8 P4C1681L-20LC IDT71681LA20L P4C198-25CC IDT6198525C
P4C1681-25CM IDT71681SA25DM P4C1682L-45CC |DT71682LA45D P4C1981-30LC 1DT71981S30L
P4C1682-45LC IDT71682SA45L P4C168-25CM IDT6168SA25DM P4C187L.-35LM IDT7187L.30L22M
P4C164-45LM IDT7164S45L.28M P4C1681L-20PC IDT71681LA20P P4C198-25LC IDT6198S25L
P4C1681-25CMB IDT71681SA25DB P4C1682L-45CM IDT71682LA45DM P4C1981-30LM IDT71981S30LM
P4C1682-45LM IDT71682SA45L.M P4C168-25CMB IDT6168SA25D8 P4C187L-35LMB IDT7187L35L228B
P4C164-45LMB IDT7164S45128B P4C1681L-25CC IDT71681LA25D P4C198-25PC IDT6198S25P
P4C1681-25LC IDT71681SA25L P4C1682L-45CMB IDT71682LA45CB P4C1981-30LMB IDT71981S30LB
P4C1682-45LMB IDT71682SA45.B P4C168-25L.C IDT6168SA25L P4C198-30CC IDT6198S30C
P4C164L-30CC IDT7164L30TC P4C1681L-25CM IDT71681LA25DM P4C1981-35CC IDT71981S35C
P4C1681-25LM IDT71681SA25LM P4C1682L-45L.C IDT71682LA45L P4C188-25CC IDT7188525C
P4C1682-45PC IDT71682SA45P P4C168-25LM IDT6168SA25LM P4C198-30CM IDT6198S30CM
P4C164L-30LC 1DT7164L30L.28 P4C1681L-25CMB IDT71681LA25DB P4C1981-35CM IDT71981S35CM
P4C1681-25LMB IDT71681SA25LB P4C1682L-45LM IDT71682LA45LM P4C188-25LC IDT7188S25L
P4C1682L-20CC IDT71682LA20D P4C168-25LMB IDT6168SA25LB P4C198-30CMB IDT6198S30CB
P4C164L-30PC IDT7164L30TP P4C1681L-25L.C IDT71681LA25L P4C1981-35CMB IDT71981S35CB
P4C1681-25PC IDT71681SA25P P4C1682L-45LMB IDT71682LA45LB P4C188-25PC IDT7188S25P
P4C1682L-20LC IDT71682LA20L P4C168-25PC IDT6168SA25P P4C198-30LC IDT6198S30L
P4C164L-35CC IDT7164L35TC P4C1682L-45PC IDT71682LA45p P4C1981-35LC IDT71981S35L
P4C1681-35CC IDT71681SA35D P4C187-25CC IDT7187525C P4C188-30CC IDT7188S30C
P4C1682L-20PC IDT71682LA20P P4C188L-35CC IDT7188L35C P4C198-30LM IDT6198S30LM
P4C164L-35CM - IDT7164L35TCM P4C198L-35LMB IDT6198L35L P4C1981-35LM IDT71981S35LM
P4C1681-35CM IDT71681SA35DM P4C187-25PC IDT7187825P P4C188-30CM IDT7188S30CM
P4C1682L-25CC IDT71682LA25D P4C188L-35CM IDT7188L35CM P4C198-30LMB IDT6198S30LB
P4C164L-35CMB IDT7164L35TCB P4C198L-35PC IDT6198L35P P4C1981-35LMB 1DT71981S35L8
P4C1681-35CMB IDT71681SA35DB P4C187-2L.C IDT7187S25L22 - P4C188-30CMB IDT7188S30CB
P4C1682L-25CM IDT71682LA25DM P4C188L-35CMB IDT7188L35CB P4C198-30PC IDT6198S30PC
P4C164L-35LC IDT7164L30L28 P4C198L-45CC IDT6198L45C P4C1981-45C IDT71981845C
P4C1681-35LC . IDT71681SA35L P4C187-30CM IDT7187S30CM P4C188-30LC 1DT7188S30L
P4C1682L-25CMB IDT71682LA25DB P4C188L-35LC IDT7188L35L P4C198-35CC IDT6198S35C
P4C164L-35LM IDT7164L35L28M P4C198L-45CM IDT6198L45CM P4C1981-45CM IDT71981S45CM
P4C1681-35LM IDT71681SA35LM P4C187-30CMB IDT7187S30CB P4C188-30LM IDT7188S30LM
P4C16821-25L.C IDT71682LA25L P4C188L-35LM IDT7188L35LM P4C198-35CM IDT6198S35CM
P4C164L-35LMB IDT71641.35L.288B P4C198L-45CMB IDT6198L45CB P4C1981-45CMB IDT71981S45CB
P4C1681-35LMB IDT71681SA35LB P4C187-30LM IDT7187S30L22M P4C188-30LMB IDT7188S30LB
P4C1682L-25LM IDT71682LA25LM P4C188L-35LMB IDT7188L35LB P4C198-35CMB IDT6198S35CB
P4C164L-35PC IDT7164L.35TP . P4C198L-45LC IDT6198L45L P4C1981-45L.C IDT71981S45L
P4C1681-35PC IDT71681SA35P P4C187-30LMB IDT7187S35L22B P4C188-30PC IDT7188S30P
P4C1682L-25LMB IDT71682LA25LB P4C188L-35PC IDT7188L35P P4C198-35L.C IDT6198S35L
P4C164L-45CM IDT7164L45TCM P4C198L-45LM IDT6198L45LM P4C1981-45LM IDT71981S45LM
P4C1681-45CC IDT71681SA45D P4C187-35CM IDT7187S35CM P4C188-35CC IDT7188S35C
P4C1682L-25PC IDT71682LA25P P4C188L-45CC IDT7188L45C P4C198-35LM IDT6198S35LM
P4C164L-45CMB IDT7164L45TCB P4C198L-45LMB IDT6198L45LB P4C1981-45LMB IDT71981S45LB
P4C1681-45CM IDT71681SA45DM P4C187-35CMB IDT7187S35CB P4C188-35CM IDT7188S35CM
P4C1682L-35CC IDT71682LA35D P4C188L-45CM IDT7188L45CM P4C198-35LMB IDT6198S35LB
- P4C198L-45PC IDT6198L45P P4C1981-55CM IDT71981S55CM
NOTES: : P4C187-35LM IDT7187530L22M | P4C188-35CMB IDT7188S35CB
A lower case *x” indicates the speed andjor | PAC183L-45CMB IDT7188L45CB P4C198-35PC IDT6198535P
package of the part are Unknown.” P4C198L-55CM IDT6198L55CM PAC1981-55CMB IDT71981S55CB
*The CY7C161/162 come in a 300 mil package | P4C187-35LMB IDT7187535L228 | P4C188-35.C IDT7188S35L
vs. 400 mil IDT71981/982. P4C188L-45LC IDT7188L45L P4C198-45CC IDT6198S45C
’ P4C198L-55CMB IDT6198L55CB P4C1981-55LLM IDT71981S55LM
P4C187L-25CC IDT7187L25C P4C188-35LM IDT7188S35LM
P4C188L-45LM IDT7188L45LM P4C198-45CM IDT6198S45CM
P4C198L-55LM IDT6198L55LM P4C1981-55LMB IDT71981S55LB
P4C187L-25PC IDT71871L.25P P4C188-35LMB 1DT7188S35LB
P4C188L-45LMB 1DT7188L45LB P4C198-45CMB 1DT6198S45CB




STATIC RAM CROSS REFERENCE GUIDE

PERFORMANCE PERFORMANCE PERFORMANCE
CONT. o7 CONT. IoT CONT. IoT
P4C1981L-25CC IDT71981L.25C P4C198L-35LM IDT6198L35LM P4C198AL-45CC IDT7198L45C
P4C188-35PC IDT7188S35P P4C1981L-55LMB IDT71981L55LB P4C1982L-25LC IDT71982L25L
P4C198-45LC IDT6198S45L P4C1982-25CC IDT71982825C P4C198A-35CM IDT7198S35CM
P4C1981L-25L.C IDT71981L25L P4C1982L-35L.C IDT71982L35L P4C198AL-45CM IDT7198L45CM
4C188-45CC IDT7188845C P4C198A-45LM IDT7198S45LM P4C1982L-30CC IDT71982L30C
P4C198-45LM IDT6198S45LM P4C1982-25L.C IDT71982825L P4C198A-35CMB IDT7198S35CB
P4C1981L-30CC IDT71981L30C P4C1982L-35LM 1DT71982L35LM P4C198AL-45CMB IDT7198L45CB
P4C188-45CM IDT7188545CM P4C198A-45LMB IDT7198S4518 P4C1982L-30CM IDT71982L30CM
P4C198-45LMB IDT6198S45L.B P4C1982-30CC 1DT71982S30C P4C198A-35LC IDT7198S35L
P4C1981L-30CM IDT71981L30CM P4C1982L-35LMB IDT71982L35L8 P4C198AL-45LC IDT7198L45L
P4C188-45CMB IDT7188S45CB P4C198A-45PC IDT7198S45P P4C1982L-30CMB IDT71982L.30CB
P4C198-45PC IDT6198S45P P4C1982-30CM IDT71982S30CM P4C198A-35LM IDT7198S35LM
P4C1981L-30CMB IDT71981L30CB P4C1982L-45CC IDT71982L45C P4C198AL-45LM IDT7198L45LM
P4C188-45L.C IDT7188S45L P4C198A-55CM IDT7198S55CM P4C1982L-30LC IDT71982L30L
P4C198-55CM IDT6198S55CM P4C1982-30CMB IDT71982S30CB P4C198A-35LMB IDT7198S35LB
P4C1981L-30LC IDT71981L30L P4C1982L.-45CM IDT71982L45CM P4C198AL-45LMB IDT7198L45LB
P4C188-45LM IDT7188S45LM P4C198A-55CMB IDT7198S55CB P4C1982L-30LM IDT71982L30LM
P4C198-55CMB IDT6198S55CB P4C1982-30LC IDT71982S830L P4C198A-35PC IDT7198S35P
P4C1981L-30LM IDT71981L30LM P4C1982L-45CMB IDT71982L45CB P4C198AL-45PC IDT7198L45P
P4C188-45LMB IDT7188545LB P4C198A-55LM IDT7198S55LM P4C1982L-30LMB IDT71982L30LB
P4C198-55LM IDT6198S55LM P4C1982-30LM IDT71982S30LM P4C198A-45CC IDT7198S45C
P4C1981L-30LMB IDT71981L30LB P4C1982L.-45LC IDT71982L45L - P4C198AL-55CM IDT7198L55CM
P4C188-45PC IDT7188S45P P4C198A-55LMB IDT7198S55LB P4C1982L-35CC IDT71982L35C
P4C198-55LMB IDT6198S55LB P4C1982-30LMB IDT71982S30LB P4C198A-45CM IDT7198S45CM
P4C1981L-35CC IDT71981L35C P4C1982L-45LM IDT71982L45LM P4C198AL-55CMB IDT7198L55CB
P4C188-55CM IDT7188S55CM P4C198AL-25CC 1DT7198L25C P4C1982L-35CM IDT71982L35CM
P4C198L-25CC IDT6198L25C P4C1982-35CC IDT71982S35C P4C198A-45CMB IDT7198545CB
P4C1981L-35CM IDT71981L35CM P4C1982L-45LMB 1DT71982L45LB P4C198AL-55LM IDT7198L55LM
P4C188-55CMB IDT7188S55CB P4C198AL-25LC IDT7198L25L P4C19821L-35CMB IDT71982L35CB
P4C198L-25LC IDT6198L25L P4C1982-35CM IDT71982S35CM P4C198A-45LC IDT7198S45L
P4C1981L-35CMB IDT71981L35CB P4C1982L-55CM IDT71982L55CM P4C198AL-55LMB IDT7198LS5LB
P4C188-55LM IDT7188S55LM P4C198AL-25PC IDT7198L25P
P4C198L-25PC IDT6198L25P P4C1982-35CMB IDT71982S35CB FUWJITSU IDT
P4g1 981L-35LC IDT71981L35L P4C1982L-55CMB 1DT71982L55CB
P4C188-55LMB IDT7188S55LB P4C198AL-30CC IDT7198L30C .
P4C198L-30CC IDT6198L30C P4C1982-35L.C 1DT71982S35L mgg} 823 A:252>5C :gq:gj‘ g;ggggf
P4C1981L-35LM IDT71981L35LM P4C1982L-55LM 10T71982L55LM MB81C78-45 IDT7164S45P
P4C188L-25CC IDT7188L25C P4C198AL-30CM 1DT7198L30CM MB81C67-45 IDT6167SA45P
P4C198L-30CM IDT6198L30CM P4C1982-35LM IDT71982S35LM MB81C69A-25P IDT6169SA25P
P4C1981L-35LMB IDT71981L35LB P4C1982L-55LMB IDT71982L.55LB MB81C78-55 IDT7164S55P
P4C188L-25LC IDT7188L25L - P4C198AL-30CMB IDT7198L30CB MB81C67-45-W IDT6167SA45xM
P4C198L-30CMB IDT6198L30CB P4C1982-35LMB IDT71982S35LB MB81C69A-25Z IDT6169SA25D
P4C1981L-45CC IDT71981L45C P4C198AL-30LC IDT7198L30L MB81C78-70 IDT7164S70P
P4C188L-25PC IDT7188L25P P4C1982-45CC IDT71982845C MB81C67-55 IDT6167SA55P
P4C198L-30LC IDT6198L30L P4C198A-25CC IDT7198S25C MB81C69A-30C IDT6169SA25L
P4C1981L-45CM IDT71981L45CM P4C198AL~30LM IDT7198L.30LM MB81C67-55-W IDT6167SAS5xM
P4C188L-30CC IDT7188L30C P4C1982-45CM IDT71982845CM MB81C69A-30P IDT6169SA25P
P4C198L-30LM IDT6198L30LM P4C198A-25L.C IDT7198S25L MB81C78A-35CV IDT7164S35L22
P4C1981L-45CMB IDT71981L45CB P4C198AL-30LMB IDT7198L.30LB MB81C69A-30Z IDT6169SA25D
P4C188L-30CM 1DT7188L30CM P4C1982-45CMB IDT71982845CB MB81C78A-35P IDT7164S35P
P4C198L-30LMB IDT61981.30LB P4C198A-25PC IDT7198825P MB81C68-35C IDT6168SA35L
P4C1981L-45LC IDT71981L45L P4C198AL-30PC IDT7198L30P MB81C69A-35C IDT6169SA35L
P4C188L-30CMB 1DT7188L30CB P4C1982-45LC IDT71982S45L MB81C78A-35PF IDT7164S3580
P4C198L-30PC I0T6198L30P P4C198A-30CC 1DT7198S30C MB81C68-35P IDT6168SA35P
P4C1981L-45LM IDT71981L45LM P4C198AL-35CC IDT7198L35C MB81C69A-35P IDT6169SA35P
P4C188L-30LC IDT7188L30L P4C1982-45LM IDT71982845LM MB81C68-35Z IDT6168SA35D
P4C198L-35CC IDT6198L35C P4C198A-30CM IDT7198S30CM MB81C69A-35Z IDT6169SA35D
P4C1981L-45LMB IDT71981L45LB P4C198AL-35CM IDT7198L35CM MB8416A-12x IDT6116LA90P
P4C188L-30LM IDT7188L30LM P4C1982-45LMB IDT71982845LB MB81C68-45-W IDT6168SA45xM
P4C198L-35CM IDT6198L35CM P4C198A-30CMB IDT7198S30CB MB8416A-12x IDT6116LA90D
P4C1981L-55CM IDT71981L55CM P4C198AL-35CMB IDT7198L35CB MB81C68-45C IDT6168SA45L
P4C188L-30LMB IDT7188L30LB P4C1982-55CM IDT71982855CM MB81C71-35 IDT7187S35P
P4C198L-35CMB IDT6198L35CB P4C198A-30LC IDT7198S30L MB8416A-12x IDT6116LASOTP
P4C1981L-55CMB IDT71981L55CB P4C198AL-35LC IDT7198L35L MB81C68-45P IDT6168SA45P
P4C188L-30PC IDT7188L30P P4C1982-55CMB IDT71982S55CB MB81C71-45C IDT7187S45L22
P4C198L-35L.C IDT6198L35L P4C198A-30LM IDT7198S30LM MB81C68-45Z IDT6168SA45D
P4C1981L-55LM IDT71981L55LM P4C198AL-35LM IDT7198L35LM MB81C71-45Z IDT7187S45D
NOTES: P4C198A-30LMB IDT7198S30LB MB81C68-55-W IDT6168SA55xM
A lower case “x” indicates the speed and/or P4C198AL-35LMB IDT7198L35LB MB81C71-55C IDT7187S55L22
package of the part are unknown.” P4C1982-55L.MB IDT71982S55LB MB84256-10 IDT71256L70P
*The CY7C161/162 come in a 300 mil package | P4C198A-30PC IDT7198S30P MB81C71-552 IDT7187S55D
vs. 400 mil IDT71981/982. P4C198AL-35PC IDT7198L35P MB84256-10 IDT71256L70SO
P4C1982L-25CC 1DT71982L25C MB81C68A-25C IDT6168SA25L
P4C198A-35CC IDT7198S835C




STATIC RAM CROSS REFERENCE GUIDE

FUJITSU CONT. IDT HARRIS CONT. IDT HITACHI CONT. IDT
MB81C68A-25P IDT6168SA25P HM1-65642-8 IDT7164L150DB HM6789 IDT6198S25C
MB81C74-25x IDT7188S25x HM1-65162C-8 IDT6116SA90DB HM6268LP-35 IDT6168LA35P
MB8464-15-W IDT7164S150DM HM4-65642-8 IDT7164L150L328 HM6789-30 IDT6198S30C
MB81C68A-252 IDT6168SA25D HM1-65262-8 IDT6167SA70DB HM6268P-25 IDT6168SA25P
MB81C74-35x IDT7188S35x HM1-65262B-8 IDT6167SA70DB HM6268P-35 IDT6168SA35P
MBB8464-15-W IDT7164S150L32M
MB81C68A-30C IDT6168SA25L HITACHI IDT INMOS IDT
MB8464-20-W IDT7164S200DM
MB81C68A-30P IDT6168SA25P HM6116-2 IDT6116SA90D IMS1400P-35 IDT6167SA35P
MB81C75-35 IDT7198S35P HM62256LFP-10SL IDT71256L70P IMS1420W-45 IDT6168SA45L
MB8464-20-W IDT7164S200L32M | HM6287CG-45 IDT7187S45L IMS1600W-70 IDT7187S70L
MB81C68A-30Z IDT6168SA25D HM6116FP-2 IDT6116SA90F IMS1400P-45 IDT6167SA45P
MB81C75-45 IDT7198S45P HM62256LFP-8 IDT71256L70S0O IMS1420W-55 IDT6168SAS5L
MB81C68A-35C IDT6168SA35L HM6287CG-55 IDT7187S55L IMS1600W-70M IDT7187S70LB
MB81C75-55 IDT7198S55P HM6116LFP-2 IDT6116LAS0SO IMS1400P-55 IDT6167SA55P
MBB8464A-10-W IDT7164L.100DM HM62256LP-10SL IDT71256L70P IMS1420W-55M IDT6168SAS5LB
MB81C68A-35P IDT6168SA35P HM6287CG-70 IDT7187S70L IMS1400P-70L IDT6167LAS5P
MB8464A-10-W IDT7164L100L32M | HM6116LP-2 IDT6116LASOP IMS1420W-70M IDT6168SA70LB
MB81C68A-35Z IDT6168SA35D HM62256LP-8 IDT71256L70P IMS1601S-55 IDT7187L65C -
MB81C81-45 IDT71257545P HM6287LP-45 IDT7187L45P IMS1400S-45 IDT6167SA45D
MB8464A-15-W IDT7164L150DM HM6116P-2 IDT6116SAS0P IMS16018-70 IDT7187L70C
MB81C81-55 IDT71257S55P HM62256P-8 IDT71256S70P IMS1400S-45M IDT6167SA45D8B
MBB8464A-15-W IDT7164L150L32M | HM6287LP-55 IDT7187L55P IMS1421S-40 IDT71681SA35C
MB8464A-70x IDT7164L70L32 HM6287LP-70 IDT7187L70P IMS1601W-55 IDT7187L55L
MB81C84-45 IDT71258S45P HM6116ALP-12 IDT6116LA90P IMS1400S-55 IDT6167SA55D
MB8464A-70x IDT7164L70P HMB264FP-10 IDT7164S70S0 IMS1421S-50 IDT71681SA45C
MB81C84-55 IDT71258S55P HM6287P-45 IDT7187S45P IMS1601W-70 IDT7187L70L
MB8464A-~70x IDT7164L70SO HM6116ALSP-12 IDT6116LAGOTP IMS1400S-55M IDT6167SA55DB
HMB264LFP-10 IDT7164L70SO IMS1421W-40 IDT71681SA35L
FAIRCHILD IDT HM6287P-55 IDT7187S55P IMS1400S-70M IDT6167SA70DB
HMB116AP-12 IDT6116LAS0P IMS1421W-50 IDT71681SA45L
F1600DC45 IDT7187S45C HMB264LFP-10L IDT7164L70SO IMS1620S-45 IDT7188S45C
F1600DMQB70 IDT7187S70CB HM6287P-70 IDT7187S70P IMS1400W-35 IDT6167SA35L
F1601DC70 IDT7187L70C HMB116ASP-12 IDT6116LASOTP IMS1620S-55 IDT7188S55C
F1600LC45 IDT7187S45L HMB264LP-10 IDT7164L70P IMS1400W-45 IDT6167SA45L
F1600LC70 IDT7187S70L HM6264LP-10L IDT7164L70P IMS1423P-25 IDT6168SA25P
F1601DMQB55 IDT7187L55CB HM6288P-35 IDT7188S35P IMS1620S-55M IDT7188S55CB
F1600DC55 IDT7187S55C HM6167H-45 IDT6167SA45D IMS1400W-45M IDT6167SA45LB
F1600LMQB70 IDT7187S70LB HM6264LP-10SL. IDT7164L70P IMS1423P-35 IDT6168SA35P
F1601DMQB70 IDT7187L70CB HM6288P-45 IDT7188S45P IMS1620S-70 IDT7188S70C
F1600DMQB55 IDT7187S55CB HM6167H-55 IDT6167SAS5D IMS1400W-55 IDT6167SAS5L
F1601LC55 IDT7187L55L HM6264P-10 IDT7164S70P IMS1423P-45 IDT6168SA45P
F1600LC55 IDT7187S55L HM6288P-55 IDT7188S55P IMS1620S-70M IDT7188S70CB
F1601DC45 IDT7187L45C HMB167HCG-45 IDT6167SA45L IMS1400W-55M IDT6167SA55LB
F1601LC70 IDT7187L70L HM6167HCG-55 IDT6167SAB5L IMS1423S-25 IDT6168SA25D
F1600LMQBS5 IDT7187S55L8 HMB264AFP-12 IDT7164S70S0 IMS1400W-70M IDT6167SA70LB
F1601LC45 IDT7187L45L HMB5256AP-12 1DT71256S70P IMS1423S-35 IDT6168SA35D
F1601LMQB55 IDT7187L55L8 HM6167HLP-45 IDT6167LA45P IMS1624S-45 IDT7198S45C
F1600DC70 IDT7187S70C HM6264ALFP-12 IDT7164L70S0 IMS1423S-35M IDT6168SA35DB
F1601DC55 IDT7187L55C HM6167HLP-55 IDT6167LAS5P IMS1624S-55 IDT7198S55C
F1601LMQB70 IDT7187L70LB HM6264ALSP-12 IDT7164L70TC IMS1403P-25 IDT6167SA25P
HM6716 IDT6116SA25TD IMS1423S-45 IDT6168SA45D
HARRIS IDT HM6167HP-45 IDT6167SA45P IMS1624S-55M IDT7198S55CB
HMB264ASP-12 IDT7164S70TC IMS1403P-35 IDT6167SA35P
HM1-6516B-8 IDT6116SA120DB HM6716-30 IDT6116SA30TD IMS1423S-45M IDT6168SA45DB
HM1-65162S-5 IDT6116LA55D HMB167HP-55 IDT6167SA55P IMS1624S-70 IDT7198S70C
HM4-65262-8 IDT6167SA70LB HM6267CG-35 IDT6167SA35L IMS1403P-45 IDT6167SA45P
HM4-65162-8 IDT6116LASODB HM6787 IDT7187825C . IMS1423S-55M IDT6168SA55LB
HM4-65262B-8 IDT6167SA70LB HM6168H-45 IDT6168SA45D IMS1624S-70M IDT7198S70CB
HM1-65162-8 IDT6116LAS0ODB HM6267CG-45 IDT6167SA45L IMS1403P-55 IDT6167SA55P
HM4-65162C-8 IDT6116SAS0LB HM6787-30 IDT71875230C IMS1423W-25 IDT6168SA25L
HM1-65162B-8 IDT6116LA70DB HMB168H-55 IDT6168SA55D IMS1624W-45 IDT7198S45L
HM4-65162S-5 IDT6116LAS5L HM6267LP-35 IDT6167LA35P IMS1403S-25 IDT6167SA25D
HM6787CG IDT7187S251.22 IMS1423W-35 IDT6168SA35L
NOTES: HM6168HLP-45 IDT6168LA45P IMS1624W-55 IDT7198S55L
A lower case "x” indicates the speed and/or HM6267LP-45 IDT6167LA45P IMS1403S-35 IDT6167SA35D
package of the part are unknown.” HM6787CG-30 IDT7187S30L22 IMS1423W-35M IDT6168SA35LB
*The CY7C161/162 come in a 300 mil package | HM6168HLP-55 IDT6168LAS5P IMS1624W-55M IDT7198S55LB
vs. 400 mil IDT71981/982. HM6267P-35 IDT6167SA35P IMS1403S-45 IDT6167SA45D
HM6168HP-45 IDT6168SA45P IMS1423W-45 IDT6168SA45L
HM6267P-45 IDT6167SA45P IMS1624W-70 IDT7198S70L
HM6788 IDT7188S25C IMS1403S-55 . IDT6167SA55D
HM6168HP-55 IDT6168SA55P IMS1423W-45M IDT6168SA45LB
HM6268LP-25 IDT6168LA25P IMS1624W-70M IDT7198S70LB
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STATIC RAM CROSS REFERENCE GUIDE

