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Front— Clockwise from left, 1) Micron’s Cache Data SRAM
wafer; 2) Micron team members build quality into every
Micron wafer at our Boise, Idaho, facilities; 3) a SEM photo-
graph of the SRAM lithography process; and 4) Micron’s
packaged SRAMs in SOJ, PQFP and SOIC packages.

Back — Micron’s Boise, Idaho, headquarters.




MICRON

- GENERAL INFORMATION

IMPORTANT NOTICE

Micron Technology, Inc., reserves the
right to change products or specifica-
tions without notice. Customers are
advised to obtain the latest versions of
product specifications, which should
be considered in evaluating a product’s
appropriateness for a particular use.
There is no assurance that Micron’s
semiconductors are appropriate forany
application by a customer.

MICRON TECHNOLOGY, INC,,
MAKES NO WARRANTIES EX-
PRESSED ORIMPLIED OTHER THAN
COMPLIANCE WITH MICRON’S
SPECIFICATION SHEET FOR THE
COMPONENT AT THE TIME OF
DELIVERY. ANY CLAIM AGAINST
MICRON MUST BE MADE WITHIN
NINETY (90) DAYSFROM THE DATE
OFSHIPMENT FROM MICRON, AND
MICRON HAS NO LIABILITY
THEREAFTER. ANY MICRON LIA-
BILITY IS LIMITED TO REPLACE-
MENT OF DEFECTIVE ITEMS OR
RETURN OF AMOUNTS PAID FOR
DEFECTIVEITEMS (ATTHE BUYER'’S
ELECTION).

MICRON’S PRODUCTS ARE NOT
AUTHORIZED FORUSE ASCRITICAL
COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT
THE EXPRESS WRITTEN APPROVAL
OF THE PRESIDENT OF MICRON
TECHNOLOGY, INC. AS USED
HEREIN:

A. LIFE SUPPORT DEVICES OR
SYSTEMS ARE DEVICES OR SYS-
TEMS WHICH (1) ARE INTENDED
FORSURGICALIMPLANTINTOTHE
BODY, OR (2) SUPPORT OR SUSTAIN
LIFE AND WHOSE FAILURE TO
PERFORM WHEN PROPERLY USED
IN ACCORDANCE WITH INSTRUC-
TIONS FOR USE PROVIDED IN THE
LABELING CAN BE REASONABLY
EXPECTED TO RESULT IN A
SIGNIFICANTINJURY TO THE USER.

B. CRITICAL COMPONENT IS ANY
COMPONENT OF A LIFE SUPPORT
DEVICE OR SYSTEM WHOSE
FAILURE TO PERFORM CAN BE
REASONABLY EXPECTED TOCAUSE
THEFAILURE OF THE LIFE SUPPORT
DEVICE OR SYSTEM OR TO AFFECT
ITS SAFETY OR EFFECTIVENESS.

PREFACE
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY, INC.

GENERAL INFORMATION

ADVANTAGES

Quality, productivity arid innovation unite at Micron.
Because of our emphasis on quality, we have created
hundreds of reliable, high-performance memory products.
Our products feature some of the industry’s fastest speeds
and smallest die sizes, delivered when you need them,
and reliable beyond your expectations. And, because we
produce our products in a centralized location, we can
offer unparalleled flexibility and project control.

COMPONENT INTEGRATED CIRCUITS

Micron Technology entered the memory market 14
years ago to manufacture dynamic random access memory
(DRAM). From there, we developed high-performance
fast static RAM (SRAM), multiport DRAM (VRAM and
Triple Port DRAM), and a variety other memory products.

As we bring progressive memory solutions to our
customers, we enjoy recognition for our achievements.
Micron’s Triple Port DRAM was the first IC ever to
incorporate a second, independent serial access port,
allowing unparalleled flexibility in data manipulation. In
1990, Micron'’s Triple Port received the 1990 “Product of
the Year” award from Electronic Products magazine.

SPECIALTY MEMORY PRODUCTS

Beyond our standard component memory, Micron is
introducing many revolutionary products that we expect
will follow the Triple Port’s tradition. From FIFOs to
processors, Micron continues to forge ahead into new
and exciting frontiers.

We are pleased to be first to market with our compact,
easy-to-install IC DRAM Card. Ideal for laptop, notebook
and other portable systems, Micron’s IC DRAM Card
offers both high density and low power within JEDEC
and JEIDA specifications.

MILITARY CERTIFIED PRODUCTS

As one of the few manufacturers of military-grade
memory in North America, Micron is proud to provide a
documented source inspection from wafer start to finished
product. We’ve earned recognition from U.S. and
European space agencies as well as Joint Army/Navy

certification for both our NMOS and CMOS process
technologies.

DIE SALES

In addition to our durable ceramic packaging, Micron
also provides memory devices in bare die form. These are
increasingly in demand for commercial and military use
in highly specialized applications. Micron’s bare dice are
available in 6" wafers and wafflepacks.

OEM SYSTEM-LEVEL PRODUCTS

For total project management, Micron offers added
value services. These include both standard contract
manufacturing of system-level products from any single
phase — design, assembly, customer kitted assembly,
comprehensive quality testing or shipping — and
complete turnkey services covering all phases of
production. Our component and system-level
manufacturing facilities are centrally located in Boise,
Idaho, so any reliable component products you may need
for your board are readily available.

QUALITY

Without a doubt, the most important thing we provide
goes out to every Micron customer with every Micron
product — quality. That’s because we believe that quality
must be internalized at every level of our company.
We're committed to our employees as well as our
customers. We provide every Micron team member with
the tools, confidence and motivation they need to make
Micron’s quality philosophy a reality.

One way we have measurably improved both
productivity and product quality is through our quality !
improvement teams. These groups of Micron team
members get together to address a wide range of issues
within their areas. We've also implemented statistical |
process controls to evaluate every facet of the memory |
design, fabrication, assembly and shipping process. And
our AMBYX™ intelligent burn-in and test system* gives
Micron the ultimate edge in product reliability.

*For more information on Micron’s AMBYX"™, see Section 7.
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Micron Technology, Inc., is dedicated to the design,
manufacture and marketing of high quality, highly reliable
memory integrated circuits. Our corporate mission is:

“To be a world class team
developing advantages for our customers”

At Micron, we are investing time, talent and resources
to bring you the finest DRAMs, SRAMs, VRAMs and other
specialty memory products. We have developed a unique
intelligent burn-in system, the AMBYX"™, that evaluates and
reports the quality level of each and every component we
produce.

We are dedicated to continuous improvement of all our
products and services. This means continual reduction of
electrical and mechanical defect levels. It also means the
addition of new services such as “just-in-time” delivery
and electronic data interchange programs. And, when you
have a design or application question, you can get the
answers you need from the source — one of Micron’s
applications engineers.

We’re proud of our products, our progress and our

performance. And we’re pleased that you’re choosing
Micron as your memory supplier.

The Micron Team

PREFACE HH Micron Technology, Inc., reserves the right to change products or specifications without notice.
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ABOUT THIS BOOK

CONTENT .

The 1992 SRAM Data Book from Micron Technology
provides complete specifications on all standard SRAMs
and SRAM modules as well as specialty and derivative
products based on our SRAM production process.

The SRAM Data Book is one of three product data books
Micron publishes. Its two companion volumes include our
DRAM Data Book (tobereleased in February /March 1992)
and Military Data Book (currently available).*

SECTION ORGANIZATION

Micron’s 1992 SRAM Data Book contains a detailed
Table of Contents with sequential and numerical indexes of
products as well as a complete product selection guide. The
Data Book is organized into nine sections:

* Sections 1-5: Individual product families.
Contains a product selection guide followed by
data sheets.

® Section 6: Application information.

e Section 7: Summary of Micron’s unique
quality and reliability programs and testing
operation, including our AMBYX™ intelligent
burn-in and test system.**

¢ Section 8: Packaging information.

¢ Section 9: Product ordering information,
including a list of sales representatives and
distributors worldwide.

DATA SHEET SEQUENCE

Data sheets in this book are ordered by width first and
depth second. For example, the SRAM section begins with
the 16K x 1 SRAM followed by 64K x 1 and all other x1
configurations in order of ascending depth. Next come the
x4 products, followed by x8, etc., as applicable to the
specific product family.

DATA SHEET DESIGNATIONS

As detailed below, each Micron product data sheet is
classified as either Advance, Preliminary or Final. In addi-
tion, new product data sheets that are new additions to this
databook are designated witha “New” in the tab area of the
front page.

SURVEY

We have included a removable, postage-paid survey
form in the front of this book. Your time in completing and
returning this survey will enhance our efforts to continually
improve our product literature.

For more information on Micron product literature, or to
order additional copies of this publication, contact:

Micron Technology, Inc.

2805 East Columbia Road

Boise, ID 83706

Phone: (208) 368-3900

FAX: (208) 368-4431

Customer Comment Line: (800) 932-4992

DATA SHEET DESIGNATORS
DATA SHEET MARKING DEFINITION
“Advance” This data sheet contains initial descriptions of products still under development.

“Preliminary”

This data sheet contains initial characterization limits that are subject to change upon full
characterization of production devices.

No Marking (Final)

ization sometimes occur.

This data sheet contains minimum and maximum limits specified over the complete power
supply and temperature range for production devices. Although considered final, these
specifications are subject to change, as further product development and data character-

the Data Book.

“New” This data sheet (which may be either Advance, Preliminary or Final) is a new addition to

* For complete information on Micron’s Military Products, send for our Military Data Book by calling Micron Technology, Inc.
**Micron’s Quality/Reliability Handbook is available by calling the number listed above.
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COMPONENT PRODUCT NUMBERING SYSTEM

Format = AA BB CC DDDD EE FFF-GG HH HH*

PRODUCT FAMILY DEVICE NUMBER OPTIONS
(NUMBER CAN BE MODIFIED (LISTED IN HIERARCHY IN CASE OF
TO INDICATE VARIATIONS) MULTIPLE OPTIONS)
DRAM = Width, Density
DRAM =4 DPDRAM = Width, Density Interim (Errata) Version =1
DPDRAM =42 TPDRAM = Width, Density Low Power, Extended Refresh DRAM
TPDRAM =43 DRAM FIFO = Width, Density and Low Power SRAM =L
DRAM FIFO =46 SRAM = Total Bits, Width JEDEC Test Mode (4 Meg DRAM) =J
=5 LATCHED SRAM = Total Bits, Width 3.3V =V

FIFO =52 CACHE SRAM = Density, Width 3.3V, Low Power, Extended Refresh  =H
CACHE/LATCHED SRAM =56 FIFO = Width, Density 2K Refresh (16 Meg DRAM) =R
SYNCHRONOUS SRAM =58 SYNCH. SRAM = Density, Width Self & Extended Refresh, Low Power =$

[
[ Aa[ BB [cc [ppDD] EE | FFF| GG HH HHY|
| T |

[ [
PRODUCT LINE PACKAGE CODE ACCESS TIME PROCESSING*
IDENTIFIER LEVEL/TEMP/SPECIAL
Micron Technology = MT PLASTIC -8 =8ns or 80ns Commercial Process
Component Product DIP =Blank  -10 =10ns or 100ns 0°C to +70°C = Blank
DIP (Wide Body) =W -12=12nsor 120ns  -40°C to +85°C =IT
ZIP =27 -15 = 15ns or 150ns -40°C to +125°C =AT
LCC =EJ -17=17ns -55°C to +125°C =XT
I soic =SG -20 = 20ns
QFpP =LG -25 = 26ns MIL-STD-883C
PROCESS TSOP (Typell)  =TG -35 = 35ns -55°C t0 +125°C =883C
TECHNOLOGY TSOP (Reversed) =RG -45 = 45ns -55°C to +110°C (DRAMs) = 883C
CMOS =C TSOP (Longer)  =TL -50 = 50ns 0°C to +70°C = M070
BICMOS =B S0J =DJ -53 = 53ns Low Volt Data Retention =L
SOJ (Reversed) =DR -55 = 55ns Tape and Reel =TR
S0J (Longer) =DL -60 = 60ns Bar Code =BC
-70 =70ns EPI Wafer =E
DIE -85 = 85ns
Die =XDC
Wafer =XWC
Military Die =XD
Military Wafer = XW
CERAMIC
DIP =C
DIP (Wide Body) =CW
LCC (Narrow Body)= ECN
LCC =EC
LCC (Wide Body) =ECW
S0IC =CG
S0J =DCJ
PGA =CA * Multiple processing codes are separated by a space.
FLAT PACK =F Listed in hierarchy in case of multiple options.
Format = AA BB C DDD EE-FF GG* PACKAGE CODE
DIP =D
GOLD PLATE =G
zIP =Z
NUMBER OF SIP =N
PARTS DEPTH SIMM =M
[Aa]BB] c [ DDD [EE] F [GG*|
| |
[ [
PRODUCT LINE RAM FAMILY ORGANIZATION SPECIAL
IDENTIFIER DESIGNATOR*
Micron Technology —=MT SRAM =S Width Partial =P
Component Product DRAM =D Low Power =L
* Multiple processing codes are separated by a space.
Listed in hierarchy in case of multiple options.
REFACE Micron Technology, Inc., reserves the right to change products or specifications without notice.
EV.11/91 V
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TECHNOLOGY. INC.

MICRON

SRAM PRODUCT SELECTION GUIDE*

Memory Control Part Access Package and Number of Pins
Configuration Functions Number Time (ns) | PDIP S0J ZIP SOIC | Process | Page
16K x 1 CE only MT5C1601 81035 20 24 - - CMOS | 1-1
64K x 1 CE only MT5C6401 8t0 35 22 24 - - CMOS | 1-9
256K x 1 CE only MT5C2561 15 to 45 24 24 - - CMOS | 1-17
1 Megx 1 CE only MT5C1001 20 to 45 28 28 - - CMOS | 1-25
4K x 4 CE only MT5C1604 81035 20 24 - - CMOS | 1-33
4K x 4 CE&OE MT5C1605 81035 22 24 - - CMOS | 1-41
4K x 4 Separate /0 MT5C1606 81to 35 24 24 - - CMOS 1-49
4K x 4 Separate /O, High-Z MT5C1607 | 81035 24 24 - - CMOS | 1-49
16K x 4 CE only MT5C6404 | 8to 35 22 24 - - CMOS | 1-57
16K x 4 CE&OCE MT5C6405 | 8to 35 24 24 - - CMOS | 1-65
16K x 4 Separate I/0, CE1, CE2, OE | MT5C6406 81035 28 28 - - CMOS | 1-73
16K x 4 Separate I/0, High-Z MT5C6407 8t035 28 28 - - CMOS | 1-73
64K x 4 CE only MT5C2564 1510 45 24 24 - 24 CMOS | 1-81
64K x 4 CE&OE MT5C2565 1510 45 28 28 - - CMOS | 1-89
256K x 4 CE&OE MT5C1005 | 20to 45 28 28 - - CMOS | 1-97
1 Meg x 4 CE&OCE MT5C4005 | 20to 55 - 32 - - CMOS | 1-105
1 Megx 4 CE&OE MT5C4105 12t0 17 - 32 - - CMOS | 1-107
2K x 8 CE&OE MT5C1608 | 8to 35 24 24 - - CMOS | 1-109
8K x 8 CE1, CE2 & OF MT5C6408 | 8to 35 28 28 - - CMOS | 1-117
32K x 8 CE&OE MT5C2568 1510 45 28 28 28 - CMOS | 1-125
128K x 8 CE1, CE2 & OE MT5C1008 | 20to 45 32 32 - - CMOS | 1-133
128K x 8 CE&OE MT5C1009 | 20to 45 32 32 - - CMOS | 1-141
512K x 8 CE&OE MT5C4008 20 to 55 - 32 - - CMOS | 1-149
512K x 8 CE&OE MT5C4108 121017 - 36 - - CMOS | 1-151
32K x 9 CE1, CE2 & OE MT5C2889 151025 - 32 - - CMOS | 1-153
128K x 9 CE&OE MT5C1189 1710 35 - 32 - - CMOS | 1-161
256K x16 | CE & OE MT5C4116 121017 - 44 - - CMOS | 1-169

*Automotive, industrial and extended temperature specifications begin on page 1-171.

©1991, Micron Technology, Inc.

Micron Technology, Inc., reserves the right to change products or specifications without notice.
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SYNCHRONOUS SRAM PRODUCT SELECTION GUIDE

Data Input Latch

Memory .Control Part Access Package
Configuration Functions Number Time (ns) PLCC PQFP S0J Process Page
128K x 9 Synchronous MT58C1289 16, 20 - - 32 CMOS 2-1
SPARC™ Cache SRAM
Registered Address, Write
16K x 16 Control, Dual Chip Enable; MT58C1616 15, 17, 20, 25 52 52 - CMOS 2-11
Data Input Latch
Registered Address, Write
16K x 18 Control, Dual Chip Enable; MT58C1618 15, 17, 20, 25 52 52 - CMOS 2-21

©1991, Micron Technology. Inc

Micron Technology, Inc., reserves the right to change products or specifications without notice
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TECHNOLOGY, INC

MICRON

SRAM MODULE PRODUCT SELECTION GUIDE

Memory Optional Part Access Package and No. of Pins
Configuration Access Cycle Number Time (ns) DIP ZIP SIMM | Process | Page
128K x 8 CE&OE MT4S1288 30, 35, 45 32 - - CMOS 3-1
32K x 16 CE&OCE MT2S3216 30, 35, 45 40 - - CMOS | 3-9
64K x 16 CE&OE MT4S6416 30, 35,45 40 - - CMOS 3-17
16K x 32 CE&OCE MT8S1632 15, 20, 25, 30, 35, 45 - 64 64 CMOS 3-25
64K x 32 CE&OE MT8S6432 20, 25, 30, 35, 45 - 64 64 CMOS 3-33
128K x 32 CE&OE MT4S12832 20, 25, 35, 45 - 64 64 CMOS | 3-41
256K x 32 CE&OE MT8S25632 20, 25, 35, 45 - 64 64 CMOS | 3-49

©1991, Micron Technology, Inc.

Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

CACHE DATA/LATCHED SRAM PRODUCT SELECTION GUIDE

Memory Control Part Access Package
Configuration Functions Number Time (ns) PLCC PQFP | Process | Page
Dual 4K x 16 or Mode, Byte Select, CE, OE MT56C0816 20, 25, 35 52 52 CMOS 4-1
Single 8K x 16 Address Latch (A0-A11) ;
Dual 4K x 16 or Mode, Byte Select, CE, OE MT56C3816 20, 25,35 52 52 CMOS 4-13
Single 8K x 16 Address Latch (A0-A12)
16K x 16 Latched Address and Data, Dual MT5C2516 15,17, 20, 25 52 52 CMOS 4-25
Chip Enables, Byte Write Controls
Dual 4K x 18 or Mode, Byte Select, CE, OE MT56C0818 | 20, 25, 35 52 52 CMOS | 4-39
Single 8K x 18 Address Latch (A0-A11)
Dual 4K x 18 or Mode, Byte Select, CE, OE MT56C2818 | 24,28 52 52 CMOS | 4-51
Single 8K x 18 Synchronous Write Enable : .
Dual 4K x 18 or Mode, Byte Select, CE, OE MT56C3818 | 20, 25, 35 52 52 CMOS 4-61
Single 8K x 18 Address Latch (A0-A12)
16K x 18 Latched Address and Data, Dual MT5C2818 15, 17, 20, 25 52 52 CMOS 4-73
Chip Enables, Byte Write Controls

TECHNOLOGY. INC.

©1991, Micron Technology, Inc.

Micron Technology, Inc., reserves the right to change products or specifications without notice.
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FIFO MEMORIES PRODUCT SELECTION GUIDE

Expandable Depth and Width

Memory Control Part Cycle Package and Number of Pins
Configuration | Functions Number Time (ns) PDIP PLCC S0J Process| Page
512x9 Expandable Depth and Width MT52C9005 15, 20, 25, 35 28 32 28 CMOS 5-1
512x9 Programmable Flag MT52C9007 15, 20, 25, 35 28 32 28 CMOS 5-13
Expandable Depth and Width
1Kx9 Expandable Depth and Width MT52C9010 15, 20, 25, 35 28 32 28 CMOS 5-29
1Kx9 Programmable Flag MT52C9012 15, 20, 25, 35 28 32 28 CMOS 5-41
Expandable Depth and Width \
2Kx 9 Expandable Depth and Width MT52C9020 15, 20, 25, 35 28 32 28 CMOS 5-57
2Kx9 Programmable Flag MT52C9022 15, 20, 25, 35 28 32 28 CMOS 5-69

©1991, Micron Technology, Inc.

Micron Technology, Inc., reserves the right to change products or specifications without notice.
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APPLICATION/TECHNICAL NOTE SELECTION GUIDE

Application/Technical Note Title Page
TN-00-01 Moisture Absorption in Plastic Packages 6-1

TN-00-02 Micron Tape and Reel Procedures 6-3

TN-05-02 SRAM Bus Contention Design Considerations 6-9

TN-05-03 SRAM Capacitive Loading 6-13
TN-05-06 1 Meg Fast SRAM Typical Operating Curves 6-15
TN-05-07 256K Fast SRAM Typical Operating Curves 6-17
TN-05-08 64K Fast SRAM Typical Operating Curves 6-19
TN-05-12 128K x 8 SRAM Chip Enable Options 6-21
AN-56-01 MT56C0816 Cache Data SRAM Family 6-23

©1991, Micron Technology, Inc.

Micron Technology, inc., reserves the right to change products or specifications without notice.
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MICR

SRAM PRODUCT SELECTION GUIDE*

Memory Control Part Access Package and Number of Pins
Configuration Functions Number Time (ns) | PDIP S0J ZIP SoIC Process | Page
16K x 1 CE only MT5C1601 810 35 20 24 - - CMOS 1-1
64K x 1 CE only MT5C6401 81035 22 24 - - CMOS | 1-9
256K x 1 CE only MT5C2561 15 to 45 24 24 - - CMOS 1-17
1 Megx 1 CE only MT5C1001 20 to 45 28 28 - - CMOS 1-25
4K x 4 CE only MT5C1604 81035 20 24 - - CMOS 1-33
4K x 4 CE&OE MT5C1605 8to 35 22 24 - - CMOS 1-41
4K x 4 Separate /0 MT5C1606 81035 24 24 - - CMOS 1-49
4K x 4 Separate 1/0, High-Z MT5C1607 81035 24 24 - - CMOS 1-49
16K x 4 CE only MT5C6404 810 35 22 24 - - CMOS 1-57
16K x 4 CE & OE MT5C6405 81035 24 24 - - CMOS 1-65
16K x 4 Separate 1/0, CE1, CE2, OE | MT5C6406 810 35 28 28 - - CMOS 1-73
16K x 4 Separate I/0, High-Z MT5C6407 81035 28 28 - - CMOS | 1-73
64K x 4 CE only MT5C2564 1510 45 24 24 - 24 CMOS 1-81
64K x 4 CE&OE MT5C2565 15 to 45 28 28 - - CMOS 1-89
256K x 4 CE & OE MT5C1005 20to 45 28 28 - - CMOS 1-97
1 Megx 4 CE & OE MT5C4005 20to 55 - 32 - - CMOS 1-105
1 Meg x 4 CE&OE MT5C4105 | 12to 17 - 32 - - CMOS | 1-107
2K x 8 CE&OE MT5C1608 810 35 24 24 - - CMOS 1-109
8K x 8 CEi,CE2&OE MT5C6408 8 to 35 28 28 - - CMOS 1-117
32K x 8 CE & OE MT5C2568 15t0 45 28 28 28 - CMOS 1-125
128K x 8 CE1,CE2 & OE MT5C1008 20to 45 32 32 - - CMOS 1-133
128K x 8 CE & OE MT5C1009 2010 45 32 32 - - CMOS 1-141
512K x 8 CE & CE MT5C4008 20to 55 - 32 - - CMOS 1-149
512K x 8 CE&OE MT5C4108 | 12t0 17 - 36 - - CMOS | 1-151
32K x 9 CE1, CE2 & OE MT5C2889 1510 25 - 32 - - CMOS 1-153
128K x 9 CE&OE MT5C1189 17 to 35 - 32 - - CMOS 1-161
256K x 16 CE&OE MT5C4116 12t0 17 - 44 - - CMOSs 1-169

*Automotive, industrial and extended temperature specifications begin on page 1-171.

NOTE:

Many Micron components are available in bare die form. Contact Micron Technology, Inc., for more information.




MICRON

TECHNOLOGY. INC.

MT5C1601

SRAM

16K x 1 SRAM

FEATURES

* High speed: 8, 10, 12, 15, 20, 25 and 35ns

¢ High-performance, low-power, CMOS double-metal
process

¢ Single +5V +10% power supply

* Easy memory expansion with CE option

All inputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
35ns access -35
* Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L
* Temperature
Industrial ~ (-40°C to +85°C) 1T
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT
GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
sower CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
louble-layer polysilicon technology.

For flexibility in high-speed memory applications, Micron
ffers chip enable (CE) on all organizations. This enhance-
nent can place the outputs in High-Z for additional
lexibility in system design. The x1 configuration features
ieparate data input and output.

PIN ASSIGNMENT (Top View)
20-Pin DIP

(A-4)
ro 1~ 20 []vee
A1) 2 19 [] A13
A2[| 3 18 {] A2
A3[] 4 17 [] A11
A4Q5 16 [] A10
A5 [] 6 15 [] A9
A6 [] 7 14 {] a8
afls 13 [] A7
WE[| 9 12 (b
vss [| 10 1 ] CE
24-Pin SOJ

(E-4)

A0 [ 1
A1 Q2
A2 3
A3 [ 4
A4 Q5
NC [ 6
NC [ 7
A5 08
A6 [
_Qd
WE 0
Vss [

Writing to these devices is accomplished when write
enable (WE) and CE inputs are both. LOW. Reading is
accomplished when WE remains HIGH and CE goes to
LOW. The device offers a reduced power standby mode
when disabled. This allows system designers to achieve
their low standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

IT5C1601
EV.11/91

1-1

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MT5C1601

FUNCTIONAL BLOCK DIAGRAM

Vce GND

A5 —»
A2 —> o 1
w - D
AL —> 8 Q rjd
O 16,384-BIT E
A= U0 MEMORY ARRAY & {% Q
e —| = o
0 Q _
M—| & = _Co——.- CE
A0 —> o]
(LSB) |
7
WE
COLUMN DECODER
(LSB) POWER

DOWN

LI S N N N B

A6 A9 A8 A7 A13 A10 A1

TRUTH TABLE
MODE CE WE OUTPUT POWER
STANDBY H X HIGH-Z |STANDBY
READ L H Q ACTIVE
WRITE L L HIGH-Z ACTIVE

MT5C1601 1 2 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/81 = ©1991, Micron Technology, Inc



MICRON

TECHNOLOGY. INC.

MT5C1601

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss .............. -1Vto +7V
Storage Temperature (Plastic) ...........ceo...... -55°C to +150°C
Power Dissipation AW
Short Circuit Output Current 50mA

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C <T, <70°C; Vee = 5V £10%)

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

NVYHS 1SV .

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage VH 22 Vee +1 \ 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \ 1,2
Input Leakage Current 0V <Vin<Vce L -5 5 A
Output Leakage Current Output(s) Disabled ILo -5 5 HA
0V < Vour < Vee
Output High Voltage loH = -4.0mA VoH 24 \" 1
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 | -15 | -20 | -25 | -35 | UNITS| NOTES
Power Supply CE < Vi; Vec = MAX
Current: Operating f=MAX =1/RC lcc 65 [160[150 |140(120(110[100| 90 | mA | 3, 14
Outputs Open
Power Supply CE = ViH; Ve = MAX
Current: Standby f=MAX =1/RC IsB1 20 | 55|50 |45 (40|35 (30| 25| mA| 14
Outputs Open
CE > Vcc -0.2V; Vee = MAX
ViL £ Vss +0.2V IsB2 04 | 3|3 313 |3 3 3| mA| 14
Vi 2 Vee -0.2V; f=0

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 7 pF 4
Output Capacitance Vce =5V Co 7 pF 4

MT5C1601
REV. 11/91

1-3

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.



TECHNOLOGY. INC.

MICRON MT5C1601

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, < 70°C; Ve = 5V +10%)

B

; -8 -10 -12 -15 -20 -25 -35

m DESCRIPTION

-'l . SYM | MIN |[MAX [ MIN |MAX |MIN |MAX | MIN | MAX | MIN |MAX | MIN | MAX |MIN |MAX | UNITS |NOTES

m READ Cycle

m READ cycle time 'RC | 8 10 12 15 20 25 35 ns

2 Address access time tAA 8 10 12 15 20 25 35 | ns
Chip Enable access time tACE 7 9 10 12 15 20 30 ns
Output hold from address change| 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z |1LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |*HZCE 4 5 6 7 8 8 8 ns 6,7
Chip Enable to power-up time U | 0 0 0 0 0 0 0 ns
Chip disable to power-down time | tPD 8 10 12 15 20 25 35 | ns
WRITE Cycle
WRITE cycle time ‘wec | 8 10 12 15 20 25 35 ns
Chip Enable to end of write Icw | 8 9 10 12 15 20 25 ns
Address valid to end of write AW | 8 9 1| 12 15 20 25 kns
Address setup time IAS | 0 0 0 0 0 0 0 ns
Address hold from end of write '‘AH | 0 0 0 0 0 0 0 ns
WRITE pulse width wp | 7 8 . 9 12 15 18 20 ns
Data setup time DS | 5 6 7 8 10 10 12 ns
Data hold time DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z {ILZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z |tHZWE 4 5 5 6 8 8 8 ns 6

*These specifications are preliminary.

MT5C1601 .1 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, inc.



MICRON

TECHNOLOGY. INC.

MT5C1601

AC TEST CONDITIONS ‘
Input pulse levels ..........ccccoveeininnnnee Vss to 3.0V
Input rise and fall times ...5ns
Input timing reference levels ............cccceeenenene 1.5V
Output reference levels ..........ccccooeeeiniiinneencnne 1.5V
Outputload .........ccoeeereiiiiinne See Figures 1 and 2

NOTES

. All voltages referenced to Vss (GND).

-3V for pulse width < 20ns.

Icc is dependent on output loading and cycle rates.

This parameter is sampled.

Test conditions as specified with the output loading

as shown in Fig. 1 unless otherwise noted.

6. 'HZCE and 'HZWE are specified with CL = 5pF as in
Fig. 2. Transition is measured +500mV from steady
state voltage.

7. Atany given temperature and voltage condition,
tHZCE is less than 'LZCE and ‘HZWE is less than
{LZWE.

ol

+5V
480

+5V
480

30 pF 5pF

255 255

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. All chip enables are
held in their active state.

10. Address valid prior to or coincident with latest
occurring chip enable.

11. 'RC = Read Cycle Time.

12. Chip enable (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-171.

14. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcce for Retention Data VDR 2 — \"

CE = (Vec-0.2V) | Vecc=2V|  lccor 95 250 uA
Data Retention Current ViN = (Vce -0.2V)

or<0.2v Vce = 3V 125 400 UA

Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R RC ns 4, 11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vee

4.5V

CDR

R

o/ S

= a7/
DON'T CARE

R UNDEFINED

MT5C1601
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON | MT5C1601

TECHNOLOGY, INC.

READ CYCLE NO. 18°

wvds 1svd B

tre |
ADDR VALID *
Y |
toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27.8 10

RC
CE \ ]
'ACE
L zcE HZCE
DQ HIGH-Z DATA VALID )

tpu tpD
j—————|
lcc J[ SL

DON'T CARE

X UNDEFINED

MT5C1601 1 6 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 . = ©1991, Micron Technology, Inc.



MICRON

MT5C1601

ADDR

ADDR

WRITE CYCLE NO. 1
(Chip Enable Controlled)

\ !
T L A
WRITE CYCLE NO. 2

(Write Enable Controlled) 7 12

| tow tAﬁ
Wm&' ‘ t LA
— 7
tHzWE | tLzwe
DON'T CARE
B unpeFINED

MT5C1801
REV. 11/91

1 7 Micron Technology, Inc., reserves the right to change products or specifications without no(lcé.
= ©1991, Micron Technology, Inc.
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MICRON

TECHNOLOGY. INC.

MT5C6401

SRAM

64K x 1 SRAM

FEATURES

* High speed: 8, 10, 12, 15, 20, 25 and 35ns

¢ High-performance, low-power, CMOS double-metal
process

® Single +5V +10% power supply

* Easy memory expansion with CE option

¢ Allinputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
35ns access -35
* Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Auvailable in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

¢ Temperature
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications, Micron
offers chip enable (CE) on all organizations. This enhance-
ment can place the outputs in High-Z for additional
flexibility in system design. The x1 configuration features
separate data input and output.

PIN ASSIGNMENT (Top View)
22-Pin DIP
(A-6)
a1 7 20 vee
Al []2 21 [] A15
A2 |3 20 [] A14
A3 []4 19 [] A13
A4 []5 18 [] A12
A5 |6 17 [] A1
A6 [17 16 [] A10
A7 []8 15 [] A9
Q[le 14 [] A8

WE [] 10 131D
vss [] 11 12 [] CE
24-Pin SOJ
(E-4)

Ao O 1 24 0 Vee
A1 Q2 23 0 A15
A2[3 22 0 A4
A3 [ 4 21 1 A13
A4 L5 20 0 A12
A5 6 19 O NC
NC O 7 18 0 A1
A6 [ 8 17 g A10
A7 09 16 0 A9
_aqg+1o 15 [1 A8
WE [ 11 140D
Vss [] 12 13 0CE

Writing to these devices is accomplished when write

enable (WE) and CE inputs are both LOW. Reading is-

accomplished when WE remains HIGH and CE goes to
LOW. The device offers a reduced power standby mode
when disabled. This allows system designers to achieve
their low standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C6401
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON MT5C6401

FUNCTIONAL BLOCK DIAGRAM

Vce GND

A6 —>
Al4
| g _J <1 D
A5 —> 8 8 J
o 65,536-BIT E
Moo= W MEMORY ARRAY 5 > Q
A3 —> 3 o Vr
o Q _
A2 —| T Co——o— CE
Al —> O—
(LSB)
Ne:
WE
COLUMN DECODER
(LSB)|  |POWER

DOWN

(T N Y Y N N

A13 A12 A7 A10 A8 A15 A1l A0

TRUTH TABLE
MODE CE | WE OUTPUT | POWER
STANDBY H X HIGH-Z |STANDBY
READ L H Q ACTIVE
WRITE L L HIGH-Z | ACTIVE

MT5C6401 1 1 o Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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TECHNOLOGY. INC

MT5C6401

ABSOLUTE MAXIMUM RATINGS*
Voltage on Vcc Supply Relative to Vss .............. -1IVto +7V

Storage Temperature (Plastic)
Power Dissipation .........c..cc.ceirimeuninicniinieeiicee s
Short Circuit Output Current

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C < T, <70°C; Voo = 5V £10%)

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

INVHS 1SV4 .