INMOS CONT. IDT MOTOROLA IDT SARATOGA CONT. | IDT
IMS1403W-25 IDT6167SA25L MCM2016P70 IDT6116SA70P SSM6172L-25 IDT71682L25D
IMS1423W-55M IDT6168SA55LB MCM6168P55 IDT6168SA55P SSM6168-25 IDT6168SA25D
IMS1403W-35 IDT6167SA35L MCM6287P25 IDT7187S25P SSM7188-25 IDT7188525C
IMS1630S-45 IDT7164S45D MCM6168P70 IDT6168SA70P SSM6168L-20 IDT6168LA20D
IMS1403W-45 IDT6167SA45L MCM2167P45 IDT6167SA45P SSM7161-25 IDT71981S25C
IMS1433x-35 IDT6116SA35 MCM6288P25 IDT7188S25P SSM7188L-25 IDT7188L25C
IMS1630S-55 IDT7164S55D MCM2167P55 IDT6167SAS5P SSM6168L-25 IDT6168LA25D
IMS1403W-55 IDT6167SAS5L MCM6268P25 IDT6168SA25P SSM7161L-25 IDT71981L25C
IMS1630S-70 IDT7164S70D MCM6288P35 IDT7188S35P SSM7198-25 IDT7198S25C
IMS1600S-45 IDT7187S45C MCM2167P70 IDT6167SA70P SSM7198L-25 IDT7198L25C
IMS1420P-45 IDT6168SA45P MCM6268P35 IDT6168SA35P
IMS1600S-55 IDT7187S55C MCM6288P45 IDT7188S45P SONY IDT
IM§1800x—35 IDT71257S35x MCM6268P45 IDT6168SA45P
IMS1420P-55 IDT6168SA55P MCM6164P45 IDT7164S45P _
IMS1600S-55M IDT7187S55CB MCM6268P55 IDT6168SA55P Sﬁﬁgg} ﬁf,’_gg :8¥2}?§&§§¥F
IMS1420P-70L IDT6168LA55P MCM6164P55 IDT7164S55P CXK58256P-10 IDT71256L70P
IMS1600S-70 IDT7187S70C MCM6164P70 IDT7164S70P CXK5416P-45 IDT6168LA45P
IMS1820P-35 IDT71258S35P CXK5814P-45 IDT6116LA45TP
IM§14205-45 IDT6168SA45D NEC IDT CXK58256M-10 IDT71256L70S0
IMS1600S-70M IDT7187570CH CXK5416P-55 IDT6168LAS5P
IMS1820P-45 IDT71258S45P 5PD4311C-35 IDT6167SA35P CXK5814P-55 IDT6116LASSTP
IMS1420S-55 IDT6168SA55D 5PD43256G-10 IDT71256S70S0 CXK5864AP-70L IDT7164L70P
IMS1600W-45 IDT7187S45L 5PD4362C-45 IDT7188SA45P CXK5464P-45 IDT7188L45P
IMS1820P-55 IDT71258S55P 5PD4311C-45 IDT6167SA45P CXKB818PN-10 IDT6116L90P
IMS1420S-55M IDT6168SA55D8 5PD43256G-10L IDT71256L70SO CXK5864AM-70L IDT7164L70S0
IMS1600W-55 IDT7187S55L 5PD4362C-55 IDT7188SA55P CXK5464P-55 IDT7188L55P
IMS1420S-70M IDT6168SA70DB 5PD4311C-55 IDT6167SA55P CXK5818M-10 IDT6116L90SO
IMS1600W-55M IDT7187S55L8 5PD4362C-70 IDT7188SA70P CXK5464P-70 IDT7188L70P
IMS1830x-45 IDT71256S45x 5PD4311D-35 IDT6167SA35D COXKE865P-45L \DT7164L45P
5PD4361C-45 IDT7187S45P CXK5865P-55L IDT7164L55P
MITSUBISHI IDT 5PD4311D-45 IDT6167SA45D
5PD4361C-45L IDT7187L45P VITELIC IDT
M5M21C67P-35 IDT6167LA35P 23823?18’3-,2 :g%} g;g;ggD
M5M5178P-45 IDT7164L45P -
M5M5188AP-25 IDT7188L25P 5PD4361C-55 IDT7187S85P ¥§} g;i’;gg :8?};233335
M5M21C67P-45 IDT6167LA45P 5PDA4364C-12L IDT7164L70P V61C67P35 IDT6167SA35P
M5MS5178P-55 IDT7164L55P SPD43G1C-S5L IDT7187LSP V61C16P35L IDT6116LA3SP
M5MS5188AP-35 IDT7188L35P SpP04364G-12 101716457030 V61C67P35L IDTG167LA3SP
MEM21C87P55 IDTE167LASSP SpD4s14C-35 IDT61685A35P V61C16P45 IDT6116SA45P
M5M5188P-45 IDT7188L45P 5PD4361C-70 IDT7187S70P V61C62P45 IDT7188S45P
M5M5187AD-25 IDT71871251.22 5PD4364G-12L IDT7164L70SO V61CE7P45 IDT6167SA45P
M5M5188P-55 IDT7188L55P 5PD4314C-45 IDT6168SA45P VB61C16P45L IDT6116LA45P
M5M21C68P-35 IDT6168LA35P 5PD4361C-70L IDT7187L70P V61062P45L IDT7188L45P
MSM5187AD-35 IDT71871.35.22 SPD4314C-55 IDTE1683ASSE V61C67P45L IDT6167LA45P
M5M21C68P-45 IDT6168LA45P 5PD4361K-40 IDT7187S35L.22 V61C16P55 IDT6116SA55P
MSM5187AP-25 IDT7187L25P 5PD446C IDTE116LA70P V61062P55 IDT7188855P
M5M5257P-35 IDT71257S35P 5PD4361K-45 IDT7187545L22 V61C67P5S IDT6167SABSP
M5M21C68P-55 IDT6168LASSP 5PD43256C-10 IDT71256570P V61C16P55L IDT6116LAS5P
M5M5187AP-35 IDT7187L35P 5PD4361K-55 IDT7187S551.22 V61062P55L IDT7188L55P
M5M5257P-45 IDT71257S45P 5PD4464C-x IDT7164L.70P V61067P55L IDT6167LAB5P
M5M5187P-45 IDT7187L45P 5PD43256C-10L IDT71256L70P V61016535 IDT6116SA25TP
M5M5257P-55 IDT71257S55P 5PD4464G-x IDT7164L70SO V61062P70 IDT7188S70P
MSMS165FP-70 IDT716457050 V61C16S35L IDT6116LA35TP
M5M5187P-55 IDT7187L55P SARATOGA IDT V61062P70L IDTT188L70P
M5M5165FP-70L IDT7164L70SO VE1G68P35 IDT61685A35P
M5M5258P-35 IDT71258535P SSM6116-25 IDTEMESASTD | y51C16545 IDTE116SA45TP
M5M5188AD-25 IDT7188L25122 SSM6171-20 IDT71681S20D V61068P35L IDT6168LA35P
M5M5258P-45 IDT71258845P SSM7162-25 IDT71982525C V61C16545L IDT6116LA45TP
M5M5188AD-35 IDT7188L35122 SSM6116L.-25 IDT6116LA25TD V61C64P45 IDT7164S45P
M5M5258P-55 IDT71258S55P SSM6171-25 IDT71681825D V61068P45 IDT6168SA45P
SSM7162L-25 IDT71962125C V61C16S55 IDT6116SA55TP
MOTOROLA DT SSMet71L-20 IDT71681L200 V61C64P45L IDT7164L45P
SSM6167-20 IDT6167SA20D V61C68P45L IDT6168LA45P
MCM2016P45 IDT6116SA45P SSM6171L-25 IDT71681L25D V610168551 IDT6116LASETP
MCM6168P35 IDT6168SA35P SSM7164-25 IDT7164S25TC V61064P55 IDT7164S55P
MCM6287P35 IDT7187S35P SSM6167-25 IDT6167SA25D V61068P55 IDTE168SAB5P
MCM2016P55 IDT6116SA55P SSM7164L-25 IDT7164L25TC V610C64P55L IDT7164L55P
MCM6168P45 IDT6168SA45P SSM6167L-20 IDT6167LA20D Ve1Ga8PasL {DT6168LAZSP
MCM6287P45 IDT7187S45P SSMe172-20 IDT716828200 V61C32P70 IDT7132SA70P
SSM6167L-25 IDT6167LA25D
NOTES: SSMB172-25 IDT71682525D Pty PAIA sl (U
A lower case “x" indicates the speed and/or SSM7187-25 IDT7187525C V61C84PTOL IDT7164L70P
package of the part are unknown.” SSM6172L-20 IDT71682L.20D V61032P90 IDT7132SA30P
*The CY7C161/162 come in a 300 mil package | SSM7187L-25 IDT71871.25C VE1C32PoOL IDT7132LA90P
vs. 400 mil IDT71981/982. SSM6168-20 IDT6168SA20D
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STATIC RAM CROSS REFERENCE GUIDE

vTi IDT
VT16H4-35 IDT71981-35
VT20C69-20 IDT6169SA20P
VT7132-55 IDT7132SA55D
VT16H4-45 IDT71981-45
VT20C69-25 IDT6169SA25P
VI7132-70 IDT7132SA70D
VT16H4-55 IDT71981-55
VT20C69-35 IDT6169SA35P
V17132-90 IDT7132SAS0D
VT20C69-45 IDT6169SA45P
VT7132A-35 IDT7132SA35D
VT20C18-20 ITD6116SA20TP
VT7132A-45 IDT7132SA45D
VT20C18-25 ITD6116SA25TP
V12130 IDT7130SA100P
VT20C18-35 ITD6116SA35TP
VT7142-55 IDT7142SA55D
VTE5KS4-25 IDT7188525P
VT7142-70 IDT7142SA70D
VT20C19-20 IDT6120SA20TP
VT65KS4-35CC IDT7188S35C
Vi7142-90 - IDT7142SA90D
VT20C19-25 IDT6120SA25TP
VT65KS4-45CC IDT7188S45C
VT7142A-35 IDT7142SA35D
VT20C19-35 IDT6120SA35TP
VT65KS4-55CC IDT7188S55C
VT7142A-45 IDT7142SA45D
VT20C68-20 IDT6168SA20P
VT20C68-25 IDT6168SA25P
VT20C68-35 IDT6168SA35P
VT20C68-45 IDT6168SA45P
NOTES:

A lower case “x” indicates the speed and/or
package of the part are unknown.”

*The CY7C161/162 come in a 300 mil package
vs. 400 mil IDT71981/982.




EEPROMs

CROSS REFERENCE GUIDE

Integrated DeviceTechnology.Inc. 5

AMTEL IDT

AT28C16A-15 IDT78C16A-150
AT28C16A-20 IDT78C16A-200
AT28C16A-25 IDT78C16A-250
AT28C16A-30 IDT78C16A-300
AT28C16A-35 IDT78C16A-350
EXEL IDT

XLS2816AL-250 IDT78C16A-250
XLS2816AL-300 IDT78C16A-300
XLS2816AL-350 IDT78C16A-350
SEEQ 10T

2816A-200 IDT78C16A-200
2816A-250 IDT78C16A-250
2816A-300 IDT78C16A-300
2816A-350 IDT78C16A-350
XICOR IDT

X2816A-20 IDT78C16A-200
X2816A-25 IDT78C16A-250
X2816A-30 IDT78C16A-300
X2816A-35 IDT78C16A-350
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MICROSLICE

CROSS REFERENCE GUIDE

FUNCTIONAL REPLACEMENTS AMD DT AMD CONT. DT
Am2901C/BQA IDT39C01CDB Am2960-1LC 1DT39C60-1L
CYPRESS DT Am2901C/BUC |DT39C01CLB Am2960-1JC IDT39C60-1J
Am2901C/BYC Z Am2960-1JCB IDT39C60-1J
L et ket Am2901CDC IDT39C01CD Am2960-1DC IDT39C60-1C
[Pl I Am2901CDCB 1DT39C01CD Am2960-1DCB IDT39C60-1C
7Co01-2TDME T sogo1oDE Am2901CLC IDT39C01CL Am2960ADC IDT39C60AC
T e TS Am2901CPC IDT39C01CP Am2960ADCB IDT39CE0AC
s C Am2901CPCB IDT39C01CP AM2960APC IDT39CE0AP
ress IDT39501CP Am2903A/BXC IDT39C03ACB Am2960APCB IDT39C60AP
- Am2903A/BYC Z Am29705/BXA IDT39C705ADB
7C901-32DMB IDT33C01CDB Am2903A/LMC IDT39CO3ALB Am29705/BYA -
7C001-32MB IDT38C01CLB
To%01-saL D Tac0tCL Am2903ADC IDT39C03AC Am29705/B3C IDT39C705ALB
P AR Am2903ADCB IDT39C03AC Am29705DC IDT39C705AD
Te0o-Soou T eocomn AM2903ALC IDT39C03AL Am29705DCB IDT39C705AD
Am2909A/BXA IDT39C09ADB Am29705LC IDT39C705AL
7€909-40DC IDT39C09AD AmM2909A/BYA - Am29705PC IDT39C705AP
7C909-40DMB IDT39C09ADB o
T oM S coADE AM2909A/83C IDT39C09ALE Am25705PCB IDT39C705AP
L s IDTeocooAL! Am2909ADC IDT39C09AD Am20707DC IDT39C707D
750940 IDTs0c00A Am2909ADCB IDT39C09AD Am29707DCB IDT39C707D
res10-400C TaSc0eD Am2909ALC IDT39C09AL Am29707LC IDT39C707L
TeS10-4000 IDT3oC10c AM2909APC IDT39C09AP Am29707PC IDT39C707P
Am2909APCB IDT33C09AP Am29707PCB IDT39C707P
7C910-46DMB IDT39C10CDB
Am2910A/BQA IDT39C10BDB
7C910-50DC IDT39C108D Am2910A/BUC IDT39C10BLB
7C910-50JC IDT39C108J Tl IDT
Am2910A/BYC -
7C910-50PC IDT39C108P AL IDT390108D
7C910-51DMB |DT39C10BDB SN54/74ALS632A/3/4/5JD | IDT49C460G
Am2910ADCB IDT39C10BD s
7C910-51LMB IDT39C10BLB oA T aocioRD IDT49C460XC
7C9101-30DC IDT49C401AC e oARS Taaion SN54/74ALS632A/3/4/5FN | IDTA9C460)
- IDT49C402AG SN54/74ALS632BJD IDT49CA60AG
. Am2910APCB IDT39C10BP .
IDT49CA02AXC IDTA9C460AXC
Am29C10A-10DC IDT39C10BD
7C9101-30GC Z AmZ9C108-100C IDTSoC1080 SN54/74ALS632BFN IDT49C460Ad
7C9101-30JC IDT49C402AL SN54/74AS632AJD IDT49C460AG
Am29C10A-10PCB IDT39C108P :
7C9101-30PC IDT49C401AC s o Taecoep IDTA9CA60AXC
. IDT49C402AG A SNB4/7T4ASE32AFN IDT49C460A]
. IDT49C402G
IDTA9C402AXC . D Ta0c0m0C
7C9101-35DMB IDT49C401ACB Am29C101PC T ocaaax MOTOROLA o7
IDT4sCa02axCB |
- IDT49C402AGB IDT49C402G
709101-35GMB c - IDT49C402XC MC74F2960J IDT39C60P
T o -ssamE IDT49C402ALE Am29C101C Z MC74F2960-1J IDT39C60-1P
Am2911A/BRA IDT39C11ADB MC74F2960AJ IDT39C60AP
7C9101-40DC IDT49C401C e Ak
i IDT49C402G AmBOHABEG IDTI0GHALB
- IDT49C402XC m NATIONAL DT
Am2911ADC IDT33C11AD
7C9101-40GC - Am2911ADCB IDT39C11AD
7C9101-40JC - A o Taaaar DP8402AD IDT49C460XC
7C9101-40PC IDT49C401C DP8402AV IDT49C460J
7 Am2911APC IDT39C11AP
IDT49C402G DP8403D IDTA9CA60XC
. Am2911APCB IDT39C11AP L
IDT49C402XC AmM29203/BXC IDT39C203CB IDT49C460G
7C9101-45DMB IDT49C401CB DP8403V IDT49C460J
7 Am29203DC IDT39C203C
{DT49C402GB DP8404D IDTA9C460XC
. Am29203DCB IDT39C203C C
IDT49C402XCB IDT49C460G
Am2960/BUC IDT39C60LB
7C9101-45GMB Z kSt ik ey DP8404V IDT49C460J
7C9101-45LMB IDT49C402LB DP8405D IDT49C460XC
Am2960DC IDT39C60C 0
7C911-300C IDT39C11BD IDTA9C460G
Am2960DCB IDT39C60C
7C911-30DMB IDT39C11EDB
7C911-30PC IDT39C11BP Am2960LC IDT39C60L
Am?2960PC IDT39CE0P SIGNETICS DT
7C911-40DC IDT39C11AD
7C911-40DMB IDT39C11ADB Am2960PCB IDTI9CEO0P
Am2960JC IDT39C60J N2960 IDT39C60P
7C911-40LMB IDT39C11ALB
7C911-40PC IDT39C11AP Am2960/CB IDT39C60]
Am2960-1/BXC IDT39C60-1CB
) Am2960-1/BUC IDT39C60-1LB
RO 'FACE ITEMS ARE Am2960-1/BYC =
Am2960-1PC IDT39C60-1P
FUNCTIONAL REPLACEMENTS. Pl Ak
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DIGITAL SIGNAL PROCESSING

CROSS REFERENCE GUIDE

De e olo
AMD IDT ANALOG CONT. IDT CYPRESS CONT. IDT
29C509/BXC 7209 ADSP-1009SD 7209L170CB 7C403-15DMB 72403L15DB
29C509/BXC 7209L.90CB ADSP-1009TD 7209L170CB 7C403-15LC 724031151
29C509DC 7209L70C ‘| Apsp-1012 . 7212 7C403-15LMB 72403L15LB
29510 7210 ADSP-1012 7212 7C403-15PC 72403L15P
29510DC 7210L75C ADSP-1012JD . 7212L115C 7C403-25DC 72403L25D
29510DCB 7210L75C ADSP-1012KD 7212LL115C 7C403-25DMB 7240312508
29510XC 7210LU ADSP-1012SD 7212L140CB 7C403-25LC 72403L25L
29L510/BXC 7210L120CB ADSP-1012TD 7212L140CB 7C403-25LMB 72403L25L8
291510DC 7210L100C ADSP-1010 7210 7C403-25PC 72403L25P -
29L510DCB 7210L100C ADSP-1010AKD 7210L75C 7C404 72404
29516 7216 ADSP-1010AKG 7210L75G 7C404-10DC 72404L10D
20516/BYC 7216L75FB ADSP-1010JD 7210L165C 7C404-10DMB 72404L100B
29516/DMC 7216L75CB ADSP-1010JG - 7210L165G 7C404-10LC 72404L10L
20516ADC 7216L35C ADSP-1010KD 7210L165C 7C404-10LMB 72404L10LB
29516ADCB 7216L35C ADSP-1010KG 7210L165G 7C404-10PC 72404L10P
29516ALC 7216350 ADSP-1010SD 7210L200CB 7C404-15DC 72404L15D
29516AXC 7216LU ADSP-1010SG 7210L200GB 7C404-15DMB 72404L15DB
29516DC 7216L65C ADSP-1010TD 7210L200CB 7C404-15LC 72404L15L
29516DCB 7216L65C ADSP-1010TG 7210L200GB 7C404-15LM8B 72404L15.B
29516LC 7216L65L ADSP-1016 7216 7C404-15PC 72404L15P
29516XC 7216LU ADSP-1016AKD 7216L75C 7C404-25DC 72404L25D
29L516/BXC 7216L90CB ADSP-1016AKG 7216L75G 7C404-25DMB - | 72404125D8B
29L516/BYC 7216L90FB ADSP-1016JD 7216L140C 7C404-25LC 72404125
291516DC 7216L90C ADSP-1016JG 7216L140G 7C404-25LMB 72404L25L8
291516DCB 7216L90C ADSP-1016KD 7216L140C 7C404-25PC 72404125P
29L516JC 7216L90J ADSP-1016KG 7216L140G 7C510 7210
291516LC 7216L90L ADSP-1016SD 7216L185CB 7C510-45DC 7210L45D
291516LMB 7216L90LB ADSP-1016SG 7216L185GB 7C510-45GC 7210L45G
29L516PC 7216L90P ADSP-1016TD 7216L120CB 7C510-45L.C 7210L45L
291516PCB 7216L90P ADSP-1016TG 7216L120GB 7C510-45PC 7210L45P
gglﬁ;sxc ;2}67“’ 7gsmssoc 7210L55D
7C510-55DMB 7210L55DB
20517/BYC 7217L75F8 CYPRESS T 7C510-55GC 7210L55G
29517/DMC 7217L75CB 7C510-55GMB 7210L55GB
29517/LMC 7217L75LB 7C401 72401 7C510-55LC 7210L55L
20517ADC 7217L35C 7C401-10DC 72401L10D 7C510-55LMB 7210L55L8
29517ALC 7217L35L 7C401-100MB 74201L10DB 7C510-55PC 7210L55P
29517AXC 7217WU 7C401-10LC 72401L10L 7C510-65DC 7210L65D
29517DC 7217L65C 7C401-10LMB 72401L10LB 7C510-65DMB 7210L65DB
29517DCB 7217L65C 7C401-10PC 72401L10P . 7C510-65GC 7210L65G
29517LC 7217L65L 7C401-15DC 72401L15D 7C510-65GMB 7210L65GB
29517XC 7217LU 7C401-15DMB 72401L15DB 7C510-65LC 7210L65L
291L517/BXC 7217L90CB 7C401-15LC 72401L15L 7C510-65LMB 7210L65LB
29L517DC 7217L90C 7C401-15LMB 72401L15LB 7C510-65PC 7210L65P
29L517DCB 7217L90C 7C401-15PC 72401L15P 7C510-75DC 7210L75D
29L517JC 72171L.90J 7C402 72402 7C510-75DMB 7210L75D8
201517LC 7217L90L 7C402-10DC 72402L10D 7C510-75GC 7210L75G
20L517LMB 72176L90LB 7C402-10DMB 72402L10D8 7C510-75GMB 7210L75GB
291517PC 7217L90P 7C402-10LC 72402L10L 7C510-75LC 7210L75L
291517PCB 7217L90P 7C402-10LMB 72402L10LB 7C510-75LMB 7210L75LB
20L517XC 72170 7C402-10PC 72402L10P 7C510-75PC 7210L75P
7302—1 ggc 72402L15D 7C516 . 7216
7C402-15DMB 72402L15DB
ANALOG DEVICES | IDT 7C402-15L.C 72402L15L ;gg}ggggg ;2}2&222
7C402-15LMB 72402L15LB 7C516-38LC 7216L35L
ADSP-1009 7209 -1 7C402-15PC 72402L15P 7C516-38PC 7216L35P
ADSP-1009JD 7200L135C 7C403 72403 7C516-42DMB 7216L40DB
ADSP-1009KD 7209L135C 7C403-10DC 72403L10D 7C516-42GMB 7216L40GB
7C403-10DMB 72403L10DB 7C516-42LMB 7216L40LB
7C403-10LC 72403L10L 7C516-450C 7216L45D
NOTE: 7C403-10LMB 72403L.10LB 7C516-45GC 7216L45G
BOLD FACE ITEMS ARE 7C403-10PC 72403L10P 7C516-45LC 7216L45L
FUNCTIONAL REPLACEMENTS .| 7C403-15DC 72403L15D
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DIGITAL SIGNAL PROCESSING CROSS REFERENCE GUIDE

CYPRESS CONT. | IDT MMI CONT. IDT MMI CONT. DT
7C516-45PC 7216L45P 67401BJ 72401125D 67C4023-10N 72404L10P
7C516-55DC 7216L55D 674014 72401L10D 67C4023-10J 72404L10D .
7C516-55DMB 7216L55DB 67401N 72401L10P 67C4023-15N 72404L15P
7C516-55GC 7216L55G C57401AJB 72401L15D8 67C4023-15J 72404L15D
7C516-55GMB 7216L55GB C57401BJB 72401L25DB ;
7C516-55L.C 7216L55L C57401JB 72401L10DB
7C516-55LMB 7216L55LB C57L401DJB 72401L15DB THOMSON-MOSTEK | DT
7C51655PC 7216L55P C67401AJ 72401L15D
7C516-65DC 7216L65D C67401AN 72401L15P MK4501 7201
7C516-65DMB 7216L65DB C67401BJ 724011.25D MK4501-10N 7201S80P
7C51665GC 7216L65G C674014 72401L10D MK4501-12N 72015120P
7C516-65GMB 7216L65GB C67401N 72401L10P MK4501-65N 7201S65P
7C51665LC 7216L65L C67L401DJ 72401L15D MK4501-8N 7201S80P
7C516-65LMB 7216L65L8 C67L401DN 72401L15P MK4503 7203
7C516-65PC 7216L65P 67402 72402 MK4503-10N 7203S80P
7C516-75DC 7216L75D 57402AJB 72402L15DB MK4503-12N 7203S120P
7C516-75DMB 7216L75DB 57402BJ8B - 72402L25DB MK4503-65N 7203S65P
7C516-75GC 7216L75G 57402)8 72402L10DB MK4503-8N 7203880P
7C51675GMB 7216L75GB 67402A) 72402L15D
7C516-75LC 7216L75L 67402AN 72402L15P TRW DT
7C516-75LMB 7216L75LB 674028J 72402125D
7C51675PC 7216L75P 67402J 72402L10D
7C517 7217 67402N 72402L10P mp\}mz ) 7212 o
7C517-450C 7217L45D C57402AJ8 72402L15DB PY012HJ1A 7212L140CB
7C517-45GC 7217L45G C57402BJB 72402L25DB MPY012HJ1C 7212L115C
7C517-45LC 7217L45L C57402J8 724021008 MPY012HJ1G 7212L115C
7C517-45PC 7217L45P C57L402DJB 72402L15DB MPY016. 7216
7C517-55DC 7217L55D C67402A) 72402L15D MPY016HJ1A 7216L185CB
7C517-55DMB 7217L55DB C67402AN 72402L15P MPYO16HI1C 7216L140C
7C517-55GC 7217L55G C674028J 72402L25D MPYO016HJ1C 7216L140C
7C517-55GMB 7217U55GB C67402J 72402L10D MPYO16KJ1A 7216L45CB
7C517-55LC 72171551 C67402N 72402L10P MPY016KJ1A1 7216L45CB
7C517-55LMB 721716518 €67L402DJ 72402L15D MPYO16KJ1C 7216L45C
7C517-55PC 7217L55P C67L402DN 72402L15P MPY016KJ1C1 7216L35C
7C517-65DC 7217L65D 67411 72401 MPY016KJ1G 7216L45C
7C517-65DMB 7217L65DB 5741108 72401L25D8 MPY016KJ1G1 7216L35C
7C517-65GC 7217L65G 67411AJ 72401L35D TMC216H 7216
7C517-65GMB 7217165GB 67411 72401L25D TMG216HC1A 7216L185L8
7C517-65L.C 7217L65L 67412 72402 TMC216HC1C 7216L140L
7C517-65LMB 7217L65L8 57412J8 724022508 TMC216HCI1G 7216L140L
7C517-65PC 7217L65P 67412A 724021.35D TMC216HJ2A 7216L18508
7C517-75DC 7217L75D 67412J 72402125D TMC216HJ3C 721611400
7C517-75DMB 7217L75D8 67413 72413 TuczieHisG 7216L140C
7C517-75GC 7217L75G 57413J8 72413125DB Tbc1e09 7209
7C517-75GMB 7217L75GB 67413A) 72413L35D TDC1009C1A 7209170LB
75C17-75LC 7217L75L 67413J 72413L25D TDC1009C1F 7209L170L8
7C517-75LMB 72177508 67C401 72401 TDC1009J1A 7209L170CB
7C517-75PC 7217L75P 67C401-10N 72401L10P TDC1009J1C 7209L135C
7G0TI 10 72401L10D TDC1009J1F 7209L170CB
67C401-15N 72401L15P TDC1009J1G 7200L135C
MMI IDT TDC1010 7210
67C401-15J 72401L15D
6704013 72403 TDC1010C1A 7210L200LB
67401 72401 704015 10N 25403L10P TDC1010CTF 7210L200LB
57401AJB 72401L15DB 67C4013-10J 72403L10D TDC101011A 7210L200CB
57401BJB 7240112508 OTCADIS1EN P5A03L15P TDC1010J1C 7210L165C
57401JB 72401L10DB 67C4013-15J 72403L15D TDC1010J1F 7210L200CB
67401AJ 72401L15D 670402 72402 TDC1010J1G 7210L165C
67401AN 72401L15P 67C402-10N 72402L10P TDC1043 7243
676405100 75405100 TDC1043C1C 724311001
67C405-15N $2405L15P TDC1043C1G 724311001
NOTE: 870402150 724051150 TDC1043J3C 72431100C
BOLD FACE ITEMS ARE 67C4013 12408 TDC1043J3G 7243L100C
FUNCTIONAL REPLACEMENTS TMC2009 . 7209




DIGITAL SIGNAL PROCESSING CROSS REFERENCE GUIDE

TRW CONT. IDT WEITEK IDT WEITEK CONT. iDT
TMC2009C1A 7209L170LB WTL2010 7210 WTL2017CLCC 7217L35L
TMC2009C1C 7209L135L WTL2010AGCD 7210L65G WTL2017CLMC 7217L45LB
TMC2009C1F 7209L120LB WTL2010AGMD 7210L75GB WTL2017GCD 7217L.90G
TMC2009C1G 7209L135L WTL2010AJC 7210L65C WTL2017GMD 7217L120GB
TMC2009J3A 7209L170CB WTL2010AJC 7210L65C WTL2017JC 7217L.90C
TMC2009J3C 7209L135C WTL2010AM 7210L75CB WTL2017JM 7217L.120CB
TMC2009J3F 7209L120CB WTL2010ALCC 7210L65L WTL2017LCC 7217L90L
TMC2009J3G 7209L135C WTL2010ALMC 7210L75LB WTL2017LMC 7217L120LB
TMC2010 7210 WTL2010BGCD 7210L45G WTL1264 721264
TMC2010C1C 7210L165L WTL2010BGMD 7210L55GB WTL1264GCD 721264L60G
TMC2010C1C 7210L200LB WTL20108JC 7210L45C WTL1265 721265
TMC2010C1F 7210L200LB WTL2010BJM 7210L55CB WTL1265GCD 721265L60G
TMC2010C1G 7210L165L WTL2010BLCC 7210L45L
TMC2010J3A 7210L200CB WTL2010BLMC 7210L55LB
TMC2010J3C 7210L165C WTL2010GCD 7210L100G
TMC2010J3F 7210L200CB WTL2010GMD 7210L120GB
TMC2010J3G 7210165C WTL2010JC 7210L100C
TMC2110 7210 WTL2010JM 7210L120CB
TMC2110C1C 7210L100L WTL2010LCC 7210L100L
TMC2110C1C 7210L120LB WTL2010LMC 7210L120LB
TMC2110C1F 7210L120LB WTL2016 7216
TMC2110C1G 7210L100L WTL2016AGCD 7216L65G
TMC2110J3C 7210L100C WTL2016AGMD 7216L75GB
TMC2110J3C 7210L120CB WTL2016AJC 7216L65C
TMC2110J3F 7210L120CB WTL2016AJM 7216L75CB
TMC2110J3G 7210L100C WTL2016ALCC 2716L65L
TMC1043 7243 WTL2016ALMC 7216L75LB
TDC1043C1C 72431100L WTL2016BGCD 7216L45G
TDC1043C1G 7243L100L WTL2016BGMD 7216L55GB
TDC1043J3C 7243L100C WTL2016BJC 7216L45C
TDC1043J3G 7243L100C WTL2016BJM 7216L55CB
TMC2009 7209 WTL2016BLCC 7216L45L
TMC2009C1A 7209L170LB WTL2016BLMC 7216L55LB
TMC2009C1C 7209L135L WTL2016CGCD 7216L35G
TMC2009C1F 7209L120LB WTL2016CGMD 7216L45GB
TMC2009C1G 7209L135L WTL2016CJC 7216L35C
TMC2009J3A 7209L170CB WTL2016CJM 7216L45CB
TMC2009J3C 7209L135C WTL2016CLCC 7216L35L
TMC200943F 7209L120CB WTL2016CLMC 7216L45LB
TMC2009J3G 7209L135C WTL2016GCD 7216L90G
TMC2010 7210 WTL2016GMD 7216L120GB
TMC2010C1C 7210L165L WTL2016JC 7216L90C
TMC2010C1C 7210L.200LB WTL2016JM 7216L120CB
TMC2010C1F 7210L200LB WTL2016LCC 7216L90L
TMC2010C1G 7210L165L WTL2016LMC 7216L120LB
TMC2010J3A 7210L200CB WTL2017 7217
TMC2010J3C 7210L165C WTL2017AGCD 7217L65G
TMC2010J3F 7210L200CB WTL2017AGMD 7217L75GB
TMC2010J3G 7210L165C WTL2017AJC 7217L65C
TMC2110 7210 WTL2017AJM 7217L75CB
TMC2110C1C 7210L100L WTL2017ALCC 7217L65L
TMC2110C1C 7210L120LB WTL2017ALMC 7217L75L8
TMC2110C1F 7210L120LB WTL2017BGCD 7217L45G
TMC2110C1G 7210L100L WTL2017BGMD 7217L55GB
TMC2110J3C 7210L100C WTL2017BJC 7217L45C
TMC2110J3C 7210L120CB WTL2017BJM 7217L55CB
TMC2110J3F 7210L120CB WTL2017BLCC 7217L45L
TMC2110J3G 7210L100C WTL2017BLMC 7217L55L8
WTL2017CGCD 7217L35G
WTL2017CGMD 7217L45GB
NOTE: WTL2017CJC 7217L35C
BOLD FACE ITEMS ARE WTL2017CJM 7217L45CB
FUNCTIONAL REPLACEMENTS
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DATA CONVERSION

L CROSS REFERENCE GUIDE

Integrated Device Technology. Inc.

EXACT PIN REPLACEMENTS
TRW IDT
TDC1018 IDT75C18
TDC1048 IDT75C48
HONEYWELL IDT
HDAC10180 IDT75C18
SONY DT
CXA1096P IDT78C48

BROOKTREE IDT
BT458 IDT78C458

FUNCTIONAL EQUIVALENTS

PART NO. IDT

AD9700 IDT75C18
AD9768 IDT75C18
BT101 IDT75C18
BT102 IDT75C18
BT106 IDT75C18
BT108 IDT75C18
CA3308 IDT75C48
CX20052 IDT75C48
EDH-10605 IDT75C18
EDH-10805 IDT75C18
HA19209 IDT75C48
HA19210 1DT75C48
MB40548 IDT75C48
MC10318 IDT75C48
MC10319 IDT75C48
MNO0605 IDT75C18
MNO0805 - IDT75C18
MP7683 IDT75C48
MP7684 IDT75C48
PNA7518 IDT75C18
RGB-DAC83 IDT78C18
SDA8005 IDT75C18
SPO768 : IDT75C18
T1595 IDT75C48
TML1080 IDT75C48
TML1840 IDT75C18
VDAC-0605 IDT75C18
VDAC-0805H IDT75C18
VDAC-888E IDT75C18
VDAC-888T IDT75C18




.,
Integrated Device Technology. Inc.
EDI DT
' EDH8M8128C100 8M824L100C

EDH8M8128C120 8M824L100C
EDH8M8128C150 8M824L100C
EDH8M8128C100CB* 8M824S100CB
EDH8M8128C120CB* 8M8248100CB
EDH8M8128C150CB* 8M8248100CB
EDH81H256C-55 8M156S55CS
EDH81H256C-70 8M156S70CS
EDH816H64C-55* 7M624S55CB
EDH816H64C-70* 7M624S65CB
EDH84H64C-55 8MP456S55S
EDH84H64C-70 8MP456S70S
EDH8808HC-55* 8M864L55CB
EDH8808HC-70* 8M864L75CB
EDH8808A-10* 7M864L85CB
EDHB8B08A-12* 7M864L120CB
EDH8808A-15* 7M864L.150CB
EDH8808C-10* 8M864L85CB
EDH8808C-12* 8M864L120CB
EDH8808C-15* 8M864L150CB
EDH8808CL-20*. 8M864L150CB
EDH8808CL-25* 8M864L150CB
EDHB8808AL~20* 7M864L150CB
EDHB8808AL-25* 7M864L150CB
EDH8832C-12 8M856L85C
EDH8832C-15 8M856L85C
EDH8832C-20 8M856L85C '
EDH8832C-12* 8M856L100CB
EDH8832C-15* 8M856L.100CB
EDH8832C-20* 8M856L100CB
EDH8832HC-70* 7M856S65CB
EDH8832HC-85* 7M856S75CB
DENSE PAC IDT
DPS1024-XXX 7M624
DPS1026-XXX 7M624
DPS1027-XXX 7M624
DPS16X5-XXX 8MP564
DPS257-XXX 7M656
DPS32H8-XXX 7M8B56
DPS40256-XXX 8M856
DPS41257-XXX 8M856
DPS41288-XXX 8M824
DPS6432-XXX 7M4017
DPS8645-XXX 8MP456
DPSB088-XXX 7M864
OTHER VENDORS IDT
MOSEL  MS88128 8M824
ZYREL ~ Z108 8M824
NEC MC-120 8M824
HITACH!  HM66204 8M824

*MILITARY RAMS

NOTE:

BOLD FACE ITEMS ARE

FUNCTIONAL REPLACEMENTS
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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 bi-
polar technologies as the workhorse of the 80's and beyond. That
technology is high-speed CMOS. Integrated Device Technology, a
company totally predicated on and dedicated to implementing
high-performance CMOS products, is on the leading edge of this
dramatic change.

Beginning with the introduction of the industry’s fastest CMOS
2K x 8 static RAM, IDT has grown into a company with multiple divi-
sions 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 ™ technol-
ogy, a twin-well dry-etched, stepper-aligned process utilizing pro-
gressively smaller dimensions.

From inception, our product strategy has been to apply the
advantages of our extremely fast CEMOS technology to produce
the integrated circuit elements required to implement high-
performance digital systems. IDT's goal is to provide the circuits
necessary to create systems which are far superior to previous gen-
erations in performance, reliability, cost, weight, and size. Many of
our 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-art
technology and advanced products to providing the highest level

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

IDT’s product families are available in both commercial and mili-
tary grades. As a bonus, 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 static RAMs, logic, DSP,
MICROSLICE ™ bit-slice microprocessor products, data conver-
sion devices, Electrically Erasable PROMs, and modular subsys-
tem assemblies complement each other to provide high-speed
CMOS solutions to a wide range of applications and systems.

Dedicated to maintaining its leadership position as a state-of-
the-art IC manufactuer, IDT will continue to focus on maintaining its
technology edge as well as developing a broader range of innova-
tive products. New products and speed enhancements are
continuously being added to each of the existing product families
and additional product lines will be introduced. Contact your IDT
field representative or factory marketing at 1-800-IDT-CMOS to de-
termine the latest product offerings. If you're building state-of-the-
ant equipment, IDT may be able to solve some of your design
problems.
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IDT7MP456 256K(64K x 4-BIT)
CMOS STATIC RAM PLASTIC SIP MODULE

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1%

tR(:

ADDRESS )(

taa ton —»|
= \\'X [/
tacs touz®@
to 2 tonz®
DATA <X>( )00_

TIMING WAVEFORM OF READ CYCLE NO. 2 "9

‘nc

ADDRESS )(

4

NS

<—'ou—7

DATAqyr PREVIOUS DATA VALID

DATA VALID )(

TIMING WAVEFORM OF READ CYCLE NO. 3™¥

tA(}S

cLz

DATAqr

NOTES:

1. WE is High for Read Cycle.
2. Device is continuously selected, CS = Vi .
3. Address valid prior to or coincident with CS transition low.