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage “ViH 22 Vce +1 \ 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \" 1,2
Input Leakage Current 0V <VIN<Vce ILi -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 A
0V < Vout < Vce
Output High Voltage loH = -4.0mA VoH 24 v 1
Output Low Voltage loL = 8.0mA VoL 0.4 Vv 1
MAX

| DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 | -15 | -20 | -25 | -35 | UNITS| NOTES
Power Supply CE < Vi; Voc = MAX
Current: Operating f= MAX = 1/'RC Icc 65 |160|150|140|120|110 {100 90| mA | 3, 14

Outputs Open

Power Supply CE = Viv; Vce = MAX :
Current: Standby f=MAX =1/RC IsB1 20 | 55|50 | 45|40 |35 |30| 25| mA| 14

Outputs Open

CE 2 Vcc -0.2V; Vee = MAX

ViL< Vss +0.2V IsB2 04 | 3|3 3 313 3 3| mA| 14
VIH>Vcc -0.2V;f=0
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Input Capacitance T A= 25°C,f=1MHz Ci 7 pF 4
Output Capacitance Vce =5V Co 7 pF 4
gscm;‘ 1 - 1 1 Micron Technology, Inc., reserves the right to change products ;‘r ;gsfﬂ;ﬁznﬁevé::z:ﬁ gr;ol;::::
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MICRON

TECHNOLOGY. INC.

MT5C6401

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Note 5, 13) (0°C < T, < 70°C; Vco = 5V +10%)

-8* -10 -12 -15 -20 -25 -35
DESCRIPTION
SYM | MIN |MAX | MIN | MAX |MIN |MAX | MIN | MAX | MIN |MAX | MIN | MAX | MIN |MAX | UNITS |NOTES
READ Cycle
READ cycle time 'RC | 8 10 12 15 20 25 35 ns
Address access time tAA 8 10 12 15 20 25 35 [ ns
Chip Enable access time tACE 7 9 10 12 15 20 30 ns
Output hold from address change| 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z |'LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |HZCE 4 5 6 7 8 8 8 ns 6,7
Chip Enable to power-up time Py 0 0 0 0 0 0 0 ns
Chip disable to power-down time | PD 8 10 12 15 20 25 35 | ns
WRITE Cycle
WRITE cycle time ‘we | 8 10 12 15 20 25 35 ns
Chip Enable to end of write 'ICwW | 8 9 10 12 15 20 25 ns
Address valid to end of write AW | 8 9 1 12 15 20 25 ns
Address setup time IAS | O 0 0 0 0 0 0 ns
Address hold from end of write ‘AH | 0 0 0 0 0 0 0 ns
WRITE pulse width wp | 7 8 9 12 15 18 20 ns
Data setup time DS | 5 6 7 8 10 10 12 ns
Data hold time DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z [1LZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z [tHZWE 4 5 5 6 8 8 8 ns 6
*These specifications are preliminary.
g 1-12 e D Sraat, Miton Toehnology,




MICRON

TECHNOLOGY. INC.

MT5C6401

AC TEST CONDITIONS
Input pulse levels ... Vss to 3.0V
Input rise and fall times ...........cccocvvviienernnnenne. 5ns
Input timing reference levels ...........ccccecviinennne 1.5V
Output reference levels ..........coceiveneneieciceneene 1.5V
Output load ...........ccecevueueneen.... Se€ Figures 1 and 2

NOTES

1. All voltages referenced to Vss (GND).

2. -3V for pulse width < 20ns.

3. Icc is dependent on output loading and cycle rates.

4. This parameter is sampled.

5. Test conditions as specified with the output loading

as shown in Fig. 1 unless otherwise noted.

*HZCE and 'tHZWE are specified with CL = 5pF as in

Fig. 2. Transition is measured +500mV from steady

state voltage.

7. Atany given temperature and voltage condition,
tHZCE is less than 'LZCE and '"HZWE is less than
'LZWE

o

+5V
480

+5V
480

30 pF 5pF

255 255

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. All chip enables are
held in their active state.

10. Address valid prior to or coincident with latest
occurring chip enable.

11. {RC = Read Cycle Time.

12. Chip enable (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature

» specifications, refer to page 1-173.

14. Typical values are measured at 5V, 25°C and 20ns

cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcce for Retention Data VDR 2 — \

CE > (Vec-0.2V) | Vec=2V|  Iccor 95 250 WA
Data Retention Current VIN 2 (Vcc -0.2V)

or<0.2v Vce = 3V 125 400 uA

Chip Deselect to Data 'CDR 0 — ns 4
Retention Time :
Operation Recovery Time ‘R tRC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE
— \ 45V 4.5V,
Vee K Vor
tcDR R
7/ S - /i
L=
///] DON'T CARE
TAVAY,Y|
(X UNDEFINED
MT5C6401 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 1 = 1 3 ©1991, Micron Technology, Inc.
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MICRON MT5C6401

READ CYCLE NO. 189

tRc |
ADDR VALID i
< tAA |
toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27.8.10

tRc

DQ HIGH-Z DATA VALID

tpu I tPD
l——— | <—-——-——>'
Icc L

DON'T CARE

B unpeFINED
MT5C6401 1 1 4 Micron Technology, Inc., reserves the right to change products or spec\'spauons without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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TECHNOLOGY, INC.

MT5C6401

WRITE CYCLE NO. 1
(Chip Enable Controlled)

twe
ADDR
tAw
tas | fow taH
CE 5L ](
twp
WE me 1 7//////////7//7///7% /
__'ps IbH
KKK XXX K XX KX XK XXX KX XX KK KX KT CRXXRKXXKRK)
D KRR RRXR KRN RRRXLRRNXRRAXLRRXRY DATA VALID KRR
Q HIGH-Z
WRITE CYCLE NO. 2
(Write Enable Controlied) 7. 12
twe
ADDR
taw
tcw tAH
l tas twp
_ Y /
we Yi; y
) ps tDH
VA AN S A AR AR A A AR AN A AV A VYA
e,
I N DATAVALID
tHzwWE ! tLzwe
XK KKK XXX X XXX XXX XXXXXXXXXXXR) (RXXXXXRRX
O o oottt HIGH-Z ————————{ 00BN

DON'T CARE

XX
UNDEFINED

MT5C6401
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON

TECHNOLOGY. INC.

MT5C2561

SRAM

256K x 1 SRAM

FEATURES

¢ High speed: 15, 20, 25, 30, 35 and 45ns

¢ High-performance, low-power, CMOS double-metal
process

¢ Single +5V +10% power supply

* Easy memory expansion with CE option

All inputs and outputs are TTL compatible

L]

OPTIONS MARKING
¢ Timing
15ns access -15
20ns access -20
25ns access -25
30ns access -30
35ns access -35
45ns access -45
* Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book. :

e 2V data retention L

e Temperature
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications, Micron
offers chip enable (CE) on all organizations. This
enhancement can place the outputs in High-Z for additional
flexibility in system design. The x1 configuration features
separate data input and output.

PIN ASSIGNMENT (Top View)

24-Pin DIP
(A-7)

af[1 ~ 2]l vee
A2 23 [] A17
A2[]3 22 [] A6
A3[]4 21 ] At5
A4l 5 20 [] A4
As[] 6 19 [] A13
As (|7 18 [] A12
A7 (|8 17 ] A1t
A8 ]9 16 [] A10
aff10 15 [] A9
WE[| 11 14{]D
vss [| 12 13 [] CE

24-Pin SOJ

(E-4)

A0 O 1 24 1 Ve
Al L2 23 1 A17
A2(3 22 [1 A16
A3 4 21 1 A15
A4 5 20 [1 A14
A5 6 19 1 A13
A6 7 18 0 A12
A7 08 17 0 A1
A8 9 16 [ A10
Q10 15 [I A9
WE [ 11 14 1D
Vssa 12 13 I CE

Writing to these devices is accomplished when write
enable (WE) and CE inputs are both LOW. Reading is

- accomplished when WE remains HIGH and CE goes to

LOW. The device offers a reduced power standby mode
when disabled. This allows system designers to achieve
their low standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C2561
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON | MT5C2561

. - FUNCTIONAL BLOCK DIAGRAM
“
>
g Vee GND
2 b
Y
> Al4 —»
g A13 —»
o 1
. | D
Al2 —» § 8 jl
A —1 O 262,144-BIT 5 e
A —| & MEMORY ARRAY o] Q
= o |
A2 —> O g .
A —>
O
—J
WE
COLUMN DECODER
(LSB) POWER

DOWN

TTTTTTT?TT

A5 A4 A1l A0 A9 A17 A16 A15

TRUTH TABLE
MODE CE | WE OUTPUT | POWER
STANDBY H X HIGH-Z | STANDBY
READ L H Q ACTIVE
WRITE L L HIGH-Z | ACTIVE

MT5C2561 1 1 8 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY. INC.

MT5C2561

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss

Storage Temperature (Plastic)
Power Dissipation
Short Circuit Output Current

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C < T, <70°C; Voo = 5V £10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce+1 Vv 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 Vv 1,2
Input Leakage Current 0V <Vin<Vce ILi -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 LA
0V < Vour < Vee
Output High Voltage loH = -4.0mA VoH 24 \" 1
Output Low Voltage loL = 8.0mA VoL 0.4 \" 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP |-15 |-20 | -25 | -30 |-35 | -45 |UNITS |NOTES
Power Supply CE < Vi; Vec = MAX
Current: Operating f=MAX =1/RC lcc 75 [140 ({120 [110{ 95 |90 |90 [ mA |3, 14
Outputs Open '
Power Supply CE > Vix; Vec = MAX
Current: Standby f=MAX = 1/1RC IsB1 11 |30 |30 |25 |25 |25 |26 | mA | 14
Outputs Open
CE 2 Vce -0.2V; Vee = MAX
ViL < Vss +0.2V IsB2 0415 |5 |5 5117 |7 |mA| 14
ViH>Vcc-0.2V;f=0
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 6 pF 4
Output Capacitance Vcc =5V Co 5 pF 4

MT5C2561
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRO

TECHNOLOGY. INC.

MT5C2561

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, < 70°C; Veo = 5V +10%)

-15 -20 -25 -30 -35 -45
DESCRIPTION
SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN [ MAX | MIN | MAX UNITS [NOTES
READ Cycle
READ cycle time tRC | 15 20 25 30 35 45 ns
Address access time tAA 15 20 25 30 35 45 | ns
Chip Enable access time tACE 15 20 25 30 35 45 ns
Output hold from address change | 'OH 3 3 5 5 5 5 ns
Chip Enable to output in Low-Z LZCE| 4 6 6 6 6 6 ns
Chip disable to output in High-Z | *HZCE 8 9 9 12 15 18 ns |67
Chip Enable to power-up time Py 0 0 0 0 0 0 ns
Chip disable to power-down time tPD 15 20 25 30 35 45 ns
WRITE Cycle
WRITE cycle time 'WC | 15 20 20 25 30 35 ns
Chip Enable to end of write tcw 10 15 15 18 20 25 ns
Address valid to end of write AW 10 15 15 18 20 25 ns
Address setup time 'AS 0 0 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 0 0 ns
WRITE pulse width wp 10 15 15 18 20 25 ns
Data setup time DS 7 10 10 12 15 20 ns
Data hold time DH 0 0 0 0 0 0 ns
Write disable to outputin Low-Z |[1LZWE| 4 5 5 5 5 5 ns
Write Enable to output in High-Z  |tHZWE 7 10 10 12 15 18 ns 6

MT5C2561
REV. 11/91
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TECHNOLOGY, INC,

MT5C2561

AC TEST CONDITIONS

Input pulse levels .........cccovrvvercencnneeen.
Input rise and fall times ...,
Input timing reference levels

+5V
480

+5V
480

255 30pF 255 5pF

WVHS 1SV4 .

Output reference levels .......c..cccoveevcvevcniennenne 1.5V . :
) Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD

Output load ..o See Flgufes 1and 2 EQUIVALENT EQUIVALENT
NOTES
1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle.
2. -3V for pulse width < 20ns. 9. Device is continuously selected. All chip enables are
3. Iccis dependent on output loading and cycle rates. held in their active state.
4. This parameter is sampled. 10. Address valid prior to or coincident with latest
5. Test conditions as specified with the output loading occurring chip enable.

as shown in Fig. 1 unless otherwise noted. 11. 'RC = Read Cycle Time.

6. 'HZCE and 'HZWE are specified with CL = 5pF as in 12. Chip enable (CE) and write enable (WE) can initiate

and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-175.

14. Typical values are measured at 5V, 25°C and 20ns
cycle time.

Fig. 2. Transition is measured £500mV from steady
state voltage.

7. Atany given temperature and voltage condition,
tHZCE is less than 'LZCE and 'tHZWE is less than
{LZWE.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VbR 2 — \

CE > (Vec -0.2V) | Vec =2V|  lccpr 95 300 uA
Data Retention Current VIiN 2 (Ve -0.2V)

or<0.2V Vce =3V 350 400 A

Chip Deselect to Data {CDR 0 — ns 4
Retention Time
Operation Recovery Time R RC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

4.5V

Vee X

{cDR R

/N S/
DON'T CARE

UNDEFINED

MT5C2561
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON MT5C2561

TECHNOLOGY. INC.

READ CYCLE NO. 18&°

RC |
ADDR VALID >L[
< tAA |
toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27810

trc

t
tLzce AHZCE

DQ HIGH-Z DATA VALID

tpy | tPp
|| -
Icc L

DON'T CARE

MT5C2561 1 22 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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TECHNOLOGY, INC.

MT5C2561

WRITE CYCLE NO. 1
(Chip Enable Controlled)

twe

ADDR

tas |

twp

rad

e [Ty

I

bs

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

e

X}

OISO SIIIIIISIIIIIIII NI

R

DATA VALID NRRAXAXIRRAX)

Q HIGH-Z

WRITE CYCLE NO. 2
(Write Enable Controlled) 7 12

twe

ADDR N

taw

tcw

tAH

| tAs twp
i y /
W U 7
) ps 'bH
""V""’""'""".""'.""""'.""""' """"‘"'.""""""""V"‘\ /".""""""""""'
N I NI NI DATA VALID NI
tHZWE tLzwe
a HIGH-Z

DON'T CARE

K8%) UNDEFINED

MT5C2561
REV. 11/91
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MICRON MT5C1001

TECHNOLOGY. INC

SRAM 1 MEGx1SRAM m

2
FEATURES |
* High speed: 20, 25, 35 and 45ns PIN ASSIGNMENT (Top View) wn
¢ High-performance, low-power, CMOS double-metal m
process .
* Single +5V £10% power supply 28-Pin DIP >
¢ Easy memory expansion with CE option (A-10) g
¢ Allinputs and outputs are TTL compatible
aollt ~ 28f vee
OPTIONS MARKING A1 (]2 27]1 A9
. ;‘(i)ming 2 A12 [ 3 261 A8
ns access -
25ns access -25 A3l 4 21 A7
35ns access -35 A4l s 2411 As
45ns access -45 A15 [ 6 23[1 A5
Pk NC [ 7 221 A4
* Packages
Plastic DIP (400 mil) None Aol 8 2tiiNe
Plastic SOJ (400 mil) DJ A7 [ 9 20 A3
Available in ceramic packages tested to meet military A18 [} 10 19 A2
specifications. Please refer to Micron’s Military Data At9 [ 11 180 A1
Book.
Q ﬁ 12 171 A0
¢ 2V data retention L WE [} 13 16D
vss [ 14 151 CE
* Temperature
Industrial ~ (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended -55°C to +125°C XT .
sewled - (FCIoHBD 28-Pin SOJ
E-9
GENERAL DESCRIPTION (E-9)
The Micron SRAM fa.mily employs .high-speed, low- a0 21 Ve
power CMOS designs using a four-transistor memory cell. A102 270 A9
Micron SRAMs are fabricated using double-layer metal, a2 3 %6 [ A8
double-layer polysilicon technology. A13 04 250 A7
For flexibility in high-speed memory applications, A1405 241 A6
Micron offers chip enable (CE) capability. This enhance- A150 6 23] A5
ment can place the outputs in High-Z for additional flexibil- NC O 7 20 A4
ity in system design. A6 08 211 NC
__ Writing to this device isaccomplished when write enable A170Q9 201 A3
(WE) and CE inputs are both LOW. Reading is accom- 2:: g :? 12 % :f
plished when WE remains HIGH while CE goes LOW. The Q 5 12 175 Ao
device offers a reduced power standby mode when dis- We d 13 %0 D
abled. This allows system designers to achieve their low Vs [ 14 150 GE
standby power requirements. —
All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.
I\HA;.’;C;:]/Z: 1 _2 5 Micron Technology, Inc., reserves the right to change products (g: ;g‘s::m::;g?‘n:evgi;?‘g:ggr;o,l]iﬁz



MT5C1001

- FUNCTIONAL BLOCK DIAGRAM
; Vee GND
n } }
-ll A8 —>»
3
> A5 —> A 5
= A0 —»
™ Q
as —| 1
a8 o)
Al2 —» @) o
8 1,048,576-BIT E
o MEMORY ARRAY & o TE
A4 —> = (@)
o) Q o
o 2
A7 —>
e
A6 —> WE
LSB POWER
aa —| (LSB) DOWN
COLUMN DECODER
(LSB)

LA A O A A O

A16 A19 A18 A17 A2 A1 A0 A13 A11 A3 A9

NOTE: The two least significant row address bits (A6 and A14) are encoded using a gray code.