-tz @

4. Transition is measured +200mV from steady state. This parameter is sampled and not 100% tested.
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DATA STORED
IN
VRAM (¢} 1 14 15 0 1 14 15 0 1 14 15
PO | P1 ... |P14 | P15 |P16 | P17 .. |P30 |P31 P1008 | P1009 | .. | P1022 | P1023
S0 | St S14 {815 | SO S1 S14 | S15 S0 S1 S14 S15
Display word 0 Display word 1 Display word 63
1024 pixels/line

Jeyng M1 X i} € Jo eueld euQ uj eBeiols eleq ' oinbi4

Mo

PARALLEL LOAD IDT74FCT299 ON THESE EDGES,
SERIALLY SHIFT ON 15 INTERMEDIATE EDGES

1024 Scan lines

01901 3181LYdNOD-1LL ‘SOND ‘LSY4~104
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FCT—FAST, CMOS, TTL-COMPATIBLE LOGIC

TECHNICAL NOTE TN-05

VRAMT |,

PLANE 3
PLANE2 2,
e prd
PLANE 1 <
PLANE O SHIFT REGISTER OF VRAMO  |——»
VRAM15 |——»

|

FCT299As 70MHz CLK

S0
S1
S2
S3

s4

s7 1

s9
S10
S11
Ss12
S13

S14

S15 L1

4-BIT D/A

l

TO CRT

Figure 2. The Serlalizing Register IDT74FCT299A Interface to the VRAM
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FCT—FAST, CMOS, TTL-COMPATIBLE LOGIC TECHNICAL NOTE TN-05

Section 6
Typical FCT Applications

The following are simple examples of using IDT's FCT devices various other example applications of registers, latches, buffers,
in typical applications. They are intended to stimulate thinking of decoders, transceivers, comparators and counters.
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CLEAR

OUTPUT ENABLE

WORD 1 WORD 2 WORD 3

WORD 4

Yo Y, Y, Ya Y, Vg Ve Y, Yo ¥, Y, Ya Y, Y5 Yo Vs Yo Y, Y, Y3 Y, Y, Y Yy Yo ¥y Y, Yy Y, Y Y Y,
IDT74FCT8258 IDT74FCT377A IDT74FCTS77A IDT74FCT377A
Dy D, D, D, D, Dy Dy D; DyD,D, D, D, DyD4D, " D, D,D,D, D, D;D, D, " Dy D, D, D, D, DD, D, " []
- Y]
Y QOO cLOCK
DATA BUS Yo Y, Y, Y,
INPUT
IDT74FCT139A
A B G
- ENABLE
[8)
wl] A B
-l
w
w

Figure 1. Selective Register Loading of Data on Synchronous Clock
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ve-vi

INPUT/QUTPUT DATA

Do Dy D,

D, D, D;s

Dg Dy

Dy Dy

D10 Dl‘l

D12 DIS

Dy Dys

Figure 3. High-Speed Carry Lookahead Counter (IDT74FCT161A or
IDT74FCT163A) — (Can count modulo N, N1-to-N2 or N1-to-N maximum)

SHIFT
RIGHT DY, DY, DY, DY, DY, DY, DY, DY, DY, DY, DY, DY, DY, DY, DY, DY
Do S S SHIFT
—C] CLEAR IDT74FCT299 CLK ] CLEAR IDT74ECT299 CLK :.I‘IEF':lrJT
S Gy Pp— S Gy
—1S G :':L —1 S G,
SERIAL G Or L G o 1
OUTPUT | = | l =
LEFT SERIAL
QUTPUT
CLEAR RIGHT
CLOCK
OUTPUT CONTROL
MODE(
CONTROL
Figure 2. 16-Bit Cascaded Parallel Load/Unload Shift Right/Left Register Using
IDT74FCT299s or IDT74FCT299As
o 4 12 I3 la 15 lg Iz lg lg lyo Iy lz 113 hia hs
N\
LOAD
A
LDA B C D LDA B C D LDA B C D LDA B C D B
Both CO— CO CO—"'1 CcO
High=Count  ——] ENP —ene [ — ENP ENP '
ENT — ENT ENT ENT ENT I
Low =Disable cP cp cp cp o
—C| CLR —C] CLR CLR —C] CLR A
Qs O O Qp Qa4 0p Q¢ Qp 0. Gp Q¢ Qp 0a Cs Qg Op L
S
T
A
G
E
CLOCK s
" CLEAR )
Yo Y9 Y2 Y3 Yo Y5 Yo Y7 Yo Yo Yo Yy Yiz Y3 Yiu Y15

9019017 3181LVdWNOD-1LL ‘'SOND ‘LSV4—~104

§0-NL 310N TYOINHOIL




FCT—FAST, CMOS, TTL-COMPATIBLE LOGIC TECHNICAL NOTE TN-05

- DATA INPUT
g? g hod y o— 1? ' ™
o 6 1 _ ~
5 S c - Ye O 13 BIT-1 BIT-2
w Y4 0— 12
i |_——O GoA © 4
w L —des & ao— 1 " 1G G
@ = ~ Y5 0— 10 w (A 1A 1/2 of 2A 1/2 of
= = o IDT74FCT139 IDT74FCT139
o 1P— 9 o) alB 1B 2B
S3 Gl = vy b 8 o a
o '5 < 1Y0 1Y1 1Y2 1Y3 2Y0 2Y1 2Y2 2Y3
0 O ﬁ) [O2N ¢ T O
<
[
<
[a)
g WORD 1
Ao R—7| 8
B Yo O— s
o 16 w WORD 2
(o] : Y5 00— 5 o
Qeaa © YaPP— 4
pATA————0lG2B § Y3 Po— 3 WORD 3
~ 20—
H—]a 2 U g 1
Yo 0 j WORD 4
Figure 4. 1-of-16 Demultiplexer Figure 5. Data Routing Using One IDT74FCT139
as a Demultiplexer for Two Bits
CLOCK 1 Ag-A,
OE, ————7
OE CP [
Y, D,
N IDT74FCT
Y1 : D1 139 Decoder
2 B2 T2 5 X5 T2
Y3 8 03 8| 4181 48] 418
4 <t 4 8
Y5 ~ 05 A y
—% & Ds ]
17 — o IDT7130/40s DATA OE W
cLock2
o . L
2 1 ADDR — ADDR
OE CP Az-Ag Ax-Ass
: DATA
A Yo Do By 11|09 s
| ™ Y, ¥ D B
| 5o ! 76|54
: A Y » B B
A Y3 o D3 By Ao al2]1]o0
| Ay Yo S Da B4
Ag 15 D % r's {8 48 ?8
Ag s o Ds By
7 Y7 = D7 &
Figure 6, Two IDT74FCT374s Can Be Used as a Figure 7. Interfacing 32/8-Bit Processors
Bldirectional Bus Driver/Register
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FCT—FAST, CMOS, TTL-COMPATIBLE LOGIC

TECHNICAL NOTE TN-05

ADDR%SS 19-17
3

I IDT74FCT138
cs cs cs
I For3 cs e s o o s o s s s e o » 5
bt ® IDT7198 IDT7198 IDT7198
] [}
o - o o
i 7
o 2 —
@ N - Ccs Cs cs
g - — cs cs cs
ofp
3 - IDT7198 IDT7198 IDT7198
o . .
[} cs [o1]
b} [or] e o o o o o e o s o s oS
IDT7198 IDT7198 IDT7198
Figure 8. Memory Array Using Two CS
ADDR 55 17— ADDR ,;_y; —3 IDT74FCT521
[¢]
| I
ID174FCT13_8l TS5,
ADDR 1g_14 ——>>1 cs ADDR 51— A [o] TS,
IDT7188 IDT7198
ADDR 439 31 A b ADDR 130 ~ B~ A b
+ Com’l. Mil. +
Com'l.  _ Mi. IDT74FCT521 A-O 11ns -
IDT74FCT521 A-0O 11ns 12.5ns IDT74FCT138 E-O - 14.0ns
IDT74FCT138 E-O 9ns 14.0ns IDT7188 CS-Data 35ns 45.0ns
IDT7188 CS -Data 35ns 45.0ns
45ns 59ns
55ns 71.5ns
Speed Savings 9ns 12.5ns
Figure 9. Standard Memory Design Using One CS Figure 10. Higher-Speed Memory Design Using Two CS
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FCT—FAST, CMOS, TTL-COMPATIBLE LOGIC TECHNICAL NOTE TN-05

Appendix A
Package Thermal Resistance
(in °C/Watt)
0JC 0JA
Package Junction-to-Case Junction-to-Amblent

Ceramic DIP

16-pin (0.3) 35 90

20-pin (0.3) 28 75

24-pin (0.3) 26 65
Sidebraze DIP

16-pin (0.3) 30 70

20-pin (0.3) 28 60

24-pin (0.3) 27 55

48-pin (0.4 x 70 mil) 21 38

48-pin (0.6 x 100 mil) 20 36
Plastic DIP

16-pin (0.3) 45 74

20-pin (0.3) 40 70

24-pin (0.3) 35 65
LcC

16-pin 45 -

20-pin 40 926

24-pin 35 90

28-pin 33 85

32-pin 31 83

48-pin 30 80

52-pin 30 80
PLCC/SOIC

16-pin 40 90

20-pin 37 85

24-pin 34 80

28-pin 31 72

32-pin 30 68

48-pin 30 60

52-pin 30 58

CEMOS is a trademark of Integrated Device Technology, Inc.
PAL is a trademark of Monolithic Memories Inc.
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by Suneel Rajpal and Frank Schapfel

FIFOs are First-In/First-Out buffers that act as elastic buffers be-
tween two synchronous or asynchronous systems. The IDT7201
(512x 9), IDT7202 (1K x 9), IDT7203 (2K x 9) and IDT7204 (4K x 9)
are high-speed FIFOs that can operate at frequencies greater than
20MHz. Here are a few tips on designing with these FIFOs.

A generic block diagram of the FIFOs is shown in Figure 1. After
power up, the FIFO must be reset. The reset operation requires that
the read and write lines be high for atime tRpw or twpw (the read or
write pulse width minimums) before the rising edge of RS, and to
be high for atime tRSR after the rising edge of RS. These operating
conditions are shown in Figure 2. It is important to observe the
stipulated requirements on Rand W during reset because they in-
crement the read and write pointers and both edges of the read and
write also affect the empty and full counters. The Full and Empty
Flag counters have to be appropriately set after a reset operation.

The read and write pointers are high-speed counters that are in-
cremented on every rising edge of read and write lines. These lines
must be noise-free as in other high-speed counters like F161s and
AS161s. This poses a common interface issue that users often en-
counter. False clocks canbe caused by transmission line effects or
crosstalk. Some of the symptoms of false clocking are flags as-
serted when they should not be, missing data or scrambled data
order.

The Read or Write signals may be generated by a part that is
physically placed far away from the FIFO on a PC board. This im-
plies a propagation delay to and from the driver to the receiver that
is greater than the rise and fall time of the driver. This causes reflec-
tions on the line. Also the driver that has a low impedance on the
high-to-low transition causes an impedance mismatch. The mis-
match is apparent with an F-type device or a Schottky-TTL device
as their high-to-low impedance is fairly small (typically under
15 Ohms for F-type or FCT and under 10 Ohms for Schottky-TTL).

FASTisa of Falrchlld Co.

This translates to a signal that eventually settles near zero volts but,
inthe interim, has a “damping” effect; it may go through a -2.0 volt
to + 1.5 volt to -1.0 volt to +.7 volt to zero volts. This is shown in
Figure 3. The FIFO devices can handle a negative voltage level of
1.5V for less than 10ns. If a positive 1.1 voltage level persists for a
pulse width greater than 5ns, the corresponding read or write point-
er may increment. Data is either written or read twice, or garbage is
written to or read from one or more locations. This can cause the
FIFO to be “out of sync” where the read or write (or both pointers)
are at wrong locations. This problem is solved by keeping the parts
creating the R and W signa! as close to the FIFO as possible. If
FAST™ or Schottky devices are used, and if ringing occurs, add a
series resistor of 20 to 50 Ohms so the impedance of the driver in
the high-to-low transition, plus the series resistor, approximately
equal the line impedance.

Read (R) and Write (W) should be high if read and write opera-
tions are not occurring. Crosstalk causes noise on the read and
write lines that may be 1.1 volts or greater for more than 5ns. How-
ever, if read and write are high and noise appears on the line, the
FIFO is more noise immune {as VOH is higher on the driver whena
CMOS device in being driven and the VCC noise margin is greater
than the ground noise margin). During a long clock low time of
150ns, for a clock cycle of 200ns, a spurious read or write can oc-
curduetonoise. If the system can handle it, a better recommended
timing is a clock low time of 50ns and a clock high time of 150ns,
giving better noise immunity.

Unused data inputs should be tied to ground or VCC. In the
standalone mode or width expansion mode, XI must be grounded
and FL/RT should be tied HIGH, given the retransmit feature is un-
used. Good board design techniques must be practiced and a
ground plane or power distribution element are highly recom-
mended. Decoupling capacitors of 0. 1uf disk capacitors should be
used to decouple Vce and ground.

© 1987 Integrated Device Technology, Inc.
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DESIGNING WITH FIFOs

TECHNICAL NOTE TN-06

DATA IN 9 BITS
WRITE
w j POINTER
512x9 EXPANSION [* X
EF «— FLAG 1Kx 9 LOGIC —» YO/AF
FF -— LOGIC 2Kx 9
I RAM Array
RESET [« RS
READ CONTROL le—— FC/RT
POINTER
R —| READ DATA OUT 9 BITS
LOGIC ATA

Figure 1. FIFO Block Diagram

”s_\ /|

7

trrws —
twew

o ///////[:

Figure 2. Reset Requirements

RW

VOLTAGE = 1.1 VOLTS

PULSE DURATION OF
GREATER THAN 5ns

Increments on the Read and Write polinters

|___l Umuf'— B TIME

Figure 3. Reflections and Undershoot on the Read and Write lines that cause false

14-252



FAST RAMs GIVE
LOWEST POWER

Integrated Device Technology. Inc.

TECHNICAL
NOTE
TN-07

by John R. Mick

INTRODUCTION

Many types of equipment such as airborne ﬂlght equmem and
ground-based, battery operated equipment require the lowest pos-
sible power for their operation. Often, design engineers choosethe
slowest possible memories thinking that they are minimizing the

power dissipation. In many applications, this does not necessarily . .

represent the lowest power system.

UNDERSTANDING THE TRADEOFF

Most CMOS static RAMs have several different power supply
specifications depending on their mode of operation. Forexample,
the operating power supply current (ICC) can be quite high. Many
CMOS static RAMs have one or two different standby currents
specified. The first of these is the TTL level standby current usually
designated as ISB. The second of these is the full CMOS standby
power level usually designated as IsB1. These two standby cur-
rents are usually considerably lower than the operating power sup-
ply current.

DESIGN EXAMPLE

Let us suppose that we have a microprocessor systemthat hasa
required bus cycle of 200ns. For the purpose of this design exam-
ple, let us assume that if we select a slow static RAM (such as
120ns), we can design the system so that the chip select is low for
120ns and high for 80ns. This gives a total microprocessor bus cy-
cle time of 200ns. The result of such a system is that, while the chip
select is low, the operating power supply current is drawn. For the

e

purpose of this example, let us assume that 90 milliamps is re-
quired. Similarly, while the chip select is high, the full. CMOS
standby power supply current is drawn and, in this example, let us
assume it is 0.9 milliamps. The net result is that the average power
dissipation to operate the RAM in this speed range is 275 milliwatts.
This is shown in Figure 1.

A second design possibility exists in which we could select a
very fast static RAM (such as 35ns). Let us assume the IDT7198L35
for the purpose of this example. In this design, a 200ns bus cycleis
again required for the design, but now we will operate the RAM as
fast as possible. This will result in the chip select being low for a
total of 35ns and high for a total of 165ns. The net result is that, for
the IDT7198L35, while the chip select is low, we draw an active
power of 110 milliamps. While the chip select is high, we draw a
CMOS standby power of 0.9 milliamps. This results in a total aver-
age power for the system of 100 milliwatts.

SUMMARY

As can be seen from the above example, and referring to Fig-
ure 1, utilizing the fastest static RAMs can result in the lowest over-
all operating power for this system. This takes advantage of the
much higher speed of the RAM and the resulting low duty cycle for
which we draw the high amount of power. Thus, we can see that
one should not just choose a slow RAM for a low-power system, but
rather ‘the designer should consider the fastest possible static
RAMs and utilize the low operating duty cycle when implementing
the system.

FAST RAMs = LOWEST POWER
200ns
SILOW RAM
s 90mA 0.9mA ’
120ns 80ns
AVERAGE POWER = 275 MILLIWATTS
_FAST RAM

Ts . 110mA 0.9mA

- 35ns 165ns

AVERAGE POWER = 100 MILLIWATTS

A Figure 1. Active Chip Select Time for 200ns Cycle

© 1987 Integrated Device Technology, Inc.

* Printed In the U.S.A. 187
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OPERATING FIFOs ON
FULL AND EMPTY
BOUNDARY CONDITIONS

Integrated Device Technology. Inc.

"TECHNICAL
NOTE
TN-08

by Suneel Rajpal and Frank Schapfel

The IDT7201, IDT7202, IDT7203 and IDT7204 (512x 9, 1K x 9,
2K x 9 and 4K x 9) FIFOs have only four control lines: Read, Write,
Reset, Retransmit. The focus of this tech note is the relation of the
Read and Write lines to the FIFO's empty and full conditions.

These high-speed FIFOs can perform asynchronous and simul-
taneous read and write operations. Read and Write assert and
deassert the Empty Flag and Full Flag. Therefore, special condi-
tions exist when a full FIFO continues to be written to and a read
operation takes place. Also, special timings occur when an empty
FIFO continues to be read to and a write operation takes place.
These operations are called the FIFO boundary conditions.

Read and Write increment the read and write pointers on their
respective rising clock edges. The read and write pointers affect
the Empty Flag and Full Flag counters. The Empty Flag timings are
shown in Figure 1. When the FIFO has only one word in it, the fall-
ing edge of the Read causes the Empty Flag (EF) to be asserted.
After the clock cycle is completed (Read goes high again), EF will
remain asserted and the intemal read counter is not affected by
subsequent read cycles. EF is deasserted by the next rising edge
of Write, after which another read pulse can be applied to do aread
operation. In asynchronous systems, read and write operations
take place at any time; EF issetbyone sngnal and deasserted by
another asynchronous signal.

When Read Is being clocked on an empty FIFO, the outputs will
be in. high-impedance. If a write operation is performed during
asynchronous read cycles, a possible violation of the read pulse
width minimum can occur, as shown in Figure 2. EF is deasserted,
but there is an insufficient read pulse minimum width. To prevent
the minimum read pulse width violation, initiate a read operation
only after EF is high, or guarantee a long enough read pulse widith
minimum time. A violation of the timing causes anintemal glitchon
the FIFO Read which can cause the read pointer to be “out of
sync.” Then the data inside the FIFO may be scrambled or may be

garbage. The Empty Flag and Full Flag counters may also be up-
set by the internal glitch, which upsets FIFO memory usage. The
only way to recover from this violation is to do a master reset.

A similar situation arises at the full FIFO boundary condition.
When the FIFO is one word from being full, the falling edge of Write
causes the Full Flag (FF) to be asserted. After the write cycle is
completed (Write goes high again), FF will remain asserted and
the interal write counter is not affected by subsequent write cy-
cles. The FF flag is deasserted by the next rising edge of the Read,
as shown in Figure 3, after which another write pulse can be ap-

" plied to do a write operation.

Whenthe FIFO is full and Write is being clocked, data senttothe
FIFO will be ignored and the write pointer will not increment. Here,
asinthe earlier case, if these write cycles are asynchronous during
aread operation, a possible violation of the write pulse widith mini-
mum can occur, as shownin Figure 4. Here, FF isdeasserted buta
sufficient write pulse minimum width is not met. To prevent the
problem, initiate a write operation only after FF is high, or guaran-'
tee a long enough write pulse width minimum time. A violation of
the timing causes an internal glitch on the FIFO write line. This can
cause the write pointers to be “out of sync™ where the data inside
the FIFO may be scrambled or may be garbage. The Empty Flag
and Full Flag counters may also be upset by the internal glitch.
Again, the only way to recover from this condition is to do a master
reset.

In summary, these FIFOs are designed to transfer only valid
data from input to output. To ensure that valid data is written into
and read from, empty and full FIFOs handshake through the flag
mechanism. When there is no output data available, the reading
side must wait until the end of a write. In a full FIFO, the writing side
must wait for the reading side to create an “empty” location. Incom-
plete read and write cycles can not only invalidate data, but can
cause the pointers to be out of synchronization, requiring a master
reset to renew data transfer.

This read pulse is ignored by the FIFO
\—/—Q

tREF ' \

Figure 1. Empty Flag from Last Read to First Write
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This read pulse is ignored by the FIFO

— \
e
hw

EMPTY FLAG _—_—\
INTERNAL READ (1) \ /——

Flgure 2. Violation of tzpw During Boundary Conditions

Note:

1. Pulse within the FIFO used to clock the read pointer and the Empty and Full Flag counters.
2. Ifty < trew(minimum read pulse width low), then the read pointer, Empty Flag and Full Flag counters may be out of sync. See Figure 150f IDT7201/2SA

data sheet.

External
to FIFO FIFO

R ——— R (Internal)
EF -——] EF (Intemal)

This write pulse is ignored by the FIFO

e

FULLFLAG )l haid
Ywrr

Figure 3. Full Flag from Last Write to First Read
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This write pulse is ignored by FIFO

—

TN /]
INTERNAL WRITE \kl_j /——

Figure 4. Violation of typwDuring Boundary Conditions

W — W (Internal)
FF =] FF (internal)
External FIFO
to FIFO

Note:

1. Pulse within the FIFO used to clock the write pointer and the Empty and Full Flag counters.

2. Ifty < twpw(minimumwrite pulse width low), then the write pointer, Empty Flag and Full Flag counters may be out of sync. See Figure 16 of IDT7201/2SA
data sheet.
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CASCADING FIFOs or

FIFO MODULES

TECHNICAL
NOTE
TN-09

by Suneel Rajpal and Frank Schapfel

The IDT7201, IDT7202, IDT7203 and IDT7204 are high-speed
512x9, 1K x 9, 2K x 9 and 4K x 9 FIFOs, respectively, that can be
cascaded to form even deeper FIFOs. This tech note explains how
these FIFOs are cascaded. The principles mentioned here also ap-
ply to the IDT7M203, IDT7M204, IDT7M205 and IDT7M206 high-
speed 2K x 9, 4K x 9, 8K x 9 and 16K x 9 cascadable FIFO modules,
respectively. ,

A cascaded FIFO configuration of 512 x 9 FIFOs is shown in Fig-
ure 1. The FL pin (First Load) of the first FIFO to be loaded after a
reset is tied to ground. The other FIFOs have their FL pin tied to
VCC. After a reset operation, the first 512 writes occur in the first
FIFO. During these write operations, the XO (Expansion Out) and
Xt {Expansion In) lines are high. On the 512th write, a pulse is cre-

ated onthe XO line following the W line. The pulse informs the sec- -

ond FIFO that it is going to receive the next word. It also informs the
first FIFO that its write pointer will no longer increment due to an
internal evaluation of the XO line. The XO line of the first FIFO is
connected to the XI line of the second FIFO. The XO of the second
FIFO is connected to the X1 of the third, and so on. The XO of the
last FIFO is connected to the XI of the first FIFO. A typical XO op-
eration of 2048 writes after a reset is shown in Figure 2.

The same procedure holds true for read operations. During the
512th read operation after a reset, another pulse will be created on
the XO line following the Read line. This pulse will inform the sec-
ond FIFO that it will be read from on the next cycle (provided itisn't
empty). Also the first FIFO’s read pointer will not increment until it
receives a second pulse on its XI line.

__Figure 3shows the XOand Xl | relationship to read and write. The
XO pulses are transferred to the XI of the next level of FIFO. The first
pulse transfers write pointer control and the second transfers read
pointer control. There is an important advantage to this method ex-
pansion. A word written to the FIFO after a master reset is immedi-
ately available at the FIFO output. A read cycle can be initiated as
soon as EF is unasserted. This is called zero fall-through time. Ear-
lier shift register-based FIFOs have a fall-through time in the usec
range.

To take full advantage of this unique expansion feature, some
design precautions must be observed. Since a pulse on XI acti-
vates read or write operations of the FIFO, they must be relatively
free from cross-talk noise. A long trace from the XO of the last FIFO
tothe X1 of the first FIFO is a potential source of cross-talk noise. To

prevent noise spikes from altering the XI input on this and other XO
to X1 interconnects, a small capacitor in the 22pF to 47pF range
should be inserted between the XI inputs and ground.

Another important point is how to handle flags in the expansion
mode. To create the composite Full Flag, tie the four individual
FIFO Full Flags to an OR gate. The composite Empty Flag is cre-
ated similarly. This additional logic is shown in Figure 1.

To create intermediate flags using the individual Full and Empty
flags is more tricky, but can be done. For example, an attempt to
create a composite Half-Full Flag is described here. Let us define
Flagf1as when any two FIFOs are full and at least one other FIFQ is
not empty. Boolean Equation for f1:

f1 = FF1.FF2(EF3+EF4) +
FF2FF3(EF1+EF3) +
FF3.FF4(EF1+EF2) +
FF4.FF1(EF2+ EF9)

FFi = Full Flag of FIFOI

EFi

Empty Flag of FIFOi

In one extreme case, 1 is asserted when there is 1.5K-1 words
in the FIFO array. The first two FIFOs are full, with 512 words in
each, and the third FIFO has 511 words. Another extreme case is
when two FIFOs are full and the third FIFO has only one word.
Therefore, Flagf1 is only arange of words where the half-full condi-
tion exists, from 1K+ 1 to 1.5K-1 words in the array. It may not be
used as a half-full indicator, because the FIFO array may be almost
3/4 full before Flag f1 is asserted.

As shown in Figure 4, an empty FIFO array has a word writtento
it and then read from it. Then, 1.5K-1 words are written to the FIFO
array. The write pointer is on the last word of the third FIFQ. Only at
thistime is Flag 1 asserted, while the FIFO array has 1.5K-1words
in it. Intermediate flags like f1, generated from Boolean Equations,
can only provide arange of values whenf1 is to be asserted. A pre-
cise position for f1 cannot be determined. If Boolean Equations are
used to generate intermediate flags, consider all the different loca-
tions of the read and write pointers which may assert or deassertat
a particular condition.

© 1987 Integrated Device Technology, Inc.
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— ]

COMPOSITE FF . X0 COMPOSITE EF
e I — —
———3»1 D0-8 Q0-8 }—3m - |
#4 1 FL|-Vec
. e e
X0
FF  EF
31 D0-8 Q0-8 |3

DATAIN %1 FLJ~Veo DATA OUT

o I —— >
X0

FF EF
> D0-8 Q0-8 |—]

—
X5

FF EF
—3{ D0-8 Q0-8 |—»

# i FL}-GND
L D

Figure 1. Four Cascaded 512 x 9 FIFOs

NOTE: '
Read, Write and Resst controis go to all four FIFOs.

512th WRITE 1024th WRITE 1536th WRITE 2048th WRITE

S Nt N2 G N 2 G A

1
X5 (FIFO 1) \ / &
)
X0 (FIFO 2) \___/ &
)
X5 (FIFO 3) \ / &

X5 (FIFO 4) \ / {

Figure 2. The XO/Xi Timing Pulse for 2048 Writes and Zero Reads

NOTE:
Read line Is assumed to be HIGH in this example.
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512th WRITE 1024th WRITE

512th READ

1024th READ

—\_ﬁ*—\_/' '?f"x_/——_

o )
X0 (FIFO 1) \ 1 /E( \_2 / E(

)) .
X3 (FIFO 2) 3 \_/_‘e‘ \ /

Flgure 3. The XO and Xi Pulse Tlmlngs

WRITE POINTER

READ POINTER

NOTES:
1. Pulse 1 is created by the 512th write pulse; itis a delayed write pulse
2. Pulse 2 is created by the 512th read pulse.
3. Pulse 3 from FIFO 2 is created by the 1024th write pulse.-
4. Pulse 4 is created by the 1024th read pulse.
5. XO (FIFO 3) and X0 (FIFO 4) are not shown, but they follow the same pattern.
6. X0 (FIFO 4) will be created by the 2048th write pulse and later by the 2048th read pulse, thereby transferring pointer control back to FIFO 1.
#4 ’ #4
2
#3 a #3
WRITE POINTER 1
—
#2 #2
#1 ' ' ' #1
READ POINTER

Figure 4. The Behavior of the {1 Flag for Different Cases

Case 1: Inthe cascaded FIFO arrangement, the write pointer has just writ- Case 2: The FIFO array is half-full at arrow at Note 1, but f1 WI|| notbe as-
ten to FIFO #3 and the flag defined by the f1 equation would be asserted at serted until the last write into FIFO #3 or until the FIFO array is almost 3/4 full

the half-full point. ) or at arrow 2.
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DUAL-PORT RAM
ADDRESS ARBITRATION
METASTABILITY TESTING

TECHNICAL
NOTE
TN-10

by David C. Wyland

SUMMARY

IDT has developed special testing methods for dual-port RAM
address arbitration logic to ensure that their busy timing specifica-
tions are conservative and completely specified, even under the
low probability conditions of metastability. This technical note dis-
cusses these special testing methods.

INTRODUCTION

Dual-port RAMs such as the IDT7130, IDT7132 and IDT7133
contain address arbitration logic which provides a busy signal to
one of the two ports when both ports are accessing the same ad-
dress at the same time. In many systems, the timing of these ad-
dress signals is asynchronous. This allows a situation where both
addresses arrive at the arbitration logic at exactly the same time
and the logic must decide which side will receive the busy signal.
When the signals arrive at the internal logic at exactly the same
time, the settling time of the busy signal is longer than normal due
to an effectknown as metastability. Metastability time is included in
the specifications of IDT dual-port RAM arbitration logic.

The additional settling time due to metastability is difficult to
measure because the signals must arrive at exactly the same time
for the metastability effect to be measurable. Because small
amounts of on-chip and system noise will change the timing, me-
tastability measurements are, by nature, statistical. As a result, the
extra time for metastability cannot be directly tested. However, it
can be estimated from parameters that can be tested.

ARBITRATION PARAMETERS DEFINITION

There are two major specifications for the dual-port arbitration
circuit: the BUSY access time (tgaa) and the arbitration priority set

uptime (taps). The BUSY access time specification is the mostim-
portant. It defines the maximum time delay from the point that the
address settles on one side to the time that the BUSY output will be
stable on that side. This is shown below for both the case where
BUSY is inactive (winning case) or active (losing case).

Several points should be noted about this specification:

® tpaa is a maximum; it holds under all conditions, including

metastability.

e BUSY can glitch high and low during tgaa, similar to a RAM

access time.

o If BUSY is high following tgaa , it will not change until the ad-

dress is changed.

o If BUSY is low following tgaa, it will not change until the other

side changes its address and releases the arbitration.

The arbitration logic determines when both sides are address-
ingthe same location and it sends a BUSY signal to the side whose
address settled last. This logic requires some time to work which
leads to some ambigulty for simultaneous signals. For example, if
the second address arrives too soon after the first, the logic will not
be able to determine which was last and will arbitrarily pick one
side or the other. The minimum time required between the two ad-
dresses to guarantee that the late one gets the BUSY signal is the
arbitration priority set-up time, taps . If the late address arrives after
taps, the late side will always get the BUSY signal; if it arrives ear-
lier than taps, BUSY may be assigned to the early side. This is
shown below for the case where the right side address arrives after
the left side address (BUSY is active low). The delay between the
addresses is called tpgLTa in this case.

ADDRESS

X

BUSY
WINNING CASE

BUSY
LOSING CASE

teaa

Other side changes its address and releases
BUSY

LEFT ADDRESS

toeta > taps

RIGHT ADDRESS

LEFT BUSY

RIGHT BUSY
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METASTABILITY

The BUSY access time (tgaa) varies with the delay between ad-
dresses {tpeLTA) in the figure on page 1. As tpgLTA approaches

t
40
20
10

15 -10 5 0.

zero, the BUSY access time increases. This is shown in the sketch
below. (Note: The curve shape is a rough estimate, although the
values at the peak and at large tpg|TA are accurate.)

10 15 20 25

tpertat Arrival Time of Right Address Relative to Left Address

The peak value corresponds to both address-compares arriving
at the arbitration logic at the same time. In this condition, the arbi-
tration latch is evenly balanced and must regenerate to one side or
the other. This evenly balanced state is called the metastable state.
If one address-compare arrives much earlier than the other, one
side of the latch will be held off and the metastable state does not
occur. It takes longer for the latch to settle to its final state from the
metastable state than if the metastable state does not occur. This is
shown on the graph. The metastable state does not occur at a
tpeLTA of 50ns or more and the corresponding BUSY access time
is 24ns. The peak value of 40ns corresponds to the settling time
from the full metastable state.

Metastability is a theoretically unavoidable condition. Attempts
to foil it by trying to bias the latch toward one side when the ad-
dresses arrive simultaneously only shifts the peak location to an-
other value of tpgLTA. Also, in typical ICs, the peak does not occur
atatpg| T of zero but s shifted one way or the other, dependingon
random delays in the particular chip.

tgan WITHOUT METASTABILITY—> 1.00

0.10
001

PROBABILITY i
THAT BUSY 10*-4
HAS NOT 10%-5
SETTLED 10%-6
10%-7

10%-8

10*-9
10*-10
10*-11
10*-12
10*-13
10*-14
10*-15
10*-16
10*-17
10*-18

1/hour @ 10MHz—>

1/year @ 10MHz—>

1/100 yrs @ 10MHZz—>

10 15

REGION WHERE

YET SETTLED

The peak value shown in the tgaa versus arrival time graph can
only be measured statistically. The peak delay value corresponds
to a perfectly balanced latch which must regenerate to one side or
the other. This condition of perfect balance cannot be repeatedly
achieved for a given set of input signal timings due to noise cou-
pled into the latch from the input signals and internally from other
parts of the chip.

The peak value is measured by repeatedly scanning the input
signals through the arbitration window and measuring the delay
time. The statistics of the measured delay times are used to gener-
ate a curve of probability as a function of the delay time. This is the
origin of the notation of one failure per 100 years, etc. A plot of the
data from a typical part is shown below. This plot shows the prob-
ability that the BUSY output has not yet settled as a function of the
amount of time you walit for it to settle. Actual testing yields data for
times between 1.0 and 10**-9ns; the lower probabilities for longer
times are extrapolated from this data.

20 25 30 35 40

taan
BUSYACCESS TIME, ns
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The plot on the previous page can be used to estimate the fre-
quency of failure of BUSY 1o settle as a function of how long it
takes to settle. The notes on the probability axis refer to these esti-
mates. These notes assume that the system is repeatedly creating
the metastable state at a 10MHz rate by applying the addresses at
the same time. If you wait 27ns for BUSY to settle under these con-
ditions, it will fail to settle by that time once in 10**9 times, or once
every 100 seconds. If you wait approximately 31ns; it will fail to set-
tle once per 100 years. Note that the 22ns time corresponding to
probability 1.0 is also the time for the case where there is no me-
tastability. This occurs when one address arrives a long time be-
fore the other. In the non-metastable case, BUSY will settle outin
22ns.

The 10MHz metastable inducement frequency is much higher
than would be experienced in real systems. The actual metastable
inducement frequency for a typical, high-performance system is
less than once per second. This would increase the mean time to
failure from once in 100 years to once in 10**9 years for the 31ns
case mentioned above.

The reasoning for this is as follows. If both sides are accessing a
1024 word dual-port memory, the probability of access of a particu-
lar address by one side is on the order of one part per 1024. The
probability of both sides simultaneously accessing the same ad-

dress'is the product of the probabilities for each side, or one partin
10**6, assuming a random use of the addresses by both sides.

" If both sides are accessing the RAM, the probability that the ad-
dresses will arrive close enough in time to induce metastability is
alsosmall: If we Use the taps time of 5ns as a coniservativé estirmate
of the metastability inducement window, the probability of the two
sides accessing within this window is 5ns divided by the cycle
time, i.e. 5/100 for a 100ns cycle time.

If we combine these results, we can estimate the actual fre-
quency of metastability inducement as a function of the system cy-
cle time: .

Fmeta = Fcyc* (1/words per RAM)2

* {taps/tcyc)

= Fcyc* (1/words per RAM)2
*{taps) *(Fcyc)

= (1/words per RAM)2*
{taps)* (Fcyc)2

= (10%*-6)* (5.0%10**-9)*
(10%+7)2

= 5.0* 10**-1 = 0.5Hz

BUSY Access Time for the Metastable Case

: Cvs
Basic Part Delay (Non-Metastable Case)

BUSY 45
ACCESS

®

40
35

es®e

M EI'ASTA BI LITY

25

20

15

10

5
0

Metastability settling time should be a function of the inherent
speed of the part. This is because the regeneration time of the latch
is determined by the gain-bandwidth of the devices. This has been
verified experimentally. A plot of the BUSY access time for the

10

15 20 25 30

BUSY ACCESS TIME
WITHOUT METASTABILITY

metastable condition versus the non-metastable condition is

shown below. This effectively plots the metastable settling time
against the raw speed of the part, as indicated by the delay for the
non-metastable case.
Alinear estimate through these points allows BUSY accesstime
with metastability to be calculated from the non-metastable time.
- This is given by:
teaa = 1.33*tgaaNM + 7ns

Where: tgaanm = BUSY access time without metastability

Altematively, the maximum value of tgaanm for a specifiedtgaa

Is given by:
teaaNM = 0.75* (tgaa - 7)

= 0.75* (45 - 7) = 28.5ns,

Thismeans that the IDT7130and IDT7132, 1K x 8 dual-port RAM
devices, shouldhave a BUSY access time of no more than 28.5ns

in the non-metastable case to ensure a 45ns tgaa spec for the
metastable case.

BUSY ACCESS TIME TESTING ISSUES

Actual testing of the worst case tgaa is difficult because the
worst case value occurs at the metastable peak and is probabilistic
in nature. The peak is probably much sharper than shown in the
sketch and it occurs somewhere near, but not at, zero. Finding the
peak value requires special equipment and a lot of test time. This
type of special metastable testing has been performed on the
IDT7130 and the data shown on the above graph is derived from
these results.

The metastable access time is a calculated value based on
probability. It is found by conducting many tests where the address
delta is watked through the metastable region while recording the
observed tgaa times. This data is plotted on a semi-log probability
graph and the graph is extrapolated to find the access time that
must be allowed to reach a given level of probability that the BUSY
output is valid. The access times shown on the metastable versus
non-metastable graph are calculated to be large enough that they
will be exceeded only once per 100 years at an arbitration rate of
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10MHz. (Note: Reducing the time doesn't gain you much; reduc- e Check that correct assignment of BUSY occurs at taps

ing the time to once in 10 years only gains you .67ns in access (5.0ns) by testing with the left side earlier than the right, then

time.) ) later than the right by taps. Test for all address bit variations
(wiggle each address bit).

BUSY ACCESS TIME TESTING METHODS — .
o tpac, BUSY access from chip enable, Is assumedto be 75%

;rh?;:'?hv:%%ge;m?mb:;sg:%fwmg tBAN of tgaa (We don't have any metastable data on tgac).
o Use the following table to relate the 50+ ns value to the de- o tpaaand tpac are, by nature, guaranteed but not (directly)
sired tgaa: tested.
toan Spec Test LimM, taasnyt '
60.0ns 39.75ns = .75*(tpaa ~ 7)
50.0 3225
450 28.50
40.0 2475
350 21.00
20.0 17.25
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by David C. Wyland

A cache memory for the 68020 can be made using IDT7174
cache-tag RAMSs in combination with cache-data RAMs such as
the IDT7164. The access time requirements for the cache-tag and
cache-data RAMs can be derived from the 68020 timing
specifications.

The cache-tag RAMs must be fast because they must decide
whetherto use cache data or main memory data and this decision

must be made at the beginning of the memory cycle. The critical
path for the cache-tag RAMs is from the address outputs, through
the cache-tag RAMs to their match outputs and through the
DSACK drivers to the DSACK inputs to the 68020. This is shown in
the 68020 Cache Interface drawing below.

e 32-BIT DATA BUS -
32-BIT ADDRESS BUS > MAIN
MEMORY
68020 CACHE-TAG CACHE-DATA
RAM RAM
IDT7174 IDT7164

DSACKO

DSACK1 MATCH

Figure 1. 68020 Cache Interface

The cache-tag and data RAM access time calculations and
timing diagram are shown below for a 68020 running with a 20MHz
clock.

Cache-Tag RAM Access Time Requirement Cache-Data RAM Access Time Requirement
Spec. Value Spec. Value
No. Characteristic @ 20 MHz (ns) No. Characteristic @ 20 MHz (ns)
- 3 Half-Clock Periods 75 - 5 Half-Clock Periods 125
Clock High to Address -25 6 Clock High to Address -25
- DSACK Driver Delay -5 27 DATAy Valid to Clock Low 5
47A DSACK Input Set-up Time 5
Tag RAM Access Time 40 Data RAM Access Time 95
© 1987 integrated Device Technology, Inc. Printed In the U.8.A. 9/87
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CLOCK
ADDRESS
TAG RAM
ACCESS TIME
DSACK
LOGIC DELAY
DSACK
SET-UP TIME

DATA RAM
ACCESS TIME

SO

—»{ 50ns@ 20MHZ

p—

'S1

S2 83|S4

f. 25ns

[ tam

Sns

— l«— 5ns

l«— 5ns

Figure 2. 68020 Cache Timing Dlagram

Cache-tag and cache-data RAM access time requirements for
various 68020 clock rates are shown in the table below. Notethata
5ns delay for the DSACK drive gates is assumed.

Figure 3. 68020 Cache Memory Access Time Requirements vs Clock Rate

Speed Clock Tag Access Data Access
(MH2) Period (ns) Time (ns) Time (ns)
25 40 25 70
20 50 40 95
16 625 53 121
125 80 65 150
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USING IDT’S VIDEO DACs

IN 5V ONLY SYSTEMS

TECHNICAL

by John Hull

The IDT75C18 and IDT75C19 Video DACs were designed with
ECL-compatible inputs because of the high data rates required for
1280 x 1024 pixel resolution CRT displays (110MHz). Normally,
one would use a single -5.2V power supply (standard ECL) to
power the DAC. There are afew reasons why this standard configu-
ration would not be used, such as elimination of the minus supply
and TTL compatibility.

POWER SUPPLY CONSIDERATIONS

The circuitry of the IDT75C18 and IDT75C19 have been parti-
tioned on the chip into analog and digital functions to optimize the
noise performance of the DAC. Both devices have analog and digi-
tal ground inputs, as well as analog and digital power connections.

Since the IDT75C18 and IDT75C19 have been designed for
ECL systems, their AGND and DGND inputs are normally con-
nected to OV and their power supply pins, VEEA and VEED, connect
to -5.2V. )

As long as the correct polarity of the power supply inputs is
maintained, the IDT75C18 and IDT75C19 can operate from a
+5.0V as well as a -5.2V supply. The DAC is not affected by the
polarity of its power supply. In the same manner, the ECL gates
driving the DAC may be operated with a -+ 5.0V power supply with
no degradation of performance. This arrangement still provides a
direct interface to the DAC; no level shifting is required. The advan-
tage is that the minus power supply is eliminated. Care must be
taken, however, thatthe + 5.0V supply is high quality and correctly
bypassed. Any noise on the + 5.0V supply will couple directly into
the ECL outputs, reducing input margins.

The following table summarizes the power and ground connec-
tions for the IDT75C18 and IDT75C19 for both positive and nega-

NOTE
"TN-12 -
Digital Input Negative Supply Positive Supply
Logic “1” 0V to -1.045V +3.955V to 5.0V
Logic “0” -1.49Vto -5.2V +3.51Vio OV

. tive supplies.
Device Pin Posltive Supply Negatlve Supply
AGnD +5.0V oV
Dano +5.0v ov
Veea ov -5.2v
Veeo ov -5.2v
INPUT CONSIDERATIONS

Because the IDT75C18 and IDT75C19 were designed for ECL
systems, all inputs were optimized for ECL logic levels. The impor-
tant specification, however, is the threshold points, or at what volt-
age is a logic “1” and “0” guaranteed (VIH & VIL).

The ViH specification may be restated as the minimum voltage
which guarantees a logic “1” and VIL as the maximum voltage
guaranteeing a logic “0”. In the minus supply case, any input volt-
age between 0V and -1.045V is a logic “1", while an input voltage
between -1.49V and -5.2V (VEED) is a logic “0”. These voltages are
referenced to OV, DGND. For the positive supply case, the input
voltages are again referenced to 0V, but this time the pin is VEED.
To calculate the correct input voltage levels, simply subtract the
specified VIH and VIL from the positive power supply (5.0V). The
results are summarized in the following table.

It is possible to directly drive the DAC inputs using IDT's FCT
logic family. The guaranteed minimum output “high” level is 4.3V,
easily exceeding the needed 3.955V. It is also possible to drive the
DAC inputs using a normal TTL gate and an external resistor level
shifter, as shown below. This circuit ensures proper input levels for
the DAC if the TTL gate has a minimum Vo of 2.4V and a maxi-
mum VoL of 0.4V.

+5.0v 4 ¢
9
330Q

Dano

IN | INPUTS

560Q
IDT75C18/19
VEED
5
ov o

ANALOG OUTPUT CONSIDERATIONS

The output structure of the IDT75C18 and IDT75C19 is a high-
impedance current sink which is capable of driving a doubly termi-
nated 750 load to standard video levels. To convert the DAC output
current into a voltage, a load resistor is connected between the out-
put pin and the most positive supply. In the negative supply case,
the output voltage swings between 0V and -1V, while in the posi-
tive supply case, the output swings between +5V and +4V. In
many video applications, the output DC level is unimportant be-
cause the monitor is AC coupled. In other applications, this may be
undesirable because of noise on the +5V supply.