TRUTH TABLE
MODE CE WE OUTPUT POWER
STANDBY H X HIGH-Z | STANDBY
READ L H Q ACTIVE
WRITE L L D ACTIVE

MT5C1001 1 2 6 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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TECHNOLOGY. INC

MT5C1001

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss ............. -1V to +7V

Storage Temperature (Plastic)
Power Dissipation .....

Short Circuit Output Current

*Stresses greater than those listed under “Absolute Maxi-

mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C< TA <70°C; Vee = 5V £10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vee+1 \" 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 Vv 1,2
Input Leakage Current 0V <ViN<Vce L -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 pA
0V < Vout < Vce
Output High Voltage loH = -4.0mA VoH 24 \" 1
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1
MAX

DESCRIPTION CONDITIONS SYMBOL | TYP | -20 | -25 | -35 | -4% UNITS NOTES
Power Supply CE < Vi; Vec = MAX
Current: Operating f=MAX = 1/IRC lcc 95 | 140 | 125 | 115 | 110 mA 3,14

Outputs Open
Power Supply CE > ViH; Vcc = MAX
Current: Standby f=MAX =1/RC IsB1 17 35 | 30 [ 25 | 25 mA 14

Outputs Open

CE > Vcc -0.2V; Vec = MAX
ViL £ Vss +0.2V IsB2 04 5 5 5 5 mA 14
ViH2>Vce -0.2V; f=0 g
CE = Vcc -0.2V; Vce = MAX
“L” version only ViL £ Vss +0.2V IsB2 03 |15 |15 |15 | 15 mA
ViH2>Vce -0.2V; =0
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance T, =25°C, f=1MHz Ci 8 pF 4
Output Capacitance Vcec =5V Co 8 pF 4
1;1‘1;\5[011:1/%!1 1 - 27 Micron Technology, Inc., reserves the right to change products g: ;g‘ej:m?:rgzn?evz:::;lg Qnyot:f‘z
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MICRON MT5C1001

TECHNOLOGY. INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, < 70°C; Voo = 5V £10%)

-20 -25 -35 -45
DESCRIPTION
SYM MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES

READ Cycle

READ cycle time RC 20 25 \55 45 ns
Address access time tAA 20 25 35 45 ns

Chip Enable access time tACE 20 25 35 45 ns

Output hold from address change tOH 5 5 5 5 ns

Chip Enable to output in Low-Z 'LZCE 5 5 5 5 ns

Chip disable to output in High-Z tHZCE 8 10 15 18 ns 6,7
Chip Enable to power-up time Py 0 0 0 0 ns

Chip disable to power-down time PD 20 25 35 45 ns

WRITE Cycle

WRITE cycle time we 20 25 35 45 ns

Chip Enable to end of write tcw 12 15 20 25 ns
Address valid to end of write AW 12 15 20 25 ns
Address setup time tAS 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 ns

WRITE pulse width wp 12 15 20 25 ns

Data setup time DS 8 10 15 20 ns

Data hold time DH 0 0 0 0 ns

Write disable to outpln in Low-Z LZWE 5 5 5 5 ns

Write Enable to output in High-Z tHZWE 0 8 0 10 0 15 0 18 ns 6,7

g 1-28 T e O N oo iaron estmalog. I



MICRON

TECHNOLOGY. INC.

MT5C1001

AC TEST CONDITIONS
Input pulse levels ...........ccceerinviniicinee Vss to 3.0V
Input rise and fall times ...........cccccovienveriieninenn, 5ns

Input timing reference levels ...
Output reference levels ...........ccccccoiveinieinneenn. 1.5V

Outputload .........coeeeriieeiiinnns See Figures 1 and 2
NOTES
. All voltages referenced to Vss (GND). 8.
-3V for pulse width < 20ns. 9.

G N =

o

Icc is dependent on output loading and cycle rates.

This parameter is sampled. 10.
Test conditions as specified with the output loading

as shown in Fig. 1 unless otherwise noted. 1
*HZCE and tHZWE are specified with CL = 5pF as in 12.
Fig. 2. Transition is measured +500mV from steady

state voltage. 13.
At any given temperature and voltage condition,

tHZCE is less than 'LZCE and tHZWE is less than 14.

fLZWE.

WE is HIGH for READ cycle.

+5V
480

+5V
480

255 30 pF 255 5pF

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

WVHS 1SVH |

Device is continuously selected. All chip enables and
output enables are held in their active state.

Address valid prior to or coincident with latest
occurring chip enable.

. IRC = Read Cycle Time.

Chip enable (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

For automotive, industrial and extended temperature
specifications, refer to page 1-177.

Typical values are measured at 5V, 25°C and 25ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcce for Retention Data VoR 2 — \Y
CE > (Vcc-0.2V) | Vec =2V |  lccor 35 200 pA

Data Retention Current VIN 2 (Vee -0.2V) | Veec = 3V 70 400 A

or<0.2V Vce = 5V 250 1,300 pA
Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R RC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE
Vee T\ 4sv Von 4 svi v’
tcDR R

CE

SN

7/

DON'T CARE

R UNDEFINED

MT5C1001
REV. 11/91
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MICRON

TECHNOLOGY. INC

MT5C1001

READ CYCLE NO. 18°

5 tRC I
| ADDR VALID )k
7)) tan |
‘ ; ‘oH
g Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 2 7:8.10
'RC
CE \ /
tACE ,
tLzcE tHzCE
Q — HIGH-Z DATA VALID
tpy ! PD
|| B dE—
lcc J/ SL
7
//| DON'T CARE
Yaa%
X% UNDEFINED
KXX)
-
g'EF\SIC 11 :)7;11 1 - 3 O Micron Technology, Inc., reserves the right to change products [;: gsgpff:s:::rg?‘n:ev;:hn:ul;g r;:illz



MT5C1001

WRITE CYCLE NO. 1
(Chip Enable Controlled) 12

twe
ADDR <
taw
tAs | tow taH
CE \L 7
twp
WE W///W/W//)x i /
ps tpH
D DATA VALID
Q HIGH-Z

WRITE CYCLE NO. 2
(Write Enable Controlled) 7. 12

twe
ADDR
taw
| fow tAH
s /
E m T,
| tas twp
WE XUk i
ips tDH
D DATA VALID )
tHzZWE r fLzwe
|- |
Q HIGH-Z
4
[/} DON'T CARE
B unpeFINED
MT5C1001 1 31 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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MICRON

TECHNOLOGY. INC.

MT5C1604

SRAM

4K x 4 SRAM

FEATURES

¢ High speed: 8, 10, 12, 15, 20, 25 and 35ns

¢ High-performance, low-power, CMOS double-metal
process

¢ Single +5V £10% power supply

¢ Easy memory expansion with CE option

¢ Allinputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
35ns access -35
* Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

¢ Temperature
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers chip enable (CE) on all organizations. This
enhancement can place the outputs in High-Z for
additional flexibility in system design.

PIN ASSIGNMENT (Top View)

20-Pin DIP
(A-4)
a1~ 0] vee
As | 2 19 [] A3
A6 [] 3 18 [] A2
A7 [ 4 17 ] A1
A8l 5 16 U A0
A9l s 15 [] D4
a0l 7 14 ] pas
ST 13 ] b2
CEfl 9 12 [] pat
vss [| 10 1 [] WE
24-Pin SOJ
(E-4)

1
2
3
4
5
6
7
8

Writing to these devices is accomplished when write
enable (WE) and CE inputs are both LOW. Reading is
accomplished when WE remains HIGH and CE goes to
LOW. The device offers a reduced power standby mode
when disabled. This allows system designers to achieve
their low standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C1604
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MT5C1604

FUNCTIONAL BLOCK DIAGRAM

Vee GND

A9
DQ4
A2
A8 o a
g O '
(@) - :
A7 O 16,384-BIT E .
. MEMORY ARRAY (@) ) .
2 3 DQ1
A6 6) g
o
A5
( o——¢— CE
A4 lo—
(LSB)
-
WE
COLUMN DECODER
(LSB) POWER
bttt e
A10 Al A3 A0 Al
TRUTH TABLE
MODE CE | WE DO POWER
STANDBY H X HIGH-Z | STANDBY
READ L H Q ACTIVE
WRITE L L D ACTIVE
x;\s/c: ‘61094‘ 1 _3 4 Micron Technology, Inc., reserves the right to change products G?: ;g:cn:’(:;‘n? evém;ué;y?(mz



MICRON MT5C1604

TECHNOLOGY. INC.

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vcc Supply Relative to Vss .............. -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature (Plastic) ...........c........ -55°C to +150°C This is a stress rating only and functional operation of the
Power Dissipation 1W device at these or any other conditions above those indi-
Short Circuit Output CUITent ...............cceeenns 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximurn rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C <T, £70°C; Vee = 5V +10%)

INVHS 1SV4 |

DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce +1 " 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \ 1,2
Input Leakage Current OV <ViN<Vcee L -5 5 pA
Output Leakage Current Output(s) Disabled ILo -5 5 uA
0V < Vout £ Vee
- Output High Voltage loH = -4.0mA VoH 24 \ 1
Output Low Voltage loL = 8.0mA Voo - 0.4 \'% A
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 | -15 | -20 | -25 | -35 | UNITS| NOTES
Power Supply CE < Vi; Vee = MAX |
Current: Operating f=MAX = 1/1RC lcc 65 | 160|150 [140(120{110 (100| 90 | mA | 3, 14
Outputs Open
Power Supply CE > ViH; Veo = MAX
Current: Standby f=MAX =1/1RC IsB1 20 | 55|50 | 45|40 |35 |30| 25| mA| 14
Outputs Open i
CE = Vec -0.2V; Vec = MAX
ViL < Vss +0.2V IsB2 04 (3|3 (8383|313 |3]|] 3|mA}| 14
ViH=Vce -0.2V;f=0

CAPACITANCE

DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 5 pF 4
Output Capacitance Vcec =5V Co 7 pF 4

MT5C1604 1 3 5 Micron Technology, Inc., reserves the right to change products or specilicatiéns without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.



MICRON MT5C1604

TECHNOLOGY, INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5,13) (0°C < T, € 70°C; Voo = 5V +10%)

B
; -8* -10 -12 -15 -20 -25 -35
m DESCRIPTION
-I SYM | MIN | MAX | MIN | MAX |MIN | MAX | MIN [MAX | MIN | MAX | MIN |MAX | MIN |MAX | UNITS |NOTES
m READ Cycle
m READ cycle time ‘RC | 8 10 12 15 20 25 35 ns
E Address access time tAA 8 10 12 15 20 25 35 | ns
Chip Enable access time 'ACE 7 9 10 12 15 20 30 ns
Output hold from address change | 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z |1LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |'HZCE 4 5 6 7 8 8 8 ns 6,7
Chip Enable to power-up time tPU 0 0 0 0 0 0 0 ns
Chip disable to power-down time | 'PD 8 10 12 15 20 25 35 | ns
WRITE Cycle
WRITE cycle time ‘wC | 8 10 12 15 20 25 35 ns
Chip Enable to end of write 'Icw | 8 9 10 12 15 20 25 ns
Address valid to end of write AW | 8 9 11 12 15 20 25 ns
Address setup time tAS | 0 0 0 0 0 0 0 ns
Address hold from end of write '‘AH | 0 0 0 0 0 0 0 ns
WRITE pulse width WPt | 7 8 9 12 15 18 20 ns
WRITE pulse width ‘wP2 | 8 9 10 14 18 20 25 ns
Data setup time DS | 5 6 7 8 10 10 12 ns
Data hold time DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z ({LZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z |'HZWE 4 5 5 6 8 8 8 ns 6

*These specifications are preliminary.

MT5C1604 1 3 6 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY. INC.

MT5C1604

AC TEST CONDITIONS
Input pulse levels ........cccvevrinieccneennen. Vss to 3.0V
Input rise and fall times ...........cccoeeeiiincencnnen. 5ns
Input timing reference levels .............c..cccccueuene 1.5V
Output reference levels e 1.5V
Outputload ........cccceevveecvinennne See Figures 1 and 2

NOTES

G LN

o

All voltages referenced to Vss (GND).

-3V for pulse width < 20ns.

Icc is dependent on output loading and cycle rates.
This parameter is sampled.

Test conditions as specified with the output loading
as shown in Fig. 1 unless otherwise noted.

*HZCE and tHZWE are specified with CL = 5pF as
in Fig. 2. Transition is measured +500mV from steady
state voltage.

At any given temperature and voltage condition,
*HZCE is less than 'LZCE and 'HZWE is less than
'LZWE.

+5V +5V
480 480

30 pF 5pF

255 255

Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
EQUIVALENT EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. All chip enables are
held in their active state.

10. Address valid prior to or coincident with latest
occurring chip enable.

11. 'RC = Read Cycle Time.

12. Chip enable (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-171.

14. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VbR 2 — \Y
CE = (Vcc-0.2V) | Vec=2V|  Iccor 95 250 WA

Data Retention Current VIN 2 (Vce -0.2V)

or<0.2v Vce = 3V

125 400 MA

Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R RC ns 4,10

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vee y 45V

Vbr

{CDR

= W

= TN
DON'T CARE

UNDEFINED

MT5C1604
REV. 11/91

1 37 Micron Technology, Inc., reserves the right to change products or specifications without notice.
= ©1991, Micron Technology, Inc.
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MICRON

TECHNOLOGY. INC.

MT5C1604

READ CYCLE NO. 18°

RC |
ADDR VALID >l<
tAA |
toH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 2 7.8.10
tRC
CE i i
tACE
t zcE tHzcE
DQ HIGH-Z DATA VALID
tPy | tPD
[ —————— | | a—-
Icc J/ SL
///| DON'T CARE
KX
X UNDEFINED
gET\SI‘C'!‘G,(g 1 '38 Micron Technology, Inc., reserves the right to change products {g: :gffﬂ:::ﬁ?‘nﬁewc:mﬁ;;\:’c‘z



MICROMN

MT5C1604

WRITE CYCLE NO. 1
(Chip Enable Controlled)

twe
ADDR
tAw
tas | tow taH
CE \l\ 1
twp1
LY. I
) ps 'DH ,
D >l< DATA VALID >l<
Q High-Z
WRITE CYCLE NO. 2
(Write Enable Controlled) 7 12
twe
ADDR Y
taw
tcw tAH
& m T,
| tas twp2
We Xk 7
ps toH
D DATA VALID N
tHzwe tLzwe
Q HIGH-Z
DON'T CARE
KXY UNDEFINED
gé‘sc;% 1 - 39 Micron Technology, Inc., réserves the right to change products (;3: gsg:ec;&'c;g:nTs evé:nm;:.ggr;ol:gtz
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MICRO

TECHNOLOGY, INC.

MT5C1605

SRAM

4K x 4 SRAM

WITH OUTPUT ENABLE

FEATURES

* High speed: 8, 10, 12, 15, 20, 25 and 35ns

¢ High-performance, low-power, CMOS double-metal
process

* Single +5V £10% power supply

* Easy memory expansion with CE and OE options

* Allinputs and outputs are TTL compatible

OPTIONS MARKING
* Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
35ns access -35
® Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention : L

¢ Temperature
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended = (-55°C to +125°C) XT

1

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers chip enable (CE) on all organizations. This
enhancement can place the outputs in High-Z for
additional flexibility in system design.

PIN ASSIGNMENT (Top View)

22-Pin DIP
(A-6)

a1 7 2] vee

A5 [ 2 21{] A3
A6 [|3 20[] A2

A7 []4 19 A1
A8 |5 18] Ao
A9 [I6 171 NC
A1 15 [] DQ3
9 14 | DQ2

10 13 [] pQ1

i
I
i
i
{

A0 [ 7 16FDQ4
I
CE ]
GE |
i

vss [} 11 12 j WE

24-Pin SOJ
(E-4)
A4 01 24 1 Vee
As [ 2 230 A3
A6 [ 3 221 A2
A7 04 210 A1
A8 (5 20 [1 A0
A9 ] 6 19 [1 NC
NC Q7 18 1 NC
A100 8 17 0 DQ4
A11 09 16 1 DQ3
CEQ 10 15 1 DQ2
OE O 11 14 01 DQA1
Vss [] 12 13 0 WE

Writing to these devices is accomplished when write
enable (WE) and CE 2 inputs are both LOW. Reading is
accomplished when WE remains HIGH and CE goes to
LOW. The device offers a reduced power standby mode
when disabled. This allows system designers to achieve
their low standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C1605
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON MT5C1605

TECHNOLOGY. INC.

FUNCTIONAL BLOCK DIAGRAM

Vce GND

A0 —>»
DQ4
A2 —> .
A9 —» o :
UDJ 6’ )
@) o ;
A8 —» O 16,384-BIT E .
g MEMORY ARRAY '®) .
(&) ————— DQt
A7 —>» % Q
© = {%_
A6 —>»
_CO———P— CE
A5 —> o—
(LSB)
( o OE
@ k__ WE

COLUMN DECODER

(LSB) POWER

-ttt e
Al1 A1 A3 A0 A4

TRUTH TABLE
MODE OF CE WE Da POWER
STANDBY X H X HIGH-Z | STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE

MT5C1605 1 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - 2 ©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY. INC.