The circuit below can be used to reference the output voltage to
the most negative supply and provide some isolation from the + 5V
supply. PNP transistors Q1 and Q2 are biased to provide a nearly
constant voltage on their bases. The current through Q1 is then es-
sentially the DAC output current flowing into the OUT-pin. Q1 func-
tions as a current source and the output voltage across the load re-
sistors is now referenced to the most negative supply (in this case,
ov).

© 1987 integrated Device Technology, Inc.

Printed in the U.S.A. /187
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USING IDT'S VIDEO DACS IN 5V ONLY SYSTEMS

Resistor R2 and a reference voltage provided by U2, a‘band-gap

diode, set the quiescent Vgg for Q1. Transistor Q2, connected asa
diode, provides temperature compensation for the base-emitter
voltage of Q1. Since a maximum of 30mA can flow through Q1, a
monolithic dual is not recommended. Q1 and Q2 should, however,
be placed in close thermal contact. The current through Q1 is, then,
(V+/39Q) -hpac- The output voltage corresponding to 10% White
is 1.07V and to Sync is OV.

A few practical points to note: The bases of Q1 and Q2 are bi-

TECHNICAL NOTE TN-12

" ased with respect fo +5V and, therefore, the bypass capacitors on

the bases are connected to + 5V and not to ground. The outputs of
the DAC should share a current path to the most positive supply that
is independent of the reference circuitry. The output current is pro-
portional to the reference current and a feedback path into the DAC
should be avoided. A small variable capacitor may be added be-
tween the base and collector of Q1 to optimize the output pulse re-
sponse.

ANALOG o
FBV
oe—< KO \—‘\ LM313
1K +
) ——1uF —— oowurF
5000 H = H
17 |5 14
Aanp  REF+  REF-
19
ouT+
U1
IDT75C18/19 R
390
18
ouT-
Veea
20
o -
2N2907 2N2907
—,H/ () (’ Vour
ANALOG GROUND
R2
o) 750 750
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Integrated Device Technology. Inc.

CACHE-TAG RAM
TIMING FOR THE 80386

USING THE IDT7174

- TECHNICAL
NOTE
TN-13

by David C. Wyland

A cache memory for the 80386 can be made using IDT7174
cache-tag RAMs in combination with cache-data RAMs such as
the IDT7164. The access time requirements for the cache-tag and
cache-data RAMs can be derived from the 80386 timing
specifications.

must be made at the beginning of the memory cycle. The critical
path for the cache-tag RAMs is from the address outputs, through
the cache-tag RAMs to their match outputs and through the READY
driver to the READY input to the 80386. This is shown in the 80386
Cache Interface drawing below.

The cache-tag RAMs must be fast because they must decide
whether to use cache data or main memory data and this decision

32-BIT DATA BUS
32-BIT ADDRESS BUS

t MAIN
MEMORY

80386

CACHE-TAG
RAM
IDT7174

READY -—(G—__]

MATCH

CACHE-DATA
RAM
IDT7164

Figure 1. 80386 Cache Interface

The cache-tag and data RAM access time calculations and tim-
ing diagram are shown below for a 80386 running with a 16MHz
clock.

Cache-Tag RAM Access Time Requirement " Cache-Data RAM Access Time Requirement
Spec. |- Value Spec. Value
No. Characteristic @ 16 MHz (ns) No. Characteristic @ 16 MHz (ns)
- 2 Clock Periods T 125 - 2 Clock Periods 125
T6 Clock High to Address . -40 T6 - Clock High to Address -40
- READY Driver Delay -5 T21 DATAy Valid to Clock Low -10
T19 READY Input Set-up Time -20
. Tag RAM Accéss Time 60 Data RAM Access Time 75
© 1987 integrated Device Technology, Inc. . Printedinthe U.SA. ] [
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CACHE-TAG RAM TIMING FOR THE 80386
USING THE IDT7174 TECHNICAL NOTE TN-13

T T2

je——62.5ns @ 16MHZ ~~———»]

cLock L[ | L1 | LI

—
ADDRESS x
- 40ns
TAG RAM N _ =
ACCEAS RAM 2% (62.5) - (40+5+20) = 60ns

— 5ns
READY =
LOGIC DELAY _ -

— le— 20ns
READY
SET-UP TIME
—Fl t«— 10ns
DATA RAM
ACCESS TIME 2* (62.5) - (40+10) = 75ns X x

Figure 2. 80386 Cache Timing Dlagram

Cache-tag and cache-data RAM access time requirements for
various 80386 clock rates are shown in the table below. Note thata
5ns delay for the READY drive gate is assumed.

80386
Spoed Clock Tag Access Data Access
(MH2) Perlod (ns) Time (ns) Time (ns)
20 50.0 52 58
16 62.5 60 75
12 83.3 95 - 110

Figure 3. 80386 Cache Memory Access Time Requirements vs Clock Rate
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THERMAL PERFORMANCE CALCULATIONS FOR IDT’S PACKAGES

Since most of the electrical energy consumed by microelec-
tronic devices eventually appears as heat, poor thermal perform-
ance 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 establish-
ing device performance and long term reliability; on the other
hand, effective dissipation of intemally generated thermal energy
can, if properly managed, reduce the deleterious effects and im-
prove 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 with increases in
junction temperature (T.), it becomes increasingly important to
maintain a low (T,).

CMOS devices stabilize more quickly and at greatly lower tem-
perature than bipolar devices under normal operation. The accel-
erated aging of an integrated circuit can be expressed as an expo-
nential function of the junction temperature as:

4 =toer _.Eé}(L-L)
k\To T,

where
ta = lifetime at elevated junction (T) temperature
to = normal lifetime at normal junction (To) temperature
Ea = activation energy (ev)
k = Boltzmann’s constant (8.617 x 10-5 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 poten-
tial increase, IDT has:

1. Optimized our proprietary low-power CEMOS fabrica-
tion process to ensure the active junction temperature
rise is minimal.

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

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

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

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

The following figures graphically illustrate the thermal values of
IDT’s current package families. Each envelope (shaded area) de-
picts a typical spread of values due to the influence of a number of
factors which include: circuit size, package cavity size and die at-
tach integrity. The following range of values are to be used as a
comprehensive characterization of the major variables rather than
single point of reference.

When calculating junction temperature (T,), it is necessary to
know the thermal resistance of the package (6.a) as measured in
“degrees celsius per watt”. With the accompanying data, the fol-
lowing equation can be used to establishthermal performance, en-
hance device reliability and ultimately provide you, the user, witha
continuing series of high-speed,. low-power CMOS solutions to
your system design needs.

O = [T, - TAP

Ty=Ta+ P [eJA] =Ta+ P[Q,A+ OcA]

where

Oc=T-Tc Oca= Tc-Ta

P P

0 = Thermal resistance, junction to reference point

J = Junction

P = Operational power of device (dissipated)

Ta = Ambient temperature in degrees celsius (normally
+70°C)

Ts = Junction temperature of integrated device

Tec = Temperature of case/package

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

6,c = Junction to Case, thermal resistance—usually
measured with reference to the temperature at a
specific point on the package (case) surface. (De-
pendent on package material properties and pack-
age geometry.)

0,a = Junction to Ambient, thermal resistance—usually

measured with respect to the temperature of a speci-
fied volume of Still Air. (Dependent on 6,c + 64a
which includes the influence of area and environ-
mental condition.)
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PGA Thermal Resistance

O
°C/WATT
100 |
%0 —
80 —
70 .
60 —
50 —
40 — . 0JA
30 10
2 | ]
101
A A
v ! | I I I ] Vo I I T I T T
84 100 120 140 160 180 200 1111 12x12 13x13 14x14 15x15 16x16 17x17
LEAD COUNT PIN MATRIX
PPGA PACKAGES

Package Laminate Material: Hi Temp. Epoxy or Triazine (BT)

100 |~

THERMAL RESISTANCE (°C/WATT)
) o
o
T

40}
30
20
10
1 ] { i 1 1 I 1 1 ] i i 11
16 20724 28 32 36 40 44 48 52 56 60 64 68
LEAD COUNT

Thermal Resistance of Ceramic Leadless
Chip Carrler (LCC) Packages
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PACKAGE DIAGRAM OUTLINE INDEXES

Integrated Device Technology. Inc

PKG.

P16-1
P18-1
P20-1
P22-1
P24-1
P24-2
P28-1
P40-1
P48-1
P64-1

D16-1
D18-1
D20-1
D24-1
D24-2
D28-1
D28-2
D32-1
D40-1
D40-2

C20-1
Cc22-1
C24-1
C24-2
C28-1
C28-2
C28-3
C40-1
C48-1
C48-2
C64-1
C64-2
C68-1

PG68-1

G68-1
G68-2
G84-1
G84-2
G108-1
G144-1

S016-1
S018-1
$020-2
§024-2
' S024-3
§028-2
S028-3

Y24-1

DESCRIPTION 154 PAGE
16-Pin Plastic DIP (300 Mil) .. .uutti ittt iii i ie it sntiaaneseananennseesansanenns 15-7
18-Pin Plastic DIP (300 mil) ................ R 15-7
20-Pin Plastic DIP (300 Mil} .. .uuueertnretinniiieneeriaenenseannnansennsanessnsnansons 15-7
22-Pin Plastic DIP (B00 Mil) . ..ouuiii it ittt iieeiietatanasenrannasannons 15-7
24-Pin Plastic DIP (B00 Mil) .. vvviiiiiineteriiinneieninsesssonoeneeseransssisecannesenns 15-7
24-Pin Plastic DIP (600 mil) ..........ccvvinvenn it ieeasiiasataes it 15-8
28-PinPlastic DIP (B0 M) «..vueetineeiiieiiieetsiinenrasananeens e 15-8
40-Pin Plastic DIP (B00 Mil) .. ..tiuetietne ittt tat e taatanneianeneesaneenns 15-8
48-Pin Plastic DIP (600 Mil) . .vvviiiiiiiniiriinnneeianiiiarsenninnennans e, 15-8
64-Pin Plastic DIP (300 mil) ...... e et ee ettt e et 15-8
16-Pin CERDIP (300 mil) .......... fetsenanasseosnsenssnonssnssanssennanssnns N 15-9
18-Pin CERDIP (B00 Mil) ..ttt iiniesttenasaesaanasseeoaanaosnuesnbananannn 15-9
20-Pin CERDIP (300 Mil) .. .uuunntireteeeenerenneneronaesoaesesssancnsnsasarnenannanns 15-9
24-Pin CERDIP (300 Mil) .. .uunnteeeetteeereeseseeeeaeaeseaaanasaannaenanaansannnenns 15-9
24-Pin CERDIP (600 Mil) ......coeeeevnenrans it iie i ity e 15-10
28-PiN CERDIP (600 Mil) ....ivteuiiietiierteeseestoenoaessonnsssseneassessonnnsssanns 15-10
28-Pin CERDIP (Wid8 BOGY) .« . e vuueettneesieeeseeseeeaesaneessneesneeeesennnanes 15-10
32-Pin CERDIP (Wid8 BOGY) « .t etenteettensenenensasasaeseaseoesensesosseeensnenns 15-10
40-Pin CERDIP (00O MIl) .vueeeerrreenneinnaennsennaanns e aseeaerrareeas e 15-10
40-Pin CERDIP (Wid8 BOOY) & .+ e euereereeneeeneeneneseenessaneseenensosaneensnsseeanns 15-10
20-Pin Sidebraze (300 Mil) .. ...curuuuniiintrenneneenenansreensnerserissesasesanssseans 15-11
22-Pin Sidebraze (300 Mil) .. ...vuutint it ittt ittt iiit i, 15-11
24-Pin Sidebraze (300 mil) .......... L et ta et ae ettt ettt et tee e aes 15-11
24-Pin Sidebraze (600 Mil) .......tiiitiniiieiieei e iite et riatettnaineannneaesanss 15-13
28-Pin Sidebraze (300 Mil) .. .u..eeen ettt teeieeetrnataeraaaaneaaaanaaaareraaaan, 15-11
28-Pin Sidebraze (400 Mil) .. vvutneineer et etae et tintssseeenesesereaeaaeeaseensssanans 15-12
28-Pin Sidebraze (600 mil) ................... e et eer et ieae e 15-13
40-Pin Sidebraze (600 Mil) . ......uuiiiiniiniiit ittt i ittt ettt i 15-13
40-Pin Sidebraze (400 mil) .......cvviiiiiiiiriiienenannnnnssananas e 15-12
48-Pin Sidebraze (600 Mil) ... ..vuiuttin it iiie ittt iit ettt i, 15-13
64-Pin SIAebraze (900 Mil) . ... .v e et et e eee e ie e e e ae e e e et et e et eaaaanaaan 15-14
64-Pin Topbraze (900 Mil) ...ttt it ittt i tiae et na e 15-15
68-Pin Sidebraze (B00MIl) . ......cveereiiin ittt [ 15-13
68-Pin Plastic PIN Grid AITay ... .viiiit ittt iiie ittt iiiae e tinancaeennsonsosssnnocsanns 15-16
68-Lead Pin Grid Array (Cavity UD) «..\vvneuntneteeneer it eteeaaereaetenanreeiannenenan, 15-17
68-Lead Pin Grid Array (Cavity DOWN) .. vvcvutittr ittt iinstiarasesaninesssorasnnnnnnnnns 15-18
84-Lead Pin Grid Array (Cavity UP) . ...vvvtiinin ittt 15-17
84-Lead Pin Grid Array (Cavity DOWN) ....ooviiiitiiiiieiiiiiiiiiiiitiiiieiaeinenaanannnas 15-18
108-Lead Pin Grid Array (Cavity UpP) ..i.oiiriiiiiiii ittt i iiinie i ieieaaes 15-17
144-Lead Pin Grid Array (Cavity DOWN) . ... .evneereen e eereeerneeerncsesesaessestonenns 15-18
16-Pin Small Outling@ IC (GUIIWING) . ..ottt ii ittt it ieee e iatticerneasssnensnnon 15-19 -
18-Pin Small Outline IC (GUITWING) . . o v v e e it ee e ieaas 15-19
20-Pin Small Outline IC (GUITWING) .« oottt iiit it iie it inanreenneeranens 15-19
24-Pin Small Outline IC (GUILWING) « « v vt viiiniiieiiieniniraniseeennnasecansennnesannnnes 15-19
24-Pin Small Outline IC (GUIIWING) . . ..o o ittt it i ittt et eiitaasrnasessinaansnan 15-19
28-Pin Small Outline IC (GUIWING) . . ..ot ittt ittt it iie e iee i ees et ainaann 15-19
28-Pin Small Qutline IC (GUH WING) -« vvvtvrteeeieteerttatetinearitiiaeesaeaneneennnnnns 15-19
24-Pin SMall Outline IC (J-BeN) .+ ..vvvivttriinnnrennineeeaninneiiecinereeissenaannnnns 15-20
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PACKAGE DIAGRAM OUTLINE INDEX

PKG.

J20-1
J28-1
J32-1
Jaa-1
J52-1
J68-1
J84-1

1.20-1
L20-2
L22-1
L24-1
L28-1
128-2
L32-1
L44-1
L48-1
L52-1
L68-1
L68-2

E16-1
E20-1
E24-1

F20-1
F20-2
F24-1
F28-1
Fa8-1
F64-1

PF84-1
PF100-1
PF132-1

DESCRIPTION o o PAGE
20-Pin Plastic Leaded Chip Carmier (SQ.) .« cvvvie e iiiini o iiiiiiieneaesennnanns R [ 3
28-Pin Plastic Leaded Chip Carrier (Sq.) . ....vvvvvvnnn. ettt e e 15-21
32-Pin Plastic Leaded Chip Carrier (Rect.) ...... e e eeeeraeeaaas e eeeeeens 15-22
44-Pin Plastic Leaded Chip Carmier (SQ.) . ..o v vt iiiiiiiiiiiiiiieneetaaasasassasens 15-21
52-Pin Plastic Leaded Chip Carmier (SQ.) o« vvut et iiieiiiiii it iianieneranaeerans 15-21
68-Pin Plastic Leaded Chip Carmier (SQ.) « .« v vvvviiit it iiiiiiierironssnsesssiseresonsarsnes 15-21
84-Pin Plastic Leaded Chip Carmier (SQ.) « .« v cv v ivie i iiiiiininiiiinieneennsdverernnaseanas 15-21
20-Pin Leadless Chip Carmier (RECL) .. cuu it iiiiiiiiiiiiei ittt eea e enaeennns 15-25
20-Pin Leadless Chip Carrier (Sa.) v vovveviviverniireeeeineennas et 15-23
22-Pin Leadless Chip Carrier (RECL) ....viiiiiiiiiiiiiiii ittt iarsaaserraaeaann 15-25
24-Pin Leadless Chip Carmier (RECL) .. vttt ittt it iiiietasnaeeeerneennns 15-25
28-Pin Leadless Chip Camier (SO.) « v« v v v evven ittt iiiiiiin s ietianinetentasessnsnnnees 15-23
28-Pin Leadless Chip Carrier (RECL) ....vvuiiitniiiiiiiiiiiiiiiiiiiiiiivannennns e 15-26
32-Pin Leadless Chip Carrier (RECL) ....vviiitit ittt iiiiiiisiieeriniaraeeiennonsonnns 15-26
44-Pin Leadless Chip Carrier (SQ.) .. oo vveiivininniinninninnnan, N 15-23
48-Pin Leadless ChiP CarFEr (SA.) « v v v v v vveeereerenanenenrrereresenearsreenenenenenonens 15-24
52-Pin Leadless Chip Carmmier (SG.) . oo vvv it iiri ittt ittt iieeisieseiareetnnnneeanns 15-24
68-Pin Leadless Chip Camier (SQ.) . .« . oot itevueennniiniiiieneeesseeeeeeeeerenneenes 15-24
68-Pin Leadless Chip Carmier (SQ.) . oot v vitiniiiiiiiiiiiiiii et eeteasaseraeeeneens 15-24
16-L8ad CERPACK ...ttt ittt sttt st eaainetasinstenannannn 15-27
20-L8ad CERPACK ...ttt ittt ittt ettt ettt et ettt e 15-27
b = Vo 0 = T X 0 15-27
20-Lead Flatpack ..o vvnvni it ciiei it i e it i e e 15-28
20-Lead Flatpack (295 BOdy) ........cuitiiieiiii i it e 15-28
24-1ead Flatpack . . oo v vttt i e i e e 15-28
b R I T Lo B o o 15-28.
48-Lead Quad FIatpacK . ........iiuiiuiiiit ittt e e 15-29
64-Lead QUad FIatpack .........eiuetiiiiiinteeiiinneeeninerinnneeensnereescsneeeonnns 15-29
84-Lead Plastic Flatpack . .. ..o ite it ittt it i it e 15-30
100-Lead Plastic FlatPacK . . ..o v it e e ittt iie e et taaaiananaanaaaaaaaaas 15-30
132-Lead Plastic Flatpack . ..ottt e i it e e 15-30
Lo e = Tt Vo 13T 15-31
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PACKAGE DIAGRAM OUTLINE INDEX

DESCRIPTION PACKAGE PAGE
16-Pin Plastic DIP (300 mil) 1 15-7
18-Pin Plastic DIP (300 mil) S P 15-7
20-~Pin Plastic DIP (300 mil) 22700 O 15-7
22-Pin Plastic DIP (300 mil) - 15-7
24-Pin Plastic DIP (300 mil) L2 T T 15-7
24-Pin Plastic DIP (600 mil) P24 L i ettt i 15-8
28-Pin Plastic DIP (600 mil) P28 i i i e ettt s 15-8
40-Pin Plastic DIP (600 mil) T 15-8
48-Pin Plastic DIP (600 mil) PAB-1 i i i it e i e e 15-8
64-Pin Plastic DIP (900 mil) 07 15-8
16-Pin CERDIP (300 mil) [0 15-9
18-Pin CERDIP (300 mil) 0 T R 15-9
20-Pin CERDIP (300 mil) D20-1 ittt i e et e iy 15-9
24-Pin CERDIP (300 mil) 1 15-9
24-Pin CERDIP (600 mil) D242 et e i, 15-10
28-Pin CERDIP (600 mil) [ .2 El 15-10
28-Pin CERDIP (Wide Body) [ 15-10
32-Pin CERDIP (Wide Body) [ - Y 15-10
40-Pin CERDIP (600 mil) [0+ A 15-10
40-Pin CERDIP (Wide Body) DA0-2 i e e it e, 15-10
20-Pin Sidebraze (300 mil) (07T 15-11
22-Pin Sidebraze (300 mil) L0727 15-11
24-Pin Sidebraze (300 mil) L0722 15-11
24-Pin Sidebraze (600 mil) {07 15-13
28-Pin Sidebraze (300 mil) L0722 15-11
28-Pin Sidebraze (400 mil) (0722 T P 15-12
28-Pin Sidebraze (600 mil) {072 15-13
40-Pin Sidebraze (600 mil) CA0-1 L e e e e e a e 15-13
40-Pin Sidebraze (400 mil) (073 S N . 15-12
48-Pin Sidebraze (600 mil) L0 E 15-13
64-Pin Sidebraze (900 mil) L0 15-14
64-Pin Topbraze (900 mil) L7 15-15
68-Pin Sidebraze (600 mil) L1072 T P 15-13
68-Pin Plastic Pin Grid Array 26T 15-16
68-Lead Pin Grid Array (Cavity Up) L2 s 15-17
68-Lead Pin Grid Array (Cavity Down) GBB-2 ...t e i et et e 15-18
84-Lead Pin Grid Array (Cavity Up) 1617 s 15-17
84-Lead Pin Grid Array (Cavity Down) L7 15-18
108-Lead Pin Grid Array (Cavity Up) L0 15-17
144-Lead Pin Grid Array (Cavity Down) [ T R 15-18
16-Pin Small Outline IC (Gull Wing) £ = s 15-19
18-Pin Small Outline IC (Gull Wing) SOT18-1 L e 15-19
20-Pin Small Outline IC (Gull Wing) S020-2 e e 15-19
24-Pin Small Outline IC (Gull Wing) 8024-2 ..... e 15-19
24-Pin Small Outline IC (Gull Wing) S024-8 L 15-19
28-Pin Small Outline IC (Gull Wing) FT0 722 15-19
28-Pin Small Outline IC (Gull Wing) S028-3 ...... e i i 15-19
24-Pin Small Outline IC (J-Bend) - S T 15-20
15-5




PACKAGE DIAGRAM OUTLINE INDEX

DESCRIPTION PACKAGE PAGE
20-Pin Plastic Leaded Chip Carrier (Sq.) 0 15-21
28-Pin Plastic Leaded Chip Carrier (Sq.) J28-1......... e Ceeeas reeeeeeeaens Cerieaeriiieaeees 15-21
32-Pin Plastic Leaded Chip Carrier (Rect.) J32-1 ... [ et eeeeantreetr et ettt s 15-22
44-Pin Plastic Leaded Chip Carrier (Sq.) L 15-21
52-Pin Plastic Leaded Chip Carrler (Sq.) J52-1....... Ceereesiieaes e rerereeeneane . eeeens 15-21
68-Pin Plastic Leaded Chip Carrier (Sq.) B T 15-21
84-Pin Plastic Leaded Chip Carrier (Sq.) <7 15-21
20-Pin Leadless Chip Carrier (Rect.) L20-1........ e teieeeirteereaireas e rrereereeeeneaann vee. 15-25
20-PIn Leadless Chip Carrier (Sq.) L20-2 ot tiiiieeeea e aaans e 15-23
22-Pin Leadless Chip Carrier (Rect.) 1 15-25
24-Pin Leadless Chip Carrler (Rect.) L P 15-25
28-Pin Leadless Chip Carrier (Sq.) 1 T 15-23
28-Pin Leadless Chip Carrier (Rect.) D282 .ttt i e e e e e 15-26
32-Pin Leadless Chip Carmier (Rect.) 72 15-26
44-Pin Leadless Chip Carrier (Sq.) 7 T 15-23
48-Pin Leadless Chip Carrier (Sq.) [ 15-24
52-Pin Leadless Chip Carrier (Sq.) L 15-24
68-Pin Leadless Chip Carrier (Sq.) L68-1........... P 15-24
68-Pin Leadless Chip Carrier (Sq.) L2 L N 15-24
16-Lead CERPACK e 15-27
20-Lead CERPACK 24 . 15-27
24-Lead CERPACK E24-1......... et et 15-27
20-Lead Flatpack 0L 15-28
20-Lead Flatpack (.295 Body) F20-2 ittt iiiitiieneteatietennteianarantsrrnanans 15-28
24-Lead Flatpack - s A 15-28
28-Lead Flatpack 2 E T 15-28
48-Lead Quad Flatpack B - e 15-29
64-Lead Quad Flatpack - Y 15-29
84-Lead Plastic Flatpack Lo 7 P 15-30
100-Lead Plastic Flatpack PFI00-T ... ittt ittt iiit i a it ineie i, 15-30
132-Lead Plastic Flatpack 7~ Peeeeneieeaaaes 15-30
Module Packaging i e i ia it ra e 15-31
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PACKAGE DIAGRAM OUTLINES

Integrated DeviceTechnology. Inc.

PLASTIC DUAL IN—LINE PACKAGES

16—24 PIN PLASTIC DIP (300 MIL)

. IR
D gli

L adlie * i * o " e " o T e * it}

ﬂ'el‘" —-“-—b 7 —i eA

NOTES!

[11 ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED.
[2] BSC - BASIC PIN SPACING BETWEEN CENTERS.
[31 D & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

DWG # P16—1 P18-1 P20-1 P22—-1 P24-1
# OF PINS (N) 16 (300 MIL) 18 (300 MIL) 20 (300 MIL) 22 (300 _MIL) 24 (300 MIL)
MIN MAX MIN MAX MIN MAX MIN MAX N MAX |
A 0.120 0.200 0.130 .180 0.145 .20 .14 0.200 0.145 0.200 |
Al 0.015 0.07! 0.015 0.060 0.015 0.060 0.015 0.060 0.015 0.060 |
b 0.015 0.020 0.015 0.020 0,015 0.020 .015 0.020 015 0.020
bl 0.045_1| 0.07 0.04 0.070 0,048 0.065 .045 | 0.065 0.045 [ 0.065
C 0.008 | 0.012 0.008 0.012 0.008 0.012 0.008_ | 0.012 0.008 | 0.012
0.745_| 0.785 0.885 0.915 .020 .060 .020 .060 .220 .260
E 0.300 | 0.325 0.300 | 0.325 .300_1 0.320 0.30 0.320 0.300 | 0.320
E1 0.245 | 0.27 0,245 | 0.270 .240 | 0.280 , 24 0.270 0.240 | 0.280
e 0.090 { 0.110 0.090 | 0.110 0.09 0.110 0.090 | 0.110 0.090 [ 0.110
eA 0.310 | 0.370 0.310 | 0.370 0.310_| 0.370 0.310 | 0.370 0.310_| 0.370
L 0.120 | 0.150 0.120_| 0.170 0,120 | 0.160 0.120 | 0.160 0.120 [ 0.180
[ 0 15° 0 15° 0 15° 0 15° 0 15°
S 0.015 | 0.060 | 0,030 ] 0.070 | 0.025 | 0.070 | 0.005 | 0.030 | 0.045 | 0.075
Q 0.050 | 0.080 | 0.050 | 0.080 | 0.055 | 0.075 | 0.055 | 0.075 | 0.055 [ 0.075
N 16 1 20 22 24
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN—LINE PACKAGES (Continued)

24—48 PIN PLASTIC DIP (600 MIL)

DWG # P24—2 P28—1 P40-1 P48—1
# OF PINS (N) 24 (600 MIL) 28 (600 MIL) 40 (600 MIL) 48 (600 MIL)
[ MI MAX MIN MA Mi MAX MIN A
A 0.14 0.200 | 0.150 .200_| 0.160_| 0.220 | 0.170 | 0.220
Al 0.0 0.060 | 0.0 0| 0,015 [ 0.070 | 0.015 | 0.060
b 0.015 | 0.020 | 0.0 0 | 0.015 [ 0.020 | 0.01 0.020
b1 0.045_| 0.065 | 0.0 5 [ 0.045 | 0.065 | 0.045 | 0.065
C 0.008 | 0.012 ] 0.0 121 0.00 0.012_] 0.008 | 0.012
D 1.220 [ 1.260 | 1.4 460 020 | 2.070 | 2.400 | 2.450
3 0.600 | 0.620 | 0.6 620 | 0.600 [ 0.620 [ 0.600 | 0.620
E1 0.530 | 0.560 | 0.5 550 | 0.500 50 0.500 | 0.570
e 70.09 0.11 0.0 0.090_| 0.110 | 0.090_| 0.
€A 0.610 | 0.670 | 0.6 670 1 0.610_1 0.700 | 0.610 | 0.
L 0.120 | 0.180 | 0.1 0.180 | 0.100_{ 0.160 | 0.120
= & hEe 2 o T ;
S 0,045 | 0.080 | 0.0 0.080 | 0.065 | 0.085 | 0.050-| O.
a1 0.060 0.080 0.0 0.080 0.060 0.080 0.060 0.
N 74 28 40 48
64 PIN PLASTIC DIP (900 MIL)
DWG # 64—1
# OF PINS ( 64 (900 MIL)
A [0 "N.‘Af:
Al 0 0.060
1 0.045 | 0.065
C 0.008 | 0.012
D 3190 | 3.240
E 0.90 0.925
E1 .800_|_0.870
e 0.090 | 0.110
eA 0.910 | 1.000
L 0.100 | 0.180
3 0° 15°
S 0.040 [ 0.070
Q1 0.080 | 0.090
N 64
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PACKAGE DIAGRAM OUTLINES

DUAL IN=LINES PACKAGES

16—24 PIN CERDIP (300 MIL)

D

k0

Iy

Q

A

SEATING PLANE

NOTES:

i
/
i
L ‘T
T b s - LLl

—

<

ANGLE = OC

[11 ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED.
[2] BSC -~ BASIC PIN SPACING BETWEEN CENTERS.

DWG # D16-1 D18—1 D20-1 D24-1
# OF LEADS (N) 16 (300 MIL) 18 (300 MIL) 20 (300 MIL) 24 (300 MIL)
MIN MAX MIN MAX MIN- | MAX MIN MAX
A .090 .200 -090 .200 .140 .200 .140 .200
b .016 .020 014 023 014 .023 .014 .023
b1 .045 .070 .038 .065 .038 | .065 .038 .065
c .009 .013 .009 014 .009 014 .009 014
D .750 .830 .880 .940 .935 | 1.060 | 1.240 1.280
E .240 .310 .220 .310 .220 .310 .220 .310
E1 _.290 320 .290 320 .280 | .320 .290 320
e 100 BSC .100 BSC .100 BSC .100 BSC
L 125 175 125 175 125 175 125 175
L1 150 .150 150 .150
Q .015 .060 .015 .060 .015 .060 .015 .060
S .020 .080 .020 .080 .020 .080 .030 .080
St .005 -005 -005 .005
ANGLE (DEG) (0 15° (¢} 15° (¢} 15° 0 15°
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PACKAGE DIAGRAM OUTLINES

DUAL IN—LINE PACKAGES (Continued)

24—40 PIN CERDIP (600 MIL)

DWG # D24-2 D28-1 D40-1
(o] 24 ( ) 28 (600 MIL) 40 (6! )
MIN MAX __MIN MAX X
090 +20! 4090 200 2160 1220
b 014 2023 015 .020 .015 .020
bl .038 4065 .045 .060 -045 -060
c .008 .015 .008 013 .008 .012
D 1.230 1290 1.440 1.490 2.020 2.070
E .500 .560 :510 .545 510 545
E1 .590 620 .590 .620 .590 620
[ .100 BSC _ .100 BSC 100 _BSC
L 125 -200 .100 .180 125 .200
L1 150 150 .15
Q 015 .060 020 .065 2020 080
S 030 .080 030 ,080 .030 080
S1 .005 .005 -005
o< o 15° Q 15° o 15°
28-40 PIN CERDIP (WIDE BODY) -
DWG # D28-2 D32-1 D40-2
# OF LEADS (N) 28 (WIDE_BODY) 32_(WDE_BODY) 40 (WIDE_BODY)
MIN MAX MIN MAX _MIN MAX
A .090 200 120 .210 .160 .220
b 015 .020 015, .020 2015 .020
bl .045 .060 .038 .065 .045 .060
C .008 013 .008 015 .008 .012
1.440 1.490 1.625 1.675 2.020 2.070
E. _.570 600 1570 .600 :570 .600
E1 .590 .620 .590 .620 -590 .620
e .100 BSC 100 BSC .100 BSC
L 100 180 2125 200 125 .200
L1 150 . 150 i 150
Q .020 .065 .020 .060 2020 .060
S .030 .080 .030 .080 .030 .080
S1 005 .005 .005
o< o 15° o 15° 0 15°

I3
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PACKAGE DIAGRAM OUTLINES

DUAL IN—LINE PACKAGES (Continued)

20-28 PIN SIDEBRAZE (300 MIL)

D

=

Q SEATING
s2 s PLANE
i Hpbe N /
A 1T L | '
TLL || c
. —~{l-s1 !
El
NOTES:
[1] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED.
[2] BSC — BASIC PIN SPACING BETWEEN CENTERS.
DWG # Ca0-1 cea-1 c24-1 ca28-1
# OF LEADS (N>!| 20 ¢300 MIL) 22 (300 MIL) 24 (300 _MIL) 28 (300 MIL)
MIN MAX MIN MAX MIN MAX MIN MAX
A 090 200 100 .200 090 | 200 .090 .200
b 014 023 014 | 023 014 023 014 023
oL 030 060 030_| 060 | 030 | .060 .030 ,060
C ,008 015 008 | 015 008 [ _.015 ,008 015
D 570 1,060 1.040 | 1120 1180 | 1.230_| 1.380 | 1,420
3 220 310 260|310 220 | 310 220 ,310
3] 290 320 290 | 320 290|320 290 .320
e .100_BSC .100__BSC 100_BSC 100 BSC
L 125 .200 125 .200 JesS | .200 125 .200
L1 150 150 150 150
Q 015 060 015 | 060 015 060 015 060
s ,030 065 030 | 065 030 | .065 030 065
s1 005 005 005 005
se 005 005 005 .005
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PACKAGE DIAGRAM OUTLINES

DUAL IN—LINE PACKAGES (Continued)

28—48 PIN SIDEBRAZE (400 MIL)

D
[T
L 0
Q- SEATING
s2 ot el PLANE
4 4l
A i
T ul L
L b""" "Iel" —~{}-s1 ’
El
NOTES:

[1] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED.
[2] BSC ~ BASIC PIN SPACING BETWEEN CENTERS.

DWG # ca2g-2 C48-1
# OF LEADS (N) . 28 €400 MIL> 48 (400 MIL>
MIN MAX MIN MAX

A 090 200 .085 4190
b 014 023 014 023
b1 030 060 .030 060
c .008 014 .008 014
D 1.380 1.420 1,690 1,730
E .380 420 : .380 410
El .390 420 390 420
e 100 BSC .070_BSC
L .100 175 125 475
L1 150 150
Q 030 060 .020 070
S .030 065 i .030 065
S1 .005 .005
S2 .005 005
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PACKAGE DIAGRAM OUTLINES

DUAL IN—LINE PACKAGES (Continued)

24—68 PIN SIDEBRAZE (600 MIL)

Q SEATING
s2 PLANE
| bl s}
A i/
T ' | c
St —EF1
NOTES: :
[1] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED.
[2] BSC — BASIC PIN SPACING BETWEEN CENTERS.
DWG # C24-2 C28-3 C40-1 t48-2 €68-1
# OF LEADS (N)|| 24 <600 MIL> | 28 <600 MIL)| 40 (600 MIL)| 48 <600 MIL) 68 (600 MIL)
MIN MAX_| _MIN MAX | MIN | MAX MIN MAX MIN MAX
A 090 190 | 085 | 190 | 085 [ 190 [ .10 190 085 190
b 015 023 | 015 | 022 | 015 | 023 015 023 015 023
ol ,040 060 | 038 | 060 | 038 | .060 040 060 ,030 060
C .008 012 | _.008 | 012 | 008 | .012 008 012 ,008 012
D 1230 | 1.380 | 1.430 | 1,980 | 2,030 | 2.370 | 2,430 | 2380 | 2.440
E 575 610 580 | .610 580 [ 610 550 610 58 610
= 550 620 | 590 | 620 | .590 | .620 590 620 590 620
e ,100 BSC 100 BSC 00 BSC 100 BSC 070 BSC
L 125 175 | 125 | 475 | _J1es | 475 125 175 125 175
L1 150 150 150 150 150
Q .02 060 | .020 | 065 | .020 | .060 020 060 020 070
S .03 065 | 030 | 065 [ .030 | 065 030 065 030 065
S1 .005 ,005 005 005 005
2 ,010 010 "010 005 005
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PACKAGE DIAGRAM OUTLINES

DUAL IN—LINE PACKAGES (Continued)

64 PIN SIDEBRAZE (900 MIL)

b 1 —ri
-

bl

/L s-l

Q

1

NOTES

SEATING
PLANE

AT

|"b "Iel— S1—-

[1] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED.
[2] BSC ~ BASIC PIN SPACING BETWEEN CENTERS.

LC

—E1—

DWG # Cé4-1
# OF LEADS <N) 64 (900 MIL)

MIN MAX

A 10 .190

o 14 .023

bl .030 060

C .008 .015

D 3.160 3.240

E .884 915

El .890 .920

e 100 BSC

L 125 .200

L1 150

Q 015 .070

S .030 .065

] .005

s2 .005
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PACKAGE DIAGRAM OUTLINES

DUAL IN—LINE PACKAGES (Continued)

64 PIN TOPBRAZE (900 MIL)

noooononannnpooAan[Aanrpooao[nnnAn

I

1
] . 32

PIN 1 ID

L

N
(=) Roptgtpegegagagagepagagegnpogagegagegogogegugapgagegagsgegoge)

O A A A AR RAL
LI:I e b~+-J

NOTES!

4
]
Il

[1] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED.
[2]1 BSC — BASIC PIN SPACING BETWEEN CENTERS.

DWG # C64-2
# OF LEADS <N> 64 (900 MIL)
MIN MAX

A 120 .180
] 015 .021
bl .040 .060
c .009 012
D 3165 3235
E 785 815
El .885 915
e 100 BSC
L 125 160
L1 150
Q .020 .100
S .030 065 -
S1 .005
S2 .005
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PACKAGE DIAGRAM OUTLINES

PLASTIC PIN GRID ARRAY

68 PIN PGA

CAVITY DOWN 0808 MAX
AUTY Do

00000d 000
g@e@@eo@e@

00
00000000
| [e0000000

D ———
®
@
©60CRE8E80e
m
o
m

0]
[
®
®
©e ©
®
@
(]
®

D1
D

-Q1

D> e

|
T

—=[*SEATING PLANE

i
T

#C—

[—

NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE.
SYMBOL "N* REPRESENTS THE NUMBER OF PINS.
DIM A" INCLUDES BOTH THE PKG BODY & THE LID. IT DOES NOT

1.
2,
3.

4.

5.
6.

INCLUDE HEATSINK OR OTHER ATTACHED FEATURES.

TI*-SEATING PLANE

Y

Po————————

=)

CAVITY UP

bom

sol-

DIM "Q" APPLIES TO CAVITY UP CONFIGURATION AND "Q1® APPLIES

TO CAVITY DOWN CONFIGURATION.

PIN DIAMETER "C® EXCLUDES SOLDER DIP OR OTHER LEAD FINISH.
PIN TIPS MAY HAVE RADIUS OR CHAMFER. ’

DWG No. PG 68-1
No. OF PIN 68 PIN
SYMBOLS MIN MAX
A .055 | .145
[+ .016 | .020
D 1.140 | 1.180
D1 1.000 BSC
E 1.140 | 1.180
El 1.000 BSC
e .100|BSC
L 100 | .200
M 1
N 68
Q .040 | .070
Q1 .025 | .070
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAY

68—108 PIN PGA (CAVITY UP)

BOTTOM VIEW TOP VIEW
#B1
h x 45° PIN 1 ID
P e -
L 000000060060 Nx—7 v’
| |leeeeer0eee0 T
HEE] 00
1|e® 0
HE] e
I |ee ee| EI E
llee® 00
} 00 ©0
e e00000000g
Al|e000000600 4
o1 Jx 4504
D (3 plcs) a
[ : . |
SEATING PLANE I I I >
§ 1_JL_!‘.TTTIHIIJ iipl !
_.|el.. #B2
¢B
NOTES:
[11 ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED,
[2]1 BSC - BASIC PIN SPACING BETWEEN CENTERS.
DWG # G68-1 G84-1 G108-1
NO. OF LEADS 68-LEADS 84-LEADS 108-LEADS
MIN MAX MIN MAX IN MAX
A .07 14 .07 14 .070 149
D .01 02! .01, 02 016 .02
pB1 .08 .06 — .08 .08
B2 040 08 06 040 .06
T 1140 od 1.1 1.2 11 121
D1 1,000 BSC 10 SC 100 BSC
E : [ 1180 T80 | 1235 11 1212
BT 1.000 B3C 1100 BSC 1100 BSC
e 100 BSC 100 BSC 100 BSC
h 065 083
J 015 025
h 129 . 129 200 120 200
Q 040 060 040 | 060 040 060
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAY (Continued)

68—144 PIN PGA (CAVITY DOWN)

BOTTOM VIEW

-
1
1
|
|
]
|
|
|
*.\
-
pury
oy
o
(=

TOP VIEW

L | ecoreecboeo
1 |00PPCEOEOGO
I le® 006
: 00 00
| |e® ©0
| |e® ee| E1 E
| |e® 00
1 |®® 00
| {®@ @6 INDEX MARK
| |gPEPPEEEOEOE \
A [oXoXoXoYoYoYoYo o)
D1
D Q1
{
[ ) A
SEATING PLANE ——.—rn’ ” | ” ” ” ” ” ¥
_.Ie.._ #B2
¢B
NOTES:
[1] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED
[2]1 BSC - BASIC PIN SPACING BETWEEN CENTERS.
DWG # G68-2 GB4-2 Gl44-1
NO, OF LEADS 68-LEADS 84-LEADS 144-LEADS
MIN AX IN AX N MAX
A 077 095 077 .09 082 100
? 016 .020 01 .02 016 .02
2EL 520 'g—gg 3 2 353 3
@ , , , 0 0 )
1658 dce 1180 235 1,55 9
ol 1,000 BSC 1,100 BSC 1,400 BSC
E 1098 1 _ iie2 1180 _1 1235 1559 [ 1590
El 1,000 BSC 1,100 BSC 1.400 BSC
e BSC 100 BSC 100 BSC
C 125 200 25 [ 2 125 | 2
4 144
T 025 060 025 1 __060 025 [ 060
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC
16—28 PIN SMALL OUTLINE (GULL WING)

—=| |=—025 TYP

AAAAAAH

N

PIN 'jiH_HHHHHH
H——sf -h x 45°

D 4 -.—E—-J

nannmaii -
—{=—3 AI_L] I ——ILl-— \\:Jj- !
\OTES: SEATING PLANE

[1] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED.
[2]1 BSC ~ BASIC PIN SPACING BETWEEN CENTERS.
[31 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.

DWG # SO16-1 sOi8-1 sS020-2 SO024-2 SO24-3 s028-2 SO028-3
NO. OF LD 16 LD 18 LD 20 LD 24 LD 24 LD 28 (300" [ 28 (330"
SYMBOL | MIN| MAX | MIN { MAX | MIN | MAX | MIN| MAX | MIN | MAX | MIN [ MAX | MIN | MAX
093] .1043].093| .1043|.093 |.1043 | .093.1043| .110 | .120 | .093 |.1043| .108 | .120
.004 | .0118 |.004 | .0118 {.004 |.0118 |.004 |.0118 | .005 [.0115 | .004 |.0118 | .005 | .014
014 | .020 |.014 | .020 |.014 | .020 |.014 |.020 | .014 | .018 | .014 | .020 | .014 | .019
.0091] -.0125 [,0091 | .0125].0091 |.0125 |.0091}.0125}.0091 |.0125 | .0091 | .0125 | .006 | .010
403| 413 | 447 | 462|497 | S11 | 600|614 | .620 | .630 | 700 | .712 | .718 | .728
050 BSC |.050 BSC .050 BSC | .050 BSC | .050 BSC .050 BSC .050 BSC
292 .2992|.292|.2992|.292 |.2992(.292|.2992|.292 |.2992| .292 |.2992| .340 | .350
010 029 .00 | .029].010 | .029 | .010 [.029 ) .010 | .029 | 010 | .029 | .012 | .025
.394| 419 |.394| .419(.394 | 419 |.394| 419 |.394 | 419 | .394 | 419 | 458 | 478
016 .050 |.016 | .050 |.016 | .050 |.016 | .050 | .016 | .050 | 016 | .0S0 | .025 | .04S
0° 8° | 0° 8* | 0° 8* 0 | 8° 0* 8° 0° 8° 0° 8°

glrjz|s|m|no [pjo|w|X|>
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

24 PIN SMALL OUTLINE (J-BEND)
——| f—.029 TYP

HAR ARAARA
" |
[ ] 1 l
_/HHH HI:IHHJ
PIN 1 -

Dt -
—a= t=a—B (OPTION)

{ ] ﬁ

TP £,

PLANE

™8l 25 MIN

NOTES:

1. DI & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

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

3. DI & E1 INCLUDE MOLD MISMATCH & ARE DETERMINED
AT THE PARTING LINE.

DWG # Y241
No. OF LD 24 LD (.3007)
SYMBOLS MIN | MAX
A 128 | 148
. Al .082 | .095
B 026 | _.032
B .015 | .020
C .007 | .01
D1 620 | .630
E 335 | .345
El 295 | _.305
E2 260 | .280
e .050 BSC
h 010 | .025
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PACKAGE DIAGRAM OUTLINES

PLASTIC LEADED CHIP_ CARRIERS

20—-84 PIN PLCC A
0,045 X 45°
JHI‘IH'IHHI_I_I;'
E
i PIN I\
—— + —fF D D B D3/E3 pa/ER
+ 4] iy
T -
[ =p=j—geepmg =g~ B
[r——zEl——-l

NOTES!