MT5C1605

ABSOLUTE MAXIMUM RATINGS*
Voltage on Vcc Supply Relative to Vss .............. -1V to +7V

Storage Temperature (Plastic) .
Power Dissipation ..........c.......

1w

Short Circuit Output Current

.50mA

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C =T, £70°C; Vce = 5V £10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vee +1 \" 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 Vv 1,2
Input Leakage Current 0V <VINn<Vcee 1L -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 uA
0V < Vout £ Vee
Output High Voltage lon'=-4.0mA VoH 24 \ 1
Output Low Voltage loL = 8.0mA VoL 0.4 Vv 1
i MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 | -15 | -20 | -25 | -35 | UNITS| NOTES
Power Supply CE < Vu; Voe = MAX :
Current: Operating f=MAX = 1/1RC lcc 65 [160(150140|120(110|{100| 90 | mA | 3, 14
: Outputs Open
Power Supply ‘CE 2 ViH; Vce = MAX
Current: Standby f= MAX = 1/'RC IsB1 20 | 55|50 [ 45|40 |35 (30| 25| mA | 14
Outputs Open
CE = Vce -0.2V; Vce = MAX
ViL £ Vss +0.2V IsB2 04| 3|3 (3|33 |3]3|mA| 14
ViH2Vce -0.2V;f=0
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX | UNITS NOTES
Input Capacitance T, =25°C, f=1MHz Ci 5 pF 4
Output Capacitance Vce =5V Co 7 pF 4
:g\ic:?gi 1 - 43 Micron Technology, Inc., reserves the right to change products ©o; sgfcﬁ:za'gzn: s:::zggr;cl;z
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MICRON MT5C1605

TECHNOLOG

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, £70°C; Vec =5V +10%)

; -8* -10 -12 -15 -20 -25 -35
m DESCRIPTION
_I SYM | MIN |MAX | MIN |MAX |MIN |MAX | MIN | MAX | MIN | MAX | MIN |MAX |MIN |MAX | UNITS |NOTES
m READ Cycle
m READ cycle time 'RC | 8 10 12 15 20 25 35 ns
E Address access time tAA 8 10 12 15 20 25 35 ns
Chip Enable access time tACE 7 9 10 12 15 20 30 ns
Output hold from address change | 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z |'LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |tHZCE 4 5 6 "7 8 8 8 ns 6,7
Chip Enable to power-up time PU | 0 0 0 0 0 0 0 ns
Chip disable to power-down time | PD 8 10 12 15 20 25 35 ns
Output Enable access time tAOE 3 4 5 6 7 8 15 ns
Output Enable to output in Low-Z |1LZOE| 0 0 0 0 0 0 0 ns
Output disable to output in High-Z |'HZOE 4 4 5 6 7 8 8 ns 6
WRITE Cycle
WRITE cycle time '‘we | 8 10 12 15 20 25 35 ns
Chip Enable to end of write ‘cw | 8 9 10 12 15 20 25 ns
Address valid to end of write AW | 8 9 11 12 15 20 25 ns
Address setup time tAS | 0 0 0 0 0 0 0 ns
Address hold from end of write tAaH | 0 0 0 0 0 [o] 0 ns
WRITE pulse width wp1 | 7 8 9 12 15 18 20 ns
WRITE pulse width wp2 | 8 9 10 14 18 20 25 ns
Data setup time ps | 5 6 7 8 10| |10 12 ns
Data hold time DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z |ILZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z |tHZWE 4 5 5 6 8 8 8 ns 6

*These specifications are preliminary.

MT5C1605 1 4 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY, INC.

AC TEST CONDITIONS
Input pulse levels ..o

Input rise and fall times .........cccccoeevriencncnnennne
Input timing reference levels ...

Output reference levels ...........c.cccoevevrcinecnnnnne. 1.5V
Outputload ........cccevviciienniicnnns See Figures 1 and 2
NOTES
. All voltages referenced to Vss (GND).
-3V for pulse width < 20ns.

Icc is dependent on output loading and cycle rates.
This parameter is sampled.

Test conditions as specified with the output loading
as shown in Fig. 1 unless otherwise noted.

tHZCE, tHZWE and tHZOE are specified with CL

= 5pF as in Fig. 2. Transition is measured +500mV
from steady state voltage.

7. At any given temperature and voltage condition,
tHZCE is less than 'LZCE and tHZWE is less than
‘LZWE

G W e

o

MT5C1605
+5V +5V
480 920
Q Q
255 30 pF 500 5pF

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. All chip enables are
held in their active state.

10. Address valid prior to or coincident with latest
occurring chip enable.

11. RC = Read Cycle Time.

12. Chip enable (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-171.

14. Typical values are measured at5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS NOTES
Vcc for Retention Data VDR 2 —_ \"

CE > (Vec-0.2V) | Vec=2V|  lccor 95 250 HA
Data Retention Current VIN 2 (Ve -0.2V)

or<0.2v Vec = 3V 125 400 pA

Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R RC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vee

4.5V,

CDR

R

L=

= "X
DON'T CARE

UNDEFINED

MT5C1605
REV. 11/91

1-45
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MICRON | MT5C1605

TECHNOLOGY, INC.

READ CYCLE NO. 189

ADDR VALID

wvys 1svd B
a8

Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27810

trc
CE N /]
tAOE
WZ0E | HzOE
) \ 7
OE \
tACE
tLzCE | tHzce
DQ HIGH-Z ———@ DATA VALID ) SN

tpy | tPD
-——————————— | ————— |
Icc L i

DON'T CARE

m UNDEFINED

MT5C1605 1 4 6 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.



MICRON MT5C1605

WRITE CYCLE NO. 1
(Write Enable Controlied) 12

twe
ADDR
tAw
[ tow tAH
| tAs wp1
W Xk 1
ps DH
D DATA VALID
Q HIGH-Z

NOTE: Output enable (OE) is inactive (HIGH).

WRITE CYCLE NO. 2
(Chip Enable Controlled)

twe
ADDR
tAw
tas | tow taH
& ‘L 1
twp1
WE 11T, Y,
tps toH
D DATA VALID
Q HIGH-Z
DON'T CARE
@ UNDEFINED
glg\s/c:?gi 1 - 47 Micron Technology, Inc., reserves the right to change products @o‘v ;gfcﬂf;ﬁn;vg:l:‘z‘x:g r;loi::::

WV4S 1Sv4 |}



Wvys 1sv4d B

MICRON

MT5C1605

WRITE CYCLE NO. 3
(Write Enable Controlled) 7 12

twe
ADDR
taw
I fow taH
G W///WJ& L
tas twp2
wE XUk 1
DS tDH
D DATA VALID
tHZWE | tLzwe
Q HIGH-Z
DON'T CARE
w UNDEFINED -
it 1-48 Ty, e O P o cpte Visron Tocmoloay. .



MICRON

TECHNOLOGY. INC

MT5C1606/7

SRAM

4K x 4 SRAM

WITH SEPARATE INPUTS
AND OUTPUTS

FEATURES

¢ High speed: 8, 10, 12, 15, 20, 25 and 35ns

¢ High-performance, low-power, CMOS double-metal
process

¢ Single +5V +10% power supply

* Easy memory expansion with CE option

¢ All inputs and outputs are TTL compatible

* MT5C1606 — output tracks input during WRITE

* MT5C1607 — output is High-Z during WRITE

OPTIONS MARKING
¢ Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
35ns access -35
¢ Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

¢ Temperature
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers chip enable (CE) on all organizations. This
enhancement can place the outputs in High-Z for addi-
tional flexibility in system design. The x4 configuration
features separate data input and output.

PIN ASSIGNMENT (Top View)

24-Pin DIP
(A7)
a1~ 2uflvee
As [ 2 23 [] A3
A6 [ 3 2] A2
A7 [|4 21 [J A1
A8 |5 20 [] A0
A9 |6 19 [I D4
A0 |7 18 [] D3
A1 ]| 8 17[] Q4
D19 16 ] Q3
D2 | 10 15 [] @2
CE [ 14 {] Q1
vss [| 12 13 [] WE
24-Pin SOJ
(E-4)

A4 1

A5 [] 2

A6 03

A7 [ 4

A8 1[5

A9 [l 6

At0Q7

A1 08

D1 0

D20

CEQ

Vss [

Writing to these devices is accomplished when write
enable (WE) and CE inputs are both LOW. Reading is
accomplished when WE remains HIGH and CE goes to
LOW. The device offers a reduced power standby mode
when disabled. This allows system designers to achieve
their low standby power requirements.

All devices operate from a single +5V power supply and

all inputs and outputs are fully TTL compatible.

MT5C1606/7
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON MT5C1606/7

TECHNOLOGY. INC.

FUNCTIONAL BLOCK DIAGRAM

Vce GND

A10 —> ——ﬁ]-.- D4
A= r :
L = D1
A9 —» 8 8
O | 16,384-BIT E
A8 —| W MEMORY ARRAY &
(@]
= 3 Q JD* Q4
A6 —> « :
A5 —> (LSB) L Q1
COLUMN DECODER FE)%V\\I/VE“FI‘
(LSB) |
Pttt "
A1 A0 A2 A3 A4 emeemmmeemeeeofeo STTTTO L
H jo—¢ ,
| MT5C1607 J.__C . WE
_____________________________________ J
MT5C1606 E
TRUTH TABLE
MODE CE WE OUTPUT POWER
STANDBY H X HIGH-Z |STANDBY
READ L H Q ACTIVE
WRITE (1) L L HIGH-Z ACTIVE
WRITE (2) L L D ACTIVE
NOTE: 1. MT5C1607 ONLY
2. MT5C1606 ONLY
r;l;s/c: ‘egin 1 - 5 O Micron Technology, Inc., reserves the right to change products «; ssg:cmlcca[izn:ewc::mgn;t:zz,



MICRON MT5C1606/7

TECHNOLOGY. INC.

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-

Voltage on Vcc Supply Relative to Vss............... -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature (Plastic) ........ccco....... -55°C to +150°C This is a stress rating only and functional operation of the
Power Dissipation TS 1w device at these or any other conditions above those indi-
Short Circuit Output Current .........ccoveeecveiecinienns 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C< TA <70°C; Vee = 5V £10%)

WVHS 1SVH |

DESCRIPTION CONDITIONS SYMBOL MIN - MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce +1 Vv 1
Input Low (Logic 0) Voltage ViL -0.5 0.8 \" 1,2
Input Leakage Current 0V < VIN< Vee ILi -5 5 LA
Output Leakage Current Output(s) Disabled ILo -5 5 uA
0V < Vout £ Vce
Output High Voltage loH = -4.0mA VoH 2.4 \" 1
Output Low Voltage loL = 8.0mA VoL 04 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 | -15 | -20 | -25 | -35 | UNITS| NOTES
Power Supply CE < Vui; Voc = MAX
Current: Operating f=MAX =1/RC lcc 65 (160|150 [140{120{110|100| 90 | mA | 3, 14
Outputs Open i
Power Supply CE = ViH; Vec = MAX
Current: Standby f=MAX =1/'RC IsB1 20 | 55|50 |45 (40|35 |30 | 25| mA | 14
Outputs Open
CE = Vcc -0.2V; Vce = MAX
ViL < Vss +0.2V IsB2 04 | 3|3 3 (3|3 3 3| mA|l 14
ViH2Vce -0.2V;f=0

CAPACITANCE ‘
DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Input Capacitance T,=25°C,f=1MHz Ci 5 pF 4
Output Capacitance Vcec =5V Co 7 pF 4

MT5C1606/7. 1 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 -5 ©1991, Micron Technology, Inc.
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MICRON MT5C1606/7

TECHNOLOGY. INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, < 70°C; Vo = 5V £10%)

-8* -10 -12 -15 -20 -25 -35
DESCRIPTION
SYM | MIN [MAX | MIN |MAX |MIN |MAX | MIN | MAX | MIN | MAX [ MIN |MAX [MIN |MAX | UNITS |NOTES
READ Cycle
READ cycle time RC | 8 10 12 15 20 25 35 ns
Address access time tAA 8 10 12 15 20 25 35 ns
Chip Enable access time 'ACE 7 9 10 12 15 20 30 ns
Output hold from address change| 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z |!LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |*HZCE 4 5 6 7 8 8 8 ns 6,7
Chip Enable to power-up time PU 0 0 0 0 0 0 0 ns
Chip disable to power-down time | 'PD 8 10 12 15 20 25 35 ns
WRITE Cycle
WRITE cycle time weC | 8 10 12 15 20 25 35 ns
Chip Enable to end of write 'cw | 8 9 10 12 15 20 25 ns
Address valid to end of write tAw | 8 9 1 12 15 20 25 ns
Address setup time AS | 0 0 0 0 0 0 0 ns
Address hold from end of write AH | 0 0 0 0 0 0 0 ns
WRITE pulse width wp | 7 8 9 12 15 18 20 ns
Data setup time DS | 5 6 7 8 10 10 12 ns
Data hold time DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z |1LZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z |'HZWE 4 5 5 6 8 8 8 ns 6
Write Enable to output valid AWE 10 12 14 17 20 25 35 ns
Data valid to output valid tADV 10 12 14 17 20 25 35 ns

*These specifications are preliminary.

MT5C1606/7 1 5 2 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY, INC.

MT5C1606/7

AC TEST CONDITIONS
Input pulse levels ........cccoverireiiicnniinianns Vss to 3.0V
Input rise and fall times .........cccccevevvenencecnennenee. 5ns

Input timing reference levels ...
Output reference levels ..........cocveveireeecneneene 1.5V

Outputload ... See Figures 1 and 2
NOTES
. All voltages referenced to Vss (GND).
-3V for pulse width < 20ns.

Icc is dependent on output loading and cycle rates.
This parameter is sampled.

Test conditions as specified with the output loading
as shown in Fig. 1 unless otherwise noted.

'HZCE and 'HZWE are specified with CL = 5pF as in
Fig. 2. Transition is measured +500mV from steady
state voltage.

7. Atany given temperature and voltage condition,
'HZCE is less than 'LZCE and tHZWE is less than
'LZWE.

G L=

I

+5V
480

+5V
480

30 pF 5 pF

255 255

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. All chip enables are
held in their active state.

10. Address valid prior to or coincident with latest
occurring chip enable.

11. IRC = Read Cycle Time.

12. Chip enable (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-171.

14. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcce for Retention Data VbR 2 — \

CE=>(Vec-0.2V) | Vec=2V| lccor 95 250 pA
Data Retention Current VIN 2 (Vcce -0.2V)

or<0.2v Vce =3V 125 400 pA

Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R 'RC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE
\ 4.5V 4.5VyY
Vee 3 VbR Y,
'coR R
R/ S = T N
///] DON'T CARE
Xy
B UNDEFINED
XXX
MT5C1606/7 1 53 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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MICRON MT5C1606/7

TECHNOLOGY, INC.

READ CYCLE NO. 1859

T

> - tRC o

(7p)

-] ADDR VALID

n taA o

g toH

g Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27.8.10

tRe

tacE
t zcE HzCE

Q —— HIGH-Z DATA VALID

tpy | tpD
D AEEE——— I EEE————
lcc J/ ) i

DON'T CARE

KXY UNDEFINED

MT5C1606/7 1 4 Micron Technology, inc., reserves the right to change products or specifications without notice.
REV. 11/91 '5 ©1991, Micron Technology, Inc.



MICRON MT5C1606/7

TECHNOLOGY. INC.

WRITE CYCLE NO. 1
(Chip Enable Controlled)

twe
ADDR
tAw
tAs tcw tAH
& \\ J{
twp
e 7 § T
ps 'DH
D DATA VALID J(
tADV
Q ——— HIGH-Z DATA VALID
WRITE CYCLE NO. 2
(Write Enable Controlled) 7 12
twe
ADDR
taw
tcw tAH
, = /
& JIIITIT, HIniiii
| tas twp
/
wE Xk 7
'ps 'bH
VY. V..V V. .. ...V V. V.V.V.V.V., IR NN A
OO : DX
I I I Y DATAVALID SN
| tLzwe
XXX XXXXN,
e e DATA VALID
///| DON'T CARE
KX
K& UNDEFINED
MT5C1606/7 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 1 '55 ©1991, Micron Technology, Inc.
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MICRON

TECHNOLOGY, INC.

MT5C6404

SRAM

16K x 4 SRAM

FEATURES

¢ High speed: 8, 10, 12, 15, 20, 25 and 35ns

¢ High-performance, low-power, CMOS double-metal
process

¢ Single +5V +10% power supply

¢ Easy memory expansion with CE option

¢ All inputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
35ns access -35
® Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

¢ Temperature
Industrial ~ (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers chip enable (CE) on all organizations. This
enhancement can place the outputs in High-Z for
additional flexibility in system design.

PIN ASSIGNMENT (Top View)
22-Pin DIP
(A-6)
as 01 2] vee
A6 [ 2 21 [] A4
A7 []3 20 ] A3
A8 [ 4 19 ] A2
A9 [| 5 18 ] A1
A10 [| 6 17 [] A0
Al ] 7 16 [] DQ4
A2 [|8 15 [] bQ3
A13 [|9 14 [] pQ2
CE [ 10 13 [] pQ1
vss [| 11 12 [] WE
24-Pin SOJ
(E-4)

A5 [} 1 24 [1 Vce
A6 [ 2 23 0 A4
A7 03 221 A3
A8 [ 4 21 0 A2
A9 []5 20 0 A1
A10[ 6 19 0 A0
A1 Q7 18 0 NC
A12 [ 8 17 0 DQ4
A130 9 16 1 DQ3
CE [ 10 15 0 DQ2
Ne O 11 14 0 DQ1
Vss [} 12 13 0 WE

Writing to these devices is accomplished when write

‘enable (WE) and CE inputs are both LOW. Reading is

accomplished when WE remains HIGH and CE goes to
LOW. The device offers a reduced power standby mode
when disabled. This allows system designers to achieve
thier low standby power requirements. .

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C6404
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON

TECHNOLOGY, INC.

MT5C6404

A1

A3

A10

A9

A8

A7

A6 -

FUNCTIONAL BLOCK DIAGRAM

Vce GND

DQ4

o
|
g e
o 65,536-BIT E
al MEMORY ARRAY S )
=
o) Q
o
(LSB)
o
COLUMN DECODER
(LSB) POWER
bttt ottt o
A2 Al A12 A13 A4 A0 A5
TRUTH TABLE
MODE CE WE Da POWER
STANDBY H X HIGH-Z | STANDBY
READ L H Q ACTIVE
WRITE L L D ACTIVE

MT5C6404
REV. 11/91
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| MICRON MT5C6404

ABSOLUTE MAXIMUM RATINGS*

*Stresses greater than those listed under “Absolute Maxi-

Voltage on Vcc Supply Relative to Vss .............. -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature (Plastic) .................... -55°C to +150°C This is a stress rating only and functional operation of the
Power Dissipation ... 1w device at these or any other conditions above those indi-
Short Circuit Output Current . 50mA cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.
ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C < T, <70°C; Vee = 5V £10%)
DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 22 Vcee +1 \ 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \" 1,2
Input Leakage Current 0V <ViNn<Vcc 1Lt -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 MA
0V <Vout < Vce
Output High Voltage loH = -4.0mA VoH 2.4 Vv 1
Output Low Voltage - loL = 8.0mA VoL 0.4 \ 1
‘ MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 | -15 | -20 | -25 | -35 | UNITS| NOTES
Power Supply CE < ViL; Vee = MAX
Current: Operating f=MAX =1/'RC Icc 65 |160|150 (140|120 (110|100| 90 | mA | 3, 14
Outputs Open
Power Supply CE = ViH; Vo = MAX
Current: Standby f=MAX =1/'RC IsB1 20 | 55|50 | 4540|3530 |25 | mA| 14
Outputs Open
CE 2 Vcc -0.2V; Ve = MAX
ViL< Vss +0.2V IsB2 04 | 3|3 313|133 ]|3|mA| 14
VH 2 Vee -0.2V; f=0
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 5 pF 4
Output Capacitance Vce =5V Co 7 pF 4

MT5C6404
REV. 11/91
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MICRON MT5C6404

TECHNOLOGY. INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5,13) (0°C < T, < 70°C; Voo = 5V £10%)

-8* -10 -12 -15 -20 -25 -35
DESCRIPTION
SYM | MIN [MAX | MIN |MAX |MIN [MAX | MIN | MAX | MIN | MAX |MIN | MAX | MIN |MAX | UNITS (NOTES
READ Cycle v
READ cycle time 'RC | 8 10 12 15 20 25 35 ns
Address access time tAA 8 10 12 15 20 25 35 | ns
Chip Enable access time 'ACE 7 9 10 12 15 20 30 | ns
Output hold from address change| 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z [1LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |HZCE 4 5 6 7 8 8 8 ns 6,7
Chip Enable to power-up time Py 0 0 0 0 0 0 0 ns
Chip disable to power-down time | PD 8 10 12 15 20 25 35 ns
WRITE Cycle
WRITE cycle time we | 8 10 12 15 20 25 35 ns
Chip Enable to end of write ‘cw | 8 9 10 12 15 20 25 1 ns
Address valid to end of write taw | 8 9 11 12 15 20 25 ns
Address setup time tAS | O 0 0 0 0 0 0 ns
Address hold from end of write ‘AH | 0 0 0 0 0 0 0 ns
WRITE pulse width WPt | 7 8 9 12 15 18 20 ns
WRITE pulse width wp2 | 8 9 10 14 18 20 25 ns
Data setup time ps | 5 6 7 8 10 10 12 ns
Data hold time DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z [{LZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z [tHZWE 4 5 5 6 8 8 8 ns 6

*These specifications are preliminary.

MT5C6404 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY, INC.

MT5C6404

AC TEST CONDITIONS
Input pulse levels ......c..cccoevriiiiiinns Vss to 3.0V
Input rise and fall times ............ e 5ns
Input timing reference levels ... 1.5V
Output reference levels ..........cccocvevevecriveeiennenen, 1.5V
Outputload ........ccceoeveeieeniinne See Figures 1 and 2

NOTES

1. All voltages referenced to Vss (GND).

2. -3V for pulse width < 20ns.

3. Iccis dependent on output loading and cycle rates.

4. This parameter is sampled.

5. Test conditions as specified with the output loading

as shown in Fig. 1 unless otherwise noted.

*HZCE and *HZWE are specified with CL = 5pF as in

Fig. 2. Transition is measured +500mV from steady

state voltage.

7. Atany given temperature and voltage condition,
tHZCE is less than 'LZCE and tHZWE is less than
{LZWE.

o

+5V
480

+5V
480

255 30 pF 255 SpF

Fig. 2 OUTPUT LOAD
EQUIVALENT

Fig. 1 OUTPUT LOAD
EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. All chip enables are
held in their active state.

10. Address valid prior to or coincident with latest
occurring chip enable.

11. 'RC = Read Cycle Time.

12. Chip enable (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-173.

14. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VbR 2 — \"

CE > (Vec -0.2V) | Vec =2V |  lcoor 95 250 uA
Data Retention Current Vin > (Ve -0.2V)

or<0.2v Vce = 3V 125 400 UA

Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R ‘RC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

2
Vee \ 4.5V

4.5V

CDR

R

L=

DON'T CARE

(% UNDEFINED

MT5C6404
REV. 11/91
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MICRON MT5C6404

TECHNOLOGY. INC

READ CYCLE NO. 18°

tRc N
ADDR VALID >l<
thA |
toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27.8.10

tRe

. t
Y zCE - _HzCE

DQ HIGH-Z DATA VALID

tpy | tpD
R e <——-————->|
Icc L i

DON'T CARE

& UNDEFINED

MT5C6404 1 62 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

MT5C6404

WRITE CYCLE NO. 1
(Chip Enable Controlled)
twe
ADDR
taw
tas | tow tAH
CE \‘\ 7
| twp1
= 7 L A
. 'ps DH |
D >l< DATA VALID
Q High-Z
WRITE CYCLE NO. 2
(Write Enable Controlled) 7- 12
twe
ADDR -
taw
| fow taH
G Wml I,
tas twp2
W K/ f
ps 'DH
D DATA VALID '
tHzZWE | LzwE
Q HIGH-Z
DON'T CARE
B unpeFINED
22’3016:’(; 1 - 63 Micron Technology, Inc., reserves the right to change products g; :;elc:m::;g:n?ewt::z;g gnyot::z
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MICRON

TECHNOLOGY, INC.

MT5C6405

SRAM

16K x 4 SRAM

WITH OUTPUT ENABLE

FEATURES

e High speed: 8, 10, 12, 15, 20, 25 and 35ns

¢ High-performance, low-power, CMOS double-metal
process

¢ Single +5V +10% power supply

* Easy memory expansion with CE and OE options

¢ Allinputs and outputs are TTL compatible

OPTIONS MARKING
* Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
35ns access -35
® Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

* Temperature
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers chip enable (CE) on all organizations. This
enhancement can place the outputs in High-Z for
additional flexibility in system design.

PIN ASSIGNMENT (Top View)

24-Pin DIP
(A7)

As [[1 ~ 24 vee
A6 [} 2 23 (] A4
A7 [|3 22[] A3
A8 [ 4 21 [] A2
A9 |5 20 [] A1
A10 [| 6 19 [] Ao
A1 |7 18] NC
A2 [| 8 17 ] bQ4
A3 [l 9 16 ] DQ3
CE [] 10 15 [] D@2
CE [| 11 14 ] b1
Vss [} 12 13 [ WE

24-Pin SOJ
(E-4)

Writing to these devices is accomplished when write
enable (WE) and CE inputs are both LOW. Reading is
accomplished when WE remains HIGH and CE goes to
LOW. The device offers a reduced power standby mode
when disabled. This allows system designers to achieve
their low standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C6405
REV. 11/91
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FUNCTIONAL BLOCK DIAGRAM

Vce GND

Al —»
' DQ4
A3 —»
A0 —» o .
a o :
o —| 3 65,536-BIT = :
u MEMORY ARRAY o) :
O [ e — DQ1
A8 —» % Q
€ = R‘
A7 —»
7 "
A6 —» o—
(LSB) —
jo— J—
WE
COLUMN DECODER
(LSB) POWER

bttt ottt sl
A2 A1 At12 A13 A4 A0 A5
TRUTH TABLE
MODE OF CE WE DQ POWER
STANDBY X H X HIGH-Z STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE

MT5C8405 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MT5C6405

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vce Supply Relative to Vss............ -1V to +7V
Storage Temperature (Plastic) .........c.......... -55°C to +150°C
" Power Dissipation 1w
Short Circuit Output Current ............ccccceveuvecrverenninns 50mA

*Stresses greater than those listed under “Absolute Maxi-

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

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C < TA <70°C; Vee = 5V £10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage VIH 22 Vce +1 Vv 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \" 1,2
Input Leakage Current 0V <Vin<Vee ILi -5 5 uHA
Output Leakage Current Output(s) Disabled ILo -5 5 uHA
0V < Vout £ Vce
Output High Voltage loH = -4.0mA VoH 24 \" 1
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 | -15 | -20 | -25 | -35 | UNITS| NOTES
Power Supply CE < Vi; Vee = MAX
Current: Operating f=MAX = 1/1RC lcc 65 |160|150 (140|120|110 {100| 90 | mA | 3, 14
Outputs Open
Power Supply CE > Vin; Voc = MAX
Current: Standby f=MAX = 1/'RC IsB1 20 | 55|50 [ 45|40 |35 30| 25| mA | 14
Outputs Open
CE > Vce -0.2V; Vec = MAX
ViL < Vss +0.2V IsB2 04 | 3|3 3133 3 3| mA| 14
ViH2Vce -0.2V;f=0

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 5 pF 4
Output Capacitance Vce =5V Co 7 pF 4

MT5C6405
REV. 11/91

1-67

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.

WVHS 1SV4d i



WVHS 1SV

MICRON MT5C6405

TECHNOLOGY. INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5,13) (0°C < T, < 70°C; Voo = 5V +10%)

-8* -10 -12 -15 -20 -25 -35
DESCRIPTION
SYM | MIN |MAX | MIN | MAX [MIN |MAX | MIN | MAX | MIN [MAX | MIN | MAX | MIN |MAX | UNITS |NOTES
READ Cycle
READ cycle time ‘RC | 8 10 12 15 20 25 35 ns
Address access time tAA 8 10 12 15 20 25 35 ns
Chip Enable access time tACE 7 9 10 12 15 20 30 | ns
Output hold from address change | 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to outputin Low-Z |1LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |*HZCE 4 5 6 7 8 8 8 ns 6,7
Chip Enable to power-up time PU | O 0 0 0 0 0 0 ns
Chip disable to power-down time | 'PD 8 10 12 15 20 25 35 ns
Output Enable access time tAOE 3 4 5 6 7 8 15 | ns
Output Enable to output in Low-Z |1LZOE| 0 0 0 0 0 0 0 ns
Output disable to output in High-Z |'HZOE 4 4 5 6 7 8 8 ns 6
WRITE Cycle \
WRITE cycle time we | 8 10 12 15 20 25 35 ns
Chip Enable to end of write 'cw | 8 9 10 12 15 20 25 ns
Address valid to end of write AW | 8 9 11 12 15 20 25 ns
Address setup time tAS | 0 0 0 0 0 0 0 ns
Address hold from end of write | 'AH | 0 ] ] 0 0 0 0 ns
WRITE pulse width wpt | 7 8 9 12 15 18 20 ns
WRITE pulse width twp2 | 8 9 10 14 18 20 25 ns
Data setup time DS | 5 6 7 8 | 10 |10 12 ns
Data hold time DH | 0 0 ] 0 0 0 0 ns
Write disable to output in Low-Z |1LZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z |tHZWE 4 5 5 6 8 8 8 ns 6

*These specifications are preliminary.

MT5C6405 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5C6405

TECHNOLOGY, INC.

AC TEST CONDITIONS 8V 48V
Input pulse levels ........cccocvvvevivrcrcnnnnee. Vss to 3.0V a 480 aQ 480
Input rise and fall tiMes ...........cccoeeevvveerrerevernnn. 5ns 255 30 pF 255 5pF
Input timing reference levels .............ccoceineene 1.5V
Output reference levels ..........cocoeeevcececiccnnnne. 1.5V
) Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
Output load ......cccovvvieiiinieiiins See Figures 1 and 2 EQUIVALENT EQUIVALENT
NOTES
1. All voltages referenced to Vss (GND). 9. Device is continuously selected. All chip enables are
2. -3V for pulse width < 20ns. held in their active state.
3. Iccis dependent on output loading and cycle rates. 10. Address valid prior to or coincident with latest
4. This parameter is sampled. occurring chip enable.
5. Test conditions as specified with the output loadlng 11. 'RC = Read Cycle Time.
as shown in Fig. 1 unless otherwise noted. 12. Chip enable (CE) and write enable (WE) can initiate
6. 'HZCE, 'tHZWE and ‘HZOE are specified with CL = and terminate a WRITE cycle.
5pF as in Fig. 2. Transition is measured +500mV from 13. For automotive, industrial and extended temperature
steady state voltage. specifications, refer to page 1-173.
7. Atany given temperature and voltage condition, 14. Typical values are measured at 5V, 25°C and 20ns
'HZCE is less than 'LZCE. cycle time.

8. WE is HIGH for READ cycle.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VbR 2 — \

CE = (Vcc -0.2V) | Vec =2V|  Iccor 95 250 HA
Data Retention Current VN 2 (Vee -0.2V)

or<0.2V Vce =3V 125 400 pA

Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R tRC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

Ve 5\ 4.5V 4.5V,

‘coR L]
S/ G S 1/
DON'T CARE

o
UNDEFINED

MT5C6405 1 69 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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ADDR

DQ

e

READ CYCLE NO. 189

tRC |
>\ VALID >k
tAA |
_ ‘'on .
PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27810
RC R
\ /
tACE
t zoE | tHzOE
tACE
tLzce tHZCE
HIGH-Z ——@ DATA VALID

Py J{
—————————|

I tPD
B EE——

DON'T CARE

@ UNDEFINED

MT5C6405
REV. 11/91

o Micron Technology, Inc., reserves the right to change products or specifications without notice.
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TECHNOLOGY. INC.

WRITE CYCLE NO. 1
(Write Enable Controlled) 7- 12

twe
ADDR
taw
I tcw AH
! tas twp1
WE XUk A
tps tDH
D DATA VALID
Q HIGH-Z
NOTE: Output enable (OE) is inactive (HIGH).
WRITE CYCLE NO. 2
(Chip Enable Controlled)
twe
ADDR
tAw
'As | fcw tAH
CE \L 1
twp1
e T HIITTTTTTIT
Ips toH
D DATA VALID
Q HIGH-Z
DON'T CARE
R uNDEFINED
2;3.0‘5:251 1 _71 Micron Technology, Inc., reserves the right to change products ,;‘v ;g;ecm(cca'«é:n?ev;::m ;;t;rc:
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WRITE CYCLE NO. 3
(Write Enable Controlied)

twe
ADDR \(
tAw
I tow tAH
| s twp2
wE X 7
tps toH
D DATA VALID
tHzZWE | tLzwe
D SEEme———
Q HIGH-Z
7
///] DON'T CARE
KXY
&Y UNDEFINED
MT5C6405 1 7 2 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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TECHNOLOGY, INC.

MT5C6406/7

SRAM

16K x 4 SRAM

WITH SEPARATE INPUTS
AND OUTPUTS

FEATURES

e High speed: 8, 10, 12, 15, 20, 25 and 35ns

¢ High-performance, low-power, CMOS double-metal
process

¢ Single +5V +10% power supply

* Easy memory expansion with CEI, CE2 and OE
options

¢ Allinputs and outputs are TTL compatible

* MT5C6406 - output tracks input during WRITE

* MT5C6407 — output High-Z during WRITE

OPTIONS MARKING
¢ Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
35ns access -35
* Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Auvailable in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

¢ Temperature
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers chip enable (CE) on all organizations. This
enhancement can place the outputs in High-Z for
additional flexibility in system design. The x4 configuration
features separate data input and output.

PIN ASSIGNMENT (Top View)

28-Pin DIP
(A-9)
As |1 ~ 28 [] Vee
A6 [} 2 27 [] A4
A7[]3 26 [] A3
As[l4 25 [] A2
A9 (|5 24 [] A1
A10[]6 23 [] A0
A1 (|7 22 [] D4
A12[]8 21 ] D3
A13[}9 20 [] Q4
D1 [} 10 19[] Q3
D2 [| 11 18] Q2
CE1 [|12 17[] a1
CE[|13 16 [] WE
vss | 14 15 [] CE2

28-Pin SOJ
(E-8)

0 Vee
0 A4
0 A3
0 A2
0 A1
0 A0
[ D4
0 D3
0 Q4
0 Qs
g Q2
p Qi
b WE
b CE2

Writing to these devices is accomplished when write
enable (WE) and CE inputs are both LOW. Reading is
accomplished when WE remains HIGH and CE goes to
LOW. The device offers a reduced power standby mode
when disabled. This allows system designers to achieve
their low standby power requirements.

All devices operate from a single +5V power supply and

all inputs and outputs are fully TTL compatible.

MT5C6406/7
REV. 11/91
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B FUNCTIONAL BLOCK DIAGRAM
; Vce GND
@ } }
e
m A12 —» P I o4
g A2 —>» - —DJ '
8 = P
O D1
= T § 65,536-BIT = o
A0 =1 W MEMORY ARRAY Z
A —| =2 8 ~
3 0 — Q4
A8 —» o Llf :
A7 =] sB) D[ - of
o
COLUMN DECODER WJOOV\\/IVEI\T >
(LSB)

EEEEEE (==

Al A0 A13 A5 A3 A4 A6 --ro-smoesooofesesoesTTooooo

,-
! <
]
' (1]
' O
H o))
H S
' o
: ~
1) ?T
=E

TRUTH TABLE
MODE CET |CE2 | OE | WE | OUTPUT POWER
STANDBY | H X X X HIGH-Z | STANDBY
STANDBY | X H X X HIGH-Z | STANDBY
READ L L L H Q ACTIVE
READ L L | H H HIGH-Z ACTIVE
WRITE(1) | L L X L HIGH-Z ACTIVE
WRITE(@2) | L L L L D ACTIVE
WRITE(2) | L L H L HIGH-Z ACTIVE

NOTE: 1. MT5C6407 ONLY
2. MT5C6406 ONLY

MT5C6406/7 1 7 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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TECHNOLOGY. INC

MT5C6406/7

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss

Storage Temperature (Plastic)
Power Dissipation .....................
Short Circuit Output Current

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C < TA <70°C; Vee = 5V £10%)

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

WYHS 1SV4 |

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce +1 Vv 1
Input Low (Logic 0) Voltage ViL -0.5 0.8 \" 1,2
Input Leakage Current OV <ViN<Vce 1L -5 5 uA
Output Leakage Current Output(s) Disable ILo -5 5 HA
0V < Vourt £ Vee
Output High Voltage loH = -4.0mA VoH 24 \" 1
Output Low Voltage loL = 8.0mA VoL 0.4 v 1
. MAX

DESCRIPTION CONDITIONS SYMBOL | TYP | -8 (-10 | -12 | -15 | -20 | -25 | -35 | UNITS| NOTES
Power Supply CE < Vui; Vcec = MAX
Current: Operating f=MAX = 1/'RC lec 65 |160|150 |140|120|110 {100| 90 | mA | 3, 14

Outputs Open
Power Supply CE = Vin; Vce = MAX ;
Current: Standby f=MAX = 1/RC IsB1 20 | 55|50 | 45|40 |35 (30| 25| mA| 14

Outputs Open
CE = Vcc -0.2V; Vce = MAX
ViL< Vss +0.2V IsB2 04| 3|3 |3|3|3|3|3|mA| 14
ViH>Vcc-0.2V;f=0
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 5 pF 4
Output Capacitance Vce = 5V Co 7 pF 4
gg\slcle:/oss‘n 1 _7 5 Micron Technology, Inc., reserves the right to change products g: ;gf}cmﬁ:art;znist::gﬁgr;?t:zz



MICRON MT5C6406/7

TECHNOLOGY. INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, <70°C; Voo = 5V +10%)

; -8* -10 -12 -15 -20 -25 -35

m DESCRIPTION

-'I SYM | MIN [MAX | MIN | MAX |MIN (MAX | MIN MAX | MIN |MAX [ MIN | MAX |MIN |MAX | UNITS NOTES

m READ Cycle

JJ | READ cycle time RC | 8 10 12 15 20 25 35 ns

> Address access time tAA 8 10 12 15 20 25 35 | ns

g Chip Enable access time 'ACE 7 9 10 12 15 20 30 | ns
Output hold from address change | 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z - |1LZCE | 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |tHZCE 4 5 6 7 8 |- 8 8 ns 6,7
Chip Enable to power-up time ‘PU | 0O 0 0 0 0 0 0 ns
Chip disable to power-down time PD 8 10 12 15 20 25 35 ns
Output Enable access time tAOE 3 4 5 6 7 8 15 ns
Output Enable to output in Low-Z |ILZOE| 0 0 0 0 0 0 0 ns
Output disable to output in High-Z |HZOE 4 4 5 6 7 8 8 ns 6
WRITE Cycle
WRITE cycle time '‘wC | 8 10 12 15 20 25 35 ns
Chip Enable to end of write 'cw | 8 9 10 12 15 20 25 ns
Address valid to end of write Aw | 8 9 1 12 15 20 25 ns
Address setup time tAS | 0 0 0 0 0 0 0 ns
Address hold from end of write | 'AH | 0 0 0 0 0 0 0 ns
WRITE pulse width Wwp | 7 8 9 12 15 18 20 ns
Data setup time DS | 5 6 7 8 10 10 12 ns
Data hold time DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z ~ |1LZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z ~ [tHZWE 4 5 5 6 8 8 8 ns 6
Write Enable to output valid tAWE 10 12 14 17 20 25 35 ns
Data valid to output valid taDV 10 12 14 17 20 25 35 ns

*These specifications are preliminary.
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AC TEST CONDITIONS
Input pulse levels ..........ccccvvveieniinncnns Vss to 3.0V
Input rise and fall times .........ccecceveevevenivenieeees 5ns
Input timing reference levels ..., 1.5V
Output reference levels ..........ccoceveeciiincininens 1.5V
Output load .........cccoevvcerrurnnnne See Figures 1 and 2

NOTES

1. All voltages referenced to Vss (GND).

2. -3V for pulse width < 20ns.

3. Iccis dependent on output loading and cycle rates.

4. This parameter is sampled.

5. Test conditions as specified with the output loading

as shown in Fig. 1 unless otherwise noted.

'HZCE, 'HZWE and 'HZOE are specified with CL =

5pF as in Fig. 2. Transition is measured £500mV from

steady state voltage.

7. Atany given temperature and voltage condition,
*HZCE is less than 'LZCE and 'HZWE is less than
‘LZWE.

s

+5V +5V
480 480

30 pF 5pF

255

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. All chip enables are
held in their active state.

10. Address valid prior to or coincident with latest
occurring chip enable.

11. RC = Read Cycle Time.

12. Chip enable (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-173.

14. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VbR 2 — Vv
' CE=>(Vec-0.2V) [ Vec=2V| lccor 95 250 uA
Data Retention Current Vin 2.(Vee -0.2V)
or<0.2V Vce =3V 125 400 uA
Chip Deselect to Data 'CDR 0 —_— ns 4
Retention Time
Operation Recovery Time R 'RC ns 4,11
LOW Vcc DATA RETENTION WAVEFORM
DATA RETENTION MODE
T\ 4 .
Ve | 4.5V Vo 45V,
tcDR 'R
CE Chal VbR
a7/ A r WL
DON'T CARE
0
XXX UNDEFINED
g;ﬁ/Cﬁ%g:ﬂ 1 _77 Micron Technology, Inc., reserves the right to change products @z)); ;gf?ﬂ?;g?%ﬁ:m&ﬁﬁ::
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TECHNOLOGY. INC.

- READ CYCLE NO. 18°
m
7
tRC |
e |
2/ APDR VALID >l<
2 . — .
> toH
Q PREVIOUS DATA VALID OATAVALID

READ CYCLE NO. 2 7.8.10

tRe
CE i\ 1
tAOE
tLzoE [ tHzoE
_ \ jl/
OE R
tACE '
tLzce tHzCE
ba ~ HIGH-Z —*—@K DATA VALID

tPy I tpD
B ————
lcc J/ \ I

DON'T CARE

B33 UNDEFINED

MT5C6406/7. 1 7 8 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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WRITE CYCLE NO. 1
(Chip Enable Controlled)

twe
ADDR
AW
tas tcw tAH
o \ ]{
twp
WE 4
T, L Y
'ps IbH |
D DATA VALID >1<
tADV
tLzce tAWE
RKRXXXXXKRRXXXKX) (
—_ 7 — KX 9
Q HIGH-Z RGNS DATA VALID
WRITE CYCLE NO. 2
(Write Enable Controlled) 7 12
twe
ADDR N
taw
tcw tAH
CE ;ZZZ% /ZZZZZ& A / /
| tas wp
pa Y /
W Y, b
tps
VV'V'VVVYV'V'VV'VVVVVVV'
DK
D RIS ARBENENS kil
tADV |
tHZWE
T, R0
B DATAVALID AR

DON'T CARE

R UNDEFINED

MT5C6406/7
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TECHNOLOGY. INC.

MT5C2564

SRAM

64K x 4 SRAM

FEATURES

¢ High speed: 15, 20, 25, 30, 35 and 45ns

¢ High-performance, low-power, CMOS double-metal
process

Single +5V £10% power supply

* Easy memory expansion with CE option

All inputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
15ns access -15
20ns access -20
25ns access . -25
30ns access -30
35ns access -35
45ns access -45
* Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ
Plastic SOIC (300 mil) SG

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

¢ Temperature
Industrial ~ (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers chip enable (CE) on all organizations. This
enhancement can place the outputs in High-Z for
additional flexibility in system design.

Writing to these devices is accomplished when write
enable (WE) and CE inputs are both LOW. Reading is
accomplished when WE remains HIGH and CE goes to
LOW. The device offers a reduced power standby mode

PIN ASSIGNMENT (Top View)
24-Pin DIP 24-Pin SOJ
(A-7) (E-4)
ro [[1 ™ 2] vee A0 ] 1 Vee
A1 Q2 A15
Al []2 23 [] A15 a2l 3 Al2
A2 [|3 2 [] A14 A3( 4 A13
A4 5 A12
A3 [| 4 21 [] A13 A5 6 Al1
A6 0 7 A10
A4 5 20 [] A12 A7 0 8 DQ4
A8 9 16 1 DQ3
A5 [| 6 19 [] A1 a9 d 10 15 b paz
A6 [|7 18 [] A10 cEQ M 140 DAt
Vss [ 12 WE
A7 [| 8 17 [] DQ4
A8 [| 9 16 [] DQ3
A9 [] 10 15 [] D@2
CE [| 11 14 [] pQ1
vss [| 12 13 [] WE
24-Pin SOIC
(F-1)
== 24 o Vee
Al 2 23 3 A15
A2 4 3 22 o A4
A3 4 21 [ A13
A 5 20 o A12
A5 6 19 m A1
A6 7 18 = A10
A7 c 8 17 = DQ4
A8 9 16 = DQS
A9 = 10 15 o DQ2
CEc 11 14 o DAt
Vss 0o 12 13 o WE

when disabled. This allows system designers to achieve
their low standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C2564
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology. Inc.

WVHS 1Sv4 |



wvys 1sv4d B

- REV. 11/91

MICRON MT5C2564

TECHNOLOGY, IN

FUNCTIONAL BLOCK DIAGRAM

Vce GND

A12 —»

A1l —» DQ4

A10 —>»

A8 —>»

262,144-BIT
MEMORY ARRAY

. DQt

A3 —p

I/O CONTROL

(HQS(%

ROW DECODER

A2 —»

Al —>

A0 —» | (LSB)

COLUMN DECODER

(LSB) POWER

tt t t t ottt =
A7 A6 A5 Ad A9 A15 A14 Al13
TRUTH TABLE
MODE CE WE Da POWER
STANDBY H X HIGH-Z STANDBY
READ L H Q ACTIVE
WRITE L L D ACTIVE

MT5C2564 1 82 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss ............ -1Vto +7V ‘

Storage Temperature (Plastic) ........ccc........ -55°C to +150°C This is a stress rating only and functional operation of the
Power Dissipation 1W device at these or any other conditions above those indi-
Short Circuit Output CUITent ..........c.coevecieereerenrenns 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C < TA <70°C; Vcc = 5V +10%)

WVHS LSVH i

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 22 Vee+ \ 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 Vv 1,2
Input Leakage Current 0V <Vin<Vee ILi -5 5 UA
Output Leakage Current Output(s) Disabled ILo -5 5 HA
0V < Vout < Vee
Output High Voltage loH = -4.0mA VoH 24 \" 1
Output Low Voltage loL = 8.0mA VoL 0.4 Vv 1
MAX

DESCRIPTION CONDITIONS SYMBOL | TYP |-15 |-20 |-25 | -30 |-35 | -45 | UNITS | NOTES
Power Supply CE < ViL; Voc = MAX
Current: Operating f=MAX = 1/'RC lcc 75 |140.{120 (110 | 95 (90 | 90 | mA |3, 14

Outputs Open
Power Supply CE > Viv; Voc = MAX
Current: Standby f=MAX = 1/RC IsB1 11 |30 {30 |25 {25 |25 {25 | mA | 14

Outputs Open

CE 2 Vce -0.2V; Vee = MAX
ViL € Vss +0.2V Ise2 04 {5 |5 (5|57 |7 |[mA| 14
ViH=Vcec-0.2V;f=0
CAPACITANCE

DESCRIPTION CONDITIONS SYMBOL.| MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 6 pF 4
Output Capacitance Vce = 5V Co 5 pF 4

MT5C2564
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, < 70°C; Voo = 5V £10%)

. -15 -20 -25 -30 -35 -45
DESCRIPTION
SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX [UNITS |NOTES
READ Cycle
READ cycle time ‘RC 15 20 25 30 35 45 ns
Address access time tAA 15 20 25 30 35 45 | ns
Chip Enable access time 'ACE 15 20 25 30 35 45 | ns
Output hold from address change | 'OH 3 3 5 5 5 5 ns
Chip Enable to output in Low-Z "WZCE| 4 6 6 6 6 6 ns
Chip disable to output in High-Z | tHZCE 8 9 9 12 15 18 ns |67
Chip Enable to power-up time Py 0 0 0 0 0 0 ns
Chip disable to power-down time tPD 15 20 25 30 35 45 ns
WRITE Cycle
WRITE cycle time we 15 20 20 25 30 35 ns
Chip Enable to end of write tcw 10 15 15 18 20 25 ns
Address valid to end of write taw | 10 15 15 18 20 25 ns
Address setup time AS 0 0 0 0 0 0 ns
Address hold from end of write 'AH 0 0 0 0 0 0 ns
WRITE pulse width Wp1 | 10 15 15 18 20 25 ns
WRITE pulse width wp2 | 12 15 15 18 20 25 ns
Data setup time DS | 10 10 10 12 15 20 ns
Data hold time DH | o 0 0 0 0 0 ns
Write disable to output in Low-Z | LZWE| 4 5 5 5 5 5 ns
Write Enable to output in High-Z | tHZWE 7 10 10 12 15 18 ns 6

MT5C2564
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TECHNOLOGY. INC.

AC TEST CONDITIONS v v
Input pulse levels .........ccocveirveciiinnis Vss to 3.0V Q 480 Q 480
Input rise and fall tiMeSs ..........c.ocevieeees v, 5ns 255 - 30 pF 255 5pF
Input timing reference levels ................ccccvnee. 1.5V
Output reference levels .............cccoovvirccnreenenee 1.5V . :

) Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
Output (oY= Lo IR See Flgures 1and2 EQUIVALENT EQUIVALENT

NOTES
1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle.
2. -3V for pulse width < 20ns. 9. Device is continuously selected. All chip enables are
3. Icc is dependent on output loading and cycle rates. held in their active state.
4. This parameter is sampled. 10. Address valid prior to or coincident with latest
5. Test conditions as specified with the output loading occurring chip enable.
as shown in Fig. 1 unless otherwise noted. 11. fRC = Read Cycle Time.
6. 'HZCE and 'HZWE are specified with CL = 5pF as in 12. Chip enable (CE) and write enable (WE) can initiate
Fig. 2. Transition is measured *+ 500mV from steady and terminate a WRITE cycle.
state voltage. 13. For automotive, industrial and extended temperature
7. At any given temperature and voltage condition, specifications, refer to page 1-175.
tHZCE is less than 'LZCE and 'HZWE is less than 14. Typical values are measured at 5V, 25°C and 20ns
{LZWE. cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
1 Vcc for Retention Data VDR 2 — \
CE>(Vec-0.2V) | Vec =2V |  Iceor 95 300 HA
Data Retention Current Vin = (Vce -0.2V)
or<0.2v Vce =3V 350 400 uA
Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R ‘RC ns 4,10
LOW Vcc DATA RETENTION WAVEFORM
DATA RETENTION MODE
—\ 4. '
Voo \4 5V Vor 4 5\/}
tcoR 'R
e/ X
DON'T CARE
UNDEFINED
2230123241 1 "8 5 Micron Technology, Inc., reserves the right to change products ;; gsgff;;fai?;::nﬁev;irm:‘;g v;m:ﬁg
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MT5C2564

READ CYCLE NO. 18°

RC |
ADDR 4 )L
9 VALID
tAA |
toH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8.10
trc
CE X Vi
tACE
tLzcE HZCE
DQ HIGH-Z DATA VALID D
tpu | tPD
t— |- i |
Icc Jf SL
///| DON'T CARE
R UNDEFINED
g;‘\SIC‘Z‘SIZ 1 - 86 Micron Technology, Inc., reserves the right to change products (;: gss‘elcihfn;iccarn;n? ;mzwlﬁ::
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WRITE CYCLE NO. 1
(Chip Enable Controlled)

twe
ADDR <
taw
tas i tow tAH
o \L 1
twp1
LY, HIITTTTTT
ps DH
D DATAVALD )
Q HIGH-Z
WRITE CYCLE NO. 2
(Write Enable Controlled) 7 12
twe
ADDR
tAw
I lew taH
! tas twp2
W XU 7
bs DH
D DATA VALID )
tHzWE | L zZwe
Q HIGH-Z
DONT CARE
KXY UNDEFINED
xg\s/?ﬁg: 1 - 87 Micron Technology, Inc.; reserves the right to change products (;r gsgf&g::?‘nﬁevggﬁg nyotﬁ
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TECHNOLOGY. INC.

MT5C2565

SRAM

64K x 4 SRAM

WITH OUTPUT ENABLE

FEATURES

* High speed: 15, 20, 25, 30, 35, and 45ns

¢ High-performance, low-power, CMOS double-metal
process

¢ Single +5V +10% power supply

e Easy memory expansion with CE and OE options

¢ Allinputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
15ns access -15
20ns access -20
25ns access -25
30ns access -30
35ns access -35
45ns access -45
¢ Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Auvailable in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

¢ Temperature
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers chip enable (CE) and output enable (OE) on
this organization. These enhancements can place the out-
puts in High-Z for additional flexibility in system design.

PIN ASSIGNMENT (Top View)

28-Pin DIP
(A-9)
NC [[1 ~ 28 [] Vec
A0 []2 27 [ A15
A1[]3 26 [] A14
A2[l4 25 (] A13
A3[|5 24 1 m12
Adfl6 23 [] A11
As[|7 22 ] a10
A6 [|8 21[InC
a7[l9 20 ] NC
A8 [] 10 19 [] DQ4
A9 [| 11 18 [] pQ3
CE[]12 17 [ pQ2
OE[|13 16 [] Q1
Vss [| 14 15 [] WE
28-Pin SOJ
(E-8)

0 Vec
0 A15
0 A14
0 A13
0 A12
0 A11
0 A10
0 NC
0 NC
0 DQ4
g DQ3
0 DQ2
b bat
0 WE

Writing to these devices. is accomplished when write
enable (WE) and CE inputs are both LOW. Reading is
accomplished when WE remains HIGH and CE and OE go
LOW. The device offers a reduced power standby mode
when disabled. This allows system designers to achieve
their low standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C2565
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
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TECHNOLOGY, INC.

. FUNCTIONAL BLOCK DIAGRAM
" Vee GND
7 b
(/2]
-'l Al1 —_
2]
g A2 —» - ; .
2 3 5
A8 —| O o .
o 262,144-BIT B .
w MEMORY ARRAY o} J :
A3 — = (&) DQ1
o Q
T
A2  —>
Al —_—
o-_.
A0 —» | (LSB)
=
WE

COLUMN DECODER

(LSB) POWER

fr ot ottt t t
A7 A6 A5 A4 A9 A15 Al14 A13
TRUTH TABLE
MODE OF CE WE DQ POWER
STANDBY X H X HIGH-Z | STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE

MT5C2565 1 90 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5C2565

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vcc Supply Relative to Vss .............. -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature (Plastic) ...........c...... -55°C to +150°C This is a stress rating only and functional operation of the
POWeT DISSIPAHON w.vcvvvvvvvrerrereessseessesssssssssssssesssssssssssssnnins 1w device at these or any other conditions above those indi-

Short Circuit Output Current ............cooevveiveerevriinrienens 50mA cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C < T, <70°C; Vec = 5V +10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 22 Vee+ \ 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \ 1,2
Input Leakage Current 0V <Vin< Vee ILi -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 uA
0V < Vout < Vcee
Output High Voltage loH = -4.0mA VoH 24 \ 1.
Output Low Voltage loL = 8.0mA VoL 04 v 1
MAX

DESCRIPTION CONDITIONS SYMBOL | TYP |-15 |-20 |-25 | -30 | -35 | -45 |uUNITS | NOTES
Power Supply CE < Vui; Vco = MAX
Current: Operating f=MAX =1/1RC lcc 75 |140 (120|110 | 95 [ 90 | 90 | mA |3, 14

Outputs Open
Power Supply CE 2 Vin; Vce = MAX
Current: Standby f=MAX =1/'RC IsB1 11 |30 |30 |25 | 25|25 |25 | mA | 14

Outputs Open

CE 2 Vee -0.2V; Vee = MAX
ViL £ Vss +0.2V IsB2 04 |5 |5 |5 517 |7 |mA| 14
ViH 2 Veec -0.2V;f=0 :

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C, f=1MHz Ci 7 pF 4
Output Capacitance Vcec =5V Co 5 pF 4

MT5C2565 1 9 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < Tpas 70°C; Vcc = 5V £10%)

-15 -20 -25 -30 -35 -45
DESCRIPTION
SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX [UNITS |NOTES
READ Cycle
READ cycle time RC 15 20 25 30 35 45 ns
Address access time tAA 15 20 25 30 35 45 | ns
Chip Enable access time tACE 15 20 25 30 35 45 | ns ’
Output hold from address change tOH 3 3 5 5 5 5 ns
Chip Enable to output in Low-Z | 'LZCE | 4 6 6 6 6 6 ns
Chip disable to output in High-Z | tHZCE 8 9 9 12 15 18 | ns | 6,7
Chip Enable to power-up time Py 0 0 0 0 0 0 ns
Chip disable to power-down time | 'PD 15 20 25 30 35 45 | ns
Output Enable access time tAOE 8 8 8 10 12 15 | ns
Output Enable to output in Low-Z [ {LZOE| 0 0 0 0 0 ‘0 ns
Output disable to out put in High-Z | tHZOE 6 7 7 10 12 15 | ns
WRITE Cycle
WRITE cycle time twe 15 20 20 25 30 35 ns
Chip Enable to end of write tcw 10 15 15 18 20 25 ns
Address valid to end of write taw 10 15 15 18 20 25 ns
Address setup time tAS 0 0 0 0 0 0 ns
Address hold from end of write tAH 0 . 0 0 0 0 0 ns
WRITE pulse width twp1 10 15 15 18 20 25 ns
WRITE pulse width wp2 | 12 15 15 18 20 25 ns
Data setup time DS 7 10 10 12 15 20 ns
Data hold time DH 0 0 0 0 0 0 ns
Write disable to output in Low-Z |'LZWE| 4 5 5 5 5 5 ns
Write Enable to output in High-Z  |tHZWE 7 10 10 12 15 18 | ns 6
v 1-92 B O e gro8h iron Tcelogy, I
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MT5C2565

AC TEST CONDITIONS
Input pulse levels ...........coeeeinccinecnnnne Vss to 3.0V
Input rise and fall imes .........ccccccvvvnenencrcenen, 5ns
Input timing reference levels ...........cccocvvennen. 1.5V
Output reference levels............ccieiiiincns 1.5V
Output load ........ccceecrrvieiiiininne See Figures 1 and 2

NOTES

1. All voltages referenced to Vss (GND).

2. -3V for pulse width < 20ns.

3. Iccis dependent on output loading and cycle rates.

4. This parameter is sampled.

5. Test conditions as specified with the output loading

as shown in Fig. 1 unless otherwise noted.
6. '*HZCE, tHZOE and tHZWE are specified with CL =

5pF as in Fig. 2. Transition is measured +500mV from
steady state voltage.

7. Atany given temperature and voltage condition,
*HZCE is less than 'LZCE and 'tHZWE is less than
tLZWE.

+5V
480

255 30 pF

Fig. 1 OUTPUT LOAD

EQUIVALENT

8. WE is HIGH for READ cycle.
9. Device is continuously selected. All chip enables are
held in their active state.
10. Address valid prior to or coincident with latest
occurring chip enable.
11. 'RC = Read Cycle Time.
12. Chip enable (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.
13. For automotive, industrial and extended temperature
specifications, refer to page 1-175.
14. Typical values are measured at 5V, 25°C and 25ns

cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

255

480

5pF

Fig. 2 OUTPUT LOAD

EQUIVALENT

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data Vor 2 — Y
CE=>(Vcc-0.2V) | Voc=2V|  Iccor 95 300 pA
Data Retention Current ViN 2 (Vcc -0.2V)
or<0.2V Vce =3V 350 400 A
Chip Deselect to Data 'CDR 0 —_ ns 4
Retention Time
Operation Recovery Time R RC ns 4,11
LOW Vcc DATA RETENTION WAVEFORM
DATA RETENTION MODE
- \4 v
Vee \4 5V Vor 4, 5\1/
DR R
= T /)|
DON'T CARE
B UNDEFINED
22\5/0123251 1 -93 Micron Technology, Inc., reserves the right to change products g; :gffiaf;gzn‘?evg‘mgr;?l:::

WVHS 1SV |



nvys 1sv4d B

MT5C2565

ADDR

DQ

Icc

READ CYCLE NO. 18&°

tRc .
VALID
- M o
toH
PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8.10
By RC
N\ /
tACE
LzOE | HZOE
\ }
N\
tACE
Y zceE . ;HZCEV
HIGH-Z @K DATA VALID

. tPU : J[
|

I tpD !
|~ |

////| DON'T CARE

K53 UNDEFINED

MT5C2565
REV. 11/91
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WRITE CYCLE NO. 1
(Write Enable Controlled) 7. 12

twe
ADDR
taw
l< tow taH
G WWI I,
tas twp1
WE XA A
: bs DH .
D ' DATA VALID N
Q : HIGH-Z
NOTE: Output enéble (OE) is inactive (HIGH).
WRITE CYCLE NO. 2
(Chip Enable Controlled)
twe
ADDR /L
taw ,
tas | fow tAH

twp1
WE TN, Y,
bs tDH
D ) DATA VALID
Q HIGH-Z
DON'T CARE
UNDEFINED
e 1-95 . B aot. Maron Teutmetogy,
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WRITE CYCLE NO. 3
(Write Enable Controlled) 7. 12

twe
ADDR )(
taw
I tcw tAH
| tas twpz
= -
wE W 7
tos tDH
D DATA VALID
tHZWE ] tLzZwWE
e EEEEE—————
Q HIGH-Z
7
////] DON'T CARE
B unpeFINED
MT5C2565 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 1 ‘96 ©1991, Micron Technology, Inc.
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TECHNOLOGY, INC.

MT5C1005

SRAM

256K x 4 SRAM

WITH OUTPUT ENABLE

FEATURES

e High speed: 20, 25, 35 and 45ns

¢ High-performance, low-power, CMOS double-metal
process

Single +5V +10% power supply

Easy memory expansion with CE and OE options
Allinputs and outputs are TTL compatible

Fast Output Enable access time: 8ns

OPTIONS MARKING
¢ Timing
20ns access -20
25ns access -25
35ns access -35
45ns access -45
* Packages
Plastic DIP (400 mil) None
Plastic SOJ (400 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

¢ Temperature
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers chip enable (CE) capability. This
enhancement can place the outputs in High-Z for addi-
tional flexibility in system design.

PIN ASSIGNMENT (Top View)

28-Pin DIP
(A-10)
ATt~ 28] vee
A8 [|2 2101 A6
A9 I3 26 [1 A5
A10 [ 4 25 () A4
A1 ﬁ 5 2401 A3
A2 (|6 23 (1 A2
A13 ﬂ 7 221 A1
A4 8 211 A0
at5 19 20 NC
At16 [ 10 191 DQ4
A17 ﬂ 11 18 [ DQ3
CE [ 12 17 [1 bQ2
OE |13 161 DQ1
vss [} 14 15 [] WE
28-Pin SOJ
(E-9)

A7 1

A8 (]2

Ao 3

At0[] 4

A1 [O5

A2 6

A13Q 7

A147] 8

A150 9

A16 ] 10

A7 1

CE [ 12

OE(Q 13

Vss [] 14

Writing to this device is accomplished when write enable
(WE) and CE inputs are both LOW. Reading is accom-
plished when WE remains HIGH while output enable (OF)
and CEgo LOW. Thedevice offers areduced power standby
mode when disabled. This allows system designers to
achieve their low standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C1005
REV. 11/91
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MICRON MT5C1005

. FUNCTIONAL BLOCK DIAGRAM
; Vce GND
2] | |
-l A
5 —»
2]
g A2 —>
= A13 —> DQ4
A12 —>» -
2 e :
AS —| O @ :
o 1,048,576-BIT e
a MEMORY ARRAY o) ) .
2 0
@) Q
? ey
A4 —>
o - T -
]
At —=| (LSB) — =
(NG WE
COLUMN DECODER
(LSB) | POWER
DOWN

LI TN Y N N N N

Al4 A17 A16 A15 A0 A10 A8 A7 A6

NOTE: The two least significant row address bits (A11 and A3) are encoded using a gray code.

TRUTH TABLE
MODE OF CE WE Da POWER
STANDBY X H X HIGH-Z | STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE

MT5C1005 1 98 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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*Stresses greater than those listed under “Absolute Maxi-

Voltage on Vcc Supply Relative to Vss .............. -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature (Plastic) ...........cc....... -55°C to +150°C This is a stress rating only and functional operation of the
Power Dissipation 1w device at these or any other conditions above those indi-

Short Circuit Output Current 50mA cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
0°C<T AS 70°C; Vce = 5V £10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vee+1 Vv 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \ 1,2
Input Leakage Current 0V <Vin<Vee 1L -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 A
0V < Vout £ Vce
Output High Voltage loH = -4.0mA VoH 24 \" 1
Output Low Voltage loL =8.0mA VoL 0.4 \ 1
MAX
DESCRIPTION ] CONDITIONS SYMBOL | TYP | -20 | -25 | -35 | -45 UNITS NOTES
Power Supply CE < Vi; Vcc = MAX
Current: Operating f=MAX = 1/1RC Icc 95 | 140 [ 125 | 115 | 110 mA 3,14
Outputs Open
Power Supply CE = Vi; Vcc = MAX
Current: Standby f=MAX =1/'RC IsB1 17 35 | 30 | 25 | 25 mA 14
Outputs Open
CE = Vcc -0.2V; Vce = MAX
ViL £ Vss +0.2V IsB2 04 5 5 5 5 mA 14
VH >Vcc -0.2V;f=0
CE 2 Vce -0.2V; Vee = MAX

“L” version only ViL £ Vss +0.2V IsB2 03 |15 |15 (15 | 15 mA

ViH>Vce -0.2V;f=0

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 8 pF 4
Output Capacitance Vce =5V Co 8 pF 4

:‘AEC: ?/%51 1 _99 Micron Technology, Inc., reserves the right to change products @?: gsmiﬁgﬂnﬁ evé:::z};tg nyo!::::
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TECHNOLOGY. INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < TA < 70°C; Vec = 5V £10%)

-20 -25 -35 -45
DESCRIPTION
4 SYM MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
READ Cycle
READ cycle time RC 20 25 35 45 ns
Address access time taA 20 25 35 45 ns
Chip Enable access time 'ACE 20 25 35 45 ns
Output hold from address change lo]] 5 5 5 5 ns
Chip Enable to output in Low-Z 1LZCE 5 5 5 5 ns
Chip disable to output in High-Z tHZCE 8 10 15 18 ns 6,7
Chip Enable to power-up time tPU 0 0 0 0 ns
Chip disable to power-down time PD 20 25 35 45 ns
Output Enable access time tAOE 6 8 12 15 ns
Output Enable to output in Low-Z : 1L.ZOE 0 0 0 0 ns
Output disable to output in High-Z 'HZOE 6 10 12 15 ns 6
WRITE Cycle
WRITE cycle time wc 20 25 35 45 ns
Chip Enable to end of write tcw 12 15 20 25 ns
Address valid to end of write ‘AW 12 | 15 20 25 ns
Address setup time AS 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 | ns
WRITE pulse width ' we1 | 12 15 20 25 ns
WRITE pulse width twp2 15 15 20 25 ns
Data setup time DS 8 10 15 20 ns
Data hold time DH 0 0 0 0 ns
Write disable to oﬁtput in Low-Z 1LZWE 5 5 5 5 ns
Write Enable to output in High-Z tHZWE 0 8 0 10 0 15 0 18 ns 6,7
RV 1101 1-100 e O o0 eron Tochnlog, i



MICRON

TECHNOLOGY. INC.

MT5C1005

AC TEST CONDITIONS
Input pulse levels ... Vss to 3.0V
Input rise and fall times ..........ccccvvininiiicniiine, 5ns
Input timing reference levels ..........ccccocevenennen. 1.5V
Output reference levels ...........cocoveveeceeneniennennne 1.5V
Output l0ad ........cccoenveerrvininnnens See Figures 1 and 2

NOTES

. All voltages referenced to Vss (GND).

-3V for pulse width < 20ns.

Icc is dependent on output loading and cycle rates.

This parameter is sampled.

Test conditions as specified with the output loading

as shown in Fig. 1 unless otherwise noted.

6. 'HZCE, 'HZOE and *HZWE are specified with
CL