[11 ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED.

{21 BSC — BASIC PIN SPACING BETWEEN CENTERS,

[31 D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

[41 FORMED LEADS SHALL BE PLANAR WITH RESPECT TO ONE ANOTHER WITHIN .0047 AT
THE SEATING PLANE.

[S]1 ND & NE = # LEADS IN D & E DIRECTIONS

DWG ® 1 J80-1 | J2B-1 [ J44-1 | J5o-1 [ J&B-1 | Jo4-1

NO. OF LD 20 28 44 g2 68 84
SYMBOL |MIN | MAX|MIN [ MAX[MIN |{ MAX|MIN | MAX{MIN | MAX|MIN | MAX
A 165 1.180(.165 |.180.16S |.180.165 | .180 [.165 | 180 .165 | .180
Al .090 |.1201,090 {.120.090 | .120.090 |.120.090 {.120],090 | .120
B 026 |.032].026 | .032].026 | ,032}.026 | .032].026 | .032(.026 | .032
bl 013 |.0211.013 [.021.013 {,021(.013 |,021{.013 |.021].013 |.021
C .020 {.040/.020 | .040/.020 [.040{.020 }.040|.020 |{.040/.020 |.040
Ci .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] 1155
D1 .350 [.356[.450 | .456[.650 | .656].750 [.756].950 {.956{1.150] 1.156
D2/E2  |.290{.330/.390 | .430/.590[.630{.690 | .730].890 { .930{1.090| 1.130
D3/E3 .200 REF{.300 REF|.500 REF }.600 REF|.800 REF [1.000 REF
E 385].395[.485] .495(.685] .695[.785].795.985[ .995[1.185[ 1.195
El .350[.356[.450(.456.650].656|.750[.756].950(.956 1.150[1.156
e 050 BSC|.050 BSC|.050 BSC|.050 BSC}.050 BSC|.050 BSC
ND/NE S 7 1 13 17 2l
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PACKAGE DIAGRAM OUTLINES

PLASTIC LEADED CHIP CARRIER (Continued)

32 PIN PLCC —AAI
0045 X 45° c
g : o
i
f PIN 1 @ﬂ L »
d B D3 1 D pa/E2
e 1 ! 4
T ?_1_ T 1
! B
E3 (NED c
E1
, E

NOTES!

[11 ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED.

[2] BSC — BASIC PIN SPACING BETWEEN CENTERS,

[31 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.

[S]1 ND & NE = # LEADS IN D & E DIRECTIONS RESPECTIVELY,

DIWG # J32-1
NO. OF LEAD 32 LD
SYMBOL MIN | MAX
A 120 | 140
Al 075 | 095
B . 026 | 032
bl 013 | .021
C 015 | .040
C1 008 | .012
D ‘] 483 | .495
D1 449 | 453
D2 1| 390 | 430
D3 150 - REF
E 585 | 595
E1 9349 | 553
E2 490 | 530
E3 400 REF
e 050 BSC
ND/NE 779
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS

20-44 PIN LCC (SQUARE)

h x 45°* (3 PLY
' L2

-

E E2

El

ES

NOTES!

[1] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED.

SO

— le— Al
J x 45°
=
B2 —r ——]
—| E4
_ 1 —
Y ——
15 L - |a

[2] BSC - BASIC PIN SPACING BETWEEN CENTERS,
[3]1 ND=NE - NUMBER OF LEADS PER SIDE.

DWG # L20-2 L28~1 L44—1
# OF PINS CN) 0 28 44
MIN__ MAX MIN MAX MIN “MAX
A 064 ,100 064 .100 084 120
A 54 .066 .054 .077 054 88
1 022 .028 .022 .028 022 028
2 022 .041 22 041 022 041
D 342 .358 442 458 640 .660
D1 .075 REF 075 _REF .075 REF
2 .200 BSC .300 BSC .500 BSC
D4 [_.358 [_.458 [__.560
b5 250 REF .350 REF 550  REF
E 342 | .358 .442 [ 458 640 | 660
£ .075 REF .075 REF .075 _REF
2 C .300 _BSC .500 BSC
E4 [ 358 .458 [ .560
ES .250 __REF .350 _REF 550 REF
e 050_BSC .050_BSC .050_BSC
h 040 REF .040 REF .040_REF
i 20 _REF 020 REF. .020 REF
L 045 | .055 045 | .055 .045 [ .055
2 077 [ 033 077|033 077 | 093
N 20 28 44
ND 5 7 n
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP_CARRIERS (Continued)

48-68 PIN LCC (SQUARE)

DWG # L48—1 L52—1 L68—2 L68—1
# OF LEADS (N) 48 (.040%) 52 68 68 (.025")
MIN MAX MIN MAX MIN MAX MIN MAX
A .055 120 .061 .087 .0B2 120 .065 120
Al .045 .090 .051 .077 .072 .088 .055 .075
B1 .017 .023 022 .028 .022 .028 .008 .014
B2 .017 .033 .022 041 .022 .055 .008 .024
D .554 .572 ,739 .761 .938 .962 .554 .566
D1 .060 REF. .075 REF. .075 REF .080 REF.
D2 .440_BSC .600__BSC .B00_BSC .400_BSC
D4 | .546 | .661 [_.862 [ .535
D5 .4B0 REF 650 REF .850 REF .430_REF
E .554 | 572 .739 | .761 .938 [ .962 .554 | .566
El .060_REF .075 REF .075 REF .080_REF
E2 .440 BSC .600 BSC .800 BSC .400 BSC
E4 .546 ] .661 [ .862 [ .535
E5 .480 REF .650 REF .850 REF .430_REF
e .040 BSC .050 BSC .050 BSC .025 BSC
h .012_RADIUS .040__REF. .040 REF. .040 REF
] .020 _REF. .020__REF. .020 REF. .020_REF
L .033 047 045 [.055 .045 [.055 .045 [ .055
W 077 093 077 __ | .093 077 __|.093 077 [ 093
N 48 52 68 68
ND 12 13 17 17
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS (Continued)

20—-24 PIN LCC (RECTANGULAR)

h x 45%3P PL) -~ Al |- 1?2
L2 | |~-J x 45°
]
N —1i —
-1_ R —re — I
E2 —
E ES — 4
l ] l e D4 —!
= Bl —
t
—— DS L _I s L L—m
NOTES!
[11 ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED.
[21 BSC - BASIC PIN SPACING BETWEEN CENTERS.
[31 ND = # LEADS ON ‘D’ SIDE
[41 NE = # LEADS ON ‘E’ SIDE
DWG ¥ [20-1 [22-1 L24-1
# OF PINS N> 20 2 4
MIN MAX MIN MAX MIR MAX
A 064 100 1064 100 1064 100
A 05 066 1054 063 1054 06
, 1022 1028 022 028 022 1028
2 022 .04 022 041 022 04
284 296 284 296 292 ‘308
DI 070 _REF 070 REF 050__REF
D2 150 _BSC 150 _BSC 200 _BSC
D4 28 280 .
D5 200 _REF 200 REF 210 _REF
E 419 [ 431 480 ] 496 3% | 408
3 085 REF 095 REF 050 _REF
ES 250 BSC 300 BSC .300 _BSC
E4 I [ 480 [ 408
ES 335 REF 400 REF 310_REF
e 050 BSC 050 BSC .050_BSC
h 012 _RADIUS 012 _RADIUS 025 _REF
] ‘012 RADIUS :012_RADIUS 015 _REF
L 039 05 039 [ 051 045 ] 055
it 083 097 083 1097 D77 1 093
20 22 -2
i 4 i 5
NE 6 7 7
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP_CARRIERS (Continued)

28-32 PIN LCC (RECTANGULAR)

h x 45deg (3 p I—- Lo | j-d x 45deg— A1 |- ]?2

V[T, 3¢ —

B2 O — l

E E2 ES — 4

—] l e D4 —uf
B B1 ——
l
|=—D5 L _I N l—-m

NOTES:
[11 ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED.
[2] BSC - BASIC PIN SPACING BETWEEN CENTERS.

[31 ND = # LEADS ON ‘D’ SIDE

[41 NE = # LEADS ON ‘E’ SIDE

DWG # L28-2 L32-1
# _OF LEADS (N> 2 32
IN MAX IN MAX

A 060 120 .06 120
A .09 .088 .09 .08
B 022 .028 .022 .028
H 022 04 022
D 342 .358 442 458
D1 075 REF 075 REF
D2 200 BSC 300 _BSC

4 [ _.358 [_.458

5] 250 REF 350 REF
E 540 [ 560 . |
EL 075 _REF 075__REF
¥ 400 BSC 400 BSC
E4 [__.558 298
ES 450 REF 450 REF
e 050 BSC .050_BSC
h .040 REF .040 REF
I .020 REF .020 REF
L 045 095 045 [ 055
L2 077 093 077 | 093

28 32

ND 5] 7
NE 9 9
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PACKAGE DIAGRAM OUTLINES

CERPACKS

16—24 LEAD CERPACK

D

b

4

[~ S1

e

NOTES:

- A~

[1] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED.
[2] BSC — BASIC PIN SPACING BETWEEN CENTERS.

DWG # E16—1 E20—1 E24—1
OF LEADS (N) 16 LEADS 20—-LEADS 24—-LEADS
MIN MAX MIN MAX MIN MAX
A .045 .085 .045 .092 :045 .090
b .015 .019 .015 .019 .015 .019
(¢} .003 .006 .003 .006 .003 .006
D 440 .540 .640
E .245 .285 .245 .300 .260 .420
E1 .305 .305 440
e .050 BSC .050_ BSC .050 BSC
K .008 .015 .008 .015 .008 015
L =250 370 .250 .370 250 370
Q .010 .040 .010 .040 .010 .040
S .045 .045 .045
S .005 .005 -005
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PACKAGE DIAGRAM OUTLINES

FLATPACKS
20—-28 LEAD FLATPACK
D
b — st L
L
£3
i
" LT
E
: |

E2

i
I
|

= B

he— - Al=—

NOTES:

[1] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED.
[2] BSC — BASIC PIN SPACING BETWEEN CENTERS.

DWG # F20—-1 F20-2 F24—1 F28-1

# OF LEADS (N) 20—LEADS 20-—LEADS (.295 BODY) | 24-—LEADS 28—-LEADS

MIN MAX MIN MAX MIN MAX MIN MAX

A .045 092 .045 .092 .045 .080 .045 .090
b .015 .019 015 .019 .015 .019 .015 .019
o] .003 .007 .003 .006 .003 .007 .004 .007
D .540 .540 .640 .710 .740
E .340 .360 .245 .303 .360 420 .480 .520
E2 130 .130 .180 180
E3 .030 .030 .030 .040
e .050 BSC .050 BSC .050_ BSC .050 BSC
K .006 .015 .008 .015
L .250 .370 .250 .370 .250 .370 .250 .370
Q .010 -040 .010 .040 .010 .040 .010 .040
S .045 .045 .045 .045
S$1 .005 -005 .005 .005
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PACKAGE DIAGRAM OUTLINES

FLATPACKS (Continued)

48—64 LEAD QUAD FLATPACK

f— L —

E
E2 £t

L

D1

1| ===

&

PIN 1 ID

NOTES:

[1] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED.

JUUHL

[2] BSC — BASIC PIN SPACING BETWEEN CENTERS.

>
t

N
=
1

A2

e N

.'_
(g}

DWG # F48—1 F64—1

# OF LEADS (N) 48-LEADS 64~LEADS

MIN MAX MIN MAX

A .089 .108 .070 .090
Al .079 .096 .060 .078,
A2 .058 .073 .030 .045
b .018 .022 .016 .020
C .008 .010 .009 .012
D .750 .885 915
D1 .100 REF .075 REF
D2 .550 BSC .750 BSC
D3 [ .830 .505 | .535
e .050 BSC .050 _BSC
E | 750 .885 | .915
E1 100 REF .075 REF
E2 .550 BSC .750 BSC
E3 | .630 .505 | .535
L .350 [ .450 .350 [ 450
ND 12 16
NE. 12 16
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PACKAGE DIAGRAM OUTLINES

PLASTIC FLATPACKS

84-132 LEAD PLASTIC QUAD FLATPACK (GULL WING)

.025 MIN
(OPTIONAL) |

© NOTES: UNLESS OTHERWISE SPECIFIED
1. DIMS D1,02, E1 & E2 DO NOT INCLUDE MOLD
PROTRUSION.
ALLOWABLE MOLD PROTRUSIONS ARE AS FOLLOWS:
D1 & E1= .010" MAX
D2 & E2= .007" MAX
2. PIN 1 IDENTIFIER CAN BE POSITIONED AT EITHER
ONE OF THESE TWO LOCATIONS.

—= =B (OPTIONAL)

( { \ ¥
A
T3 ;’1_-_._ SEATING PLANE
Al —I I——e
DWG No. PF84-1 PF100-1 PF132-1
No OF LEAD 84 LD 100 LD 132 LD
SYMBOLS MIN MAX MIN MAX MIN MAX
A 160 .180 .160 .180 160 .180
Al .020 .040 .020 .040 .020 .040
B .008 .016 .008 .016 .008 .016
b1 .008 .012 .008 .012 .008 .012
C .0055 .008 | .0055 .008 ] .0055 .008
D 775 .785 .875 .885 1.075 | 1.085
D1 647 .653 747 .753 .947 .953
:D2 .797 .803 .897 .903 | 1.097 | 1.103
D3 .500 REF .600 REF .B0OO REF
e .025 BSC .025 BSC .025 BSC
E .775 .785 .875 .885 1.075 1.085
E1 647 .653 747 .753 .947 .953
E2 797 .803 .897 903 | 1.097 | 1.103
E3 .500 REF .600 REF .BOO REF
L .020 .030 .020 .030 .020 .030
=3 0 8* 0° 8" 0 8
N 84 100 132 )
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PACKAGE DIAGRAM OUTLINES

i L

(M1) 28-PIN SIDEBRAZE DIP

| 1.380 |
| 1.420 |
0 5159 0.590
0.600 0.620
1 ¥ ¥
0210 0.220 o.o+o7
0.260 0.310 0.013
fl 11 11 1
LLELLLE =4 |
LR
0125
0.010 & B2
,l H .‘H ogT(; 0175
0.035 0.100 0.015
0.060 TYP. 0.022

(M2) 32-PIN SIDEBRAZE DIP

| 1.580
I 1.620
0,580 0.590
0.600 [ ] 0.620
! ¢
5
0.230 0.240 0.007
. 0.300 0.013

‘""l 0.050
0.015

0 100
P. 0.022

(M3) 40-PIN SIDEBRAZE DIP

(M4) 40-PIN SIDEBRAZE DIP

1.990

2.050

-5

J_ .

0.035 0 100 0.015
0.060 0.022

0.600 . 0.590
0.620 0.620
__L - ¥ l

0.230 [}

0320 | 0.007

1 0.013

e )

1 L o12s

0 010 0.175

0.050

(M5) 40-PIN SIDEBRAZE DIP

1.980

2:020
|n:anmHn:n||l:m|3,'g%L] 3520
N | I O |
0.230 0240 }
2250 0.310 0.007

(M6) 40-PIN SIDEBRAZE DIP

1.975 A
- 2.025 2.500 :
o 0:200 o5 oo oo oo (ggoe §f 385
T, o o 0 A
220 0230 ' 0230 0240 }
0.320 0.007 0.250 0.300 0.007
% 1T F 0.013 :El 1 11 1.I 1 0.013
[ELEL 5 AT
i ﬂH I
b e A e
oA h e oAb o
‘ 0.100 0.015 0.035 0.100 0.013
TYP. 0.022 0.060 TYP. 0.022
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PACKAGE DIAGRAM OUTLINES

(M7) 58-PIN SIDEBRAZE DIP

2.910
2970 _
RRERE odrs [ ot
E E 0.635 0.620
m X ¥y
- 1l 1 1 e | s——— | : _-T m
TEEEE 1y
i -
0.125
.l 4 0010 0475
050
0.035 0.100 0.015
0.060 TYP. 0.022

(M8) 64-PIN SIDEBRAZE DIP
- 9

1B
(00 oD 600 o0 Susfensfens]sus ;:I& I:: ] 0.8
0.900 09
0.230 0.240 [}
.. 0.007
r 1L I 1 0.013
FELEL MHHKH L
A rouyn
0.125
H 0010  0.175
0.050
0.035 0.100 0.015
0,060 TYP. 0.022

(M9) 30-PIN DUAL SIP

, 0.230
| 1,620 | 0270
I~ 1.580 ™l |<—-|
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PACKAGE DIAGRAM OUTLINES

(M10) 40-PIN DUAL SIP

0.230
|I= 3630 =l| 050 Ifin;l
L oL | | wm i{

ETTETELT by
bbb

Al ARy ey

0.035 0.100 0.015 T T TYP.
0.060 0.022

(M11) 28-PIN PLASTIC SIP

| 2.805
[ 2.830

LLLELLELLELLEEEELL Ly
]l funureoygrwognoorme D007
- _.| _."._l 0.025 0.125 o013
0.055 0.175
0.035 0.100 0.015
0.075 TYP. 0.022

(M12) 30-PIN PLASTIC SIP

| 3615 » 0625 0150
[ 3.645 | %75 0180

l 0.007
> _—I oozs 0.12 0.013
0.175
0.035 0.100 0.015
0.055 TYP. 0.022

’ (M13) 40-PIN PLASTIC SIP

| 4.005 |
0650  0.180
’ | 4.035 | o7t 0220

‘ | ]
' LLLELELLELELL [ﬁ [LELLELLL —
TTarrnomguom qrrnrnrngnn -

¥
* 0.007
> ——l 0.025 0.125 0013
™ M 0.055 0.175

i 0.035 0 100 0.015
0.075 0.022
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PACKAGE DIAGRAM OUTLINES

(M14) 40-PIN PLASTIC SIP

| 4,005 |
- 0.625 0.150
| 4.035 | o%75 o180

L’ o Je[ o[ e sl
I T |

R
ﬂl] | frurerrrrnrnrmr =

_.l — 0.025 0.125
0.055 0.175
0

———

0.920
L3
.340 ,007
. 0.013
qﬁﬁﬁﬁi’ i * gﬁ%
- ——|<—] 0.005
| 1 | 0.0s0 0.125
0.035 0.100 0.013 0175
0.060 TYP. 0.022

(M16) 28—-PIN CERAMIC SIP

g B L R —I[u.
LLLLELEL LT L1 ¥
b lLHII Lnugu - o
-' s ol —-om o o
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PACKAGE DIAGRAM OUTLINES

(M17) 36-PIN PLASTIC SIP
|

4760 _l '
| 4.780 "l o %%’(‘?’I l‘
-
0.725
MAX.
== 4
L LLELLELL IHI] WO KK R H poeeme—
TEuangomyamy peagnornnnaumyng e
0.040 D007
o I o
FRONT VIEW SIDE VIEW
R
i i £ i 3a70
IELEELEREEEE L LR EEE LR L L L i B
ponrrronnroogenerooreroooryaooron L
BACK VIEW l
(M18) 32-PIN
T
. 0.5%
3 J I l 0.620
PIN NO. 1 ’H‘?l::(g? %g_g_g 0.175 %
(M19) 40-PIN PLASTIC DIP 0,035 0015 '
[ 2,020 .
| MAX.
0.620 0.620
inininiziziainisizizininininiaininisi

X 3
| 3.000 1 0565 0.166

¥ 0.007
0.035 0.100 0.015 0.013
0.070 '"I I‘TYP. "““ 0.025 0030 0.125
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Integrated Device Technology, Inc. has sales representatives and distributors covering each geographic area. Contact the nearest IDT
Area Sales Office for the number of the local IDT sales office in your region.
Integrated Device Technology Area Sales Offices are located in:

BOSTON

15 Pleasant Strest Connector

Suite 502 -
Framingham, MA 01701
Tel.: (617) 872-4900
TLX: 855249

FAX: (617) 872-4906

IDT INTERNATIONAL LOCATIONS:

UNITED KINGDOM*

5 Bridge Street
Leatherhead

Surrey, UK KT228BL
Tel.: 011-44-372-377375
TWX: 851-94012233
FAX: 011-44-372-378851

* European Headquarters

CHICAGO
1375 E. Woodfield Road

Schaumburg, IL 60173
Tel.: (312) 843-1262
TWX: (910) 651-1910
FAX: (312) 843-2430

LOS ANGELES SANTA CLARA .
1570 Brookhollow Drive 3001 Stender Way
Suite 208 Santa Clara, CA 95052
Santa Ana, CA 92705 Tel.: (408) 492-8350

GERMANY

Steinsdorfstrasse 19/1
8000 Munich 22

West Germany

Tel.: 011-49-89-228-5071
TLX: 5214056 :
FAX: 011-49-89-228-5491

Tel: (714) 641-0601
EasyLink: 62909903
FAX: (714) 641-0855

FAX: (408) 492-8358

JAPAN

U.S. Bidg. 201

1-6-15 Hirakawa-Cho, Chiyoda-Ku
Tokyo 102, Japan

Tel.: 011-81-3-221-9821

FAX: 011-81-3-221-9824




Integrated Device Technology

3236 Scott Boulevard, Santa Clara, CA 95054-3090
(408) 727-6116 FAX: (408) 727-3468
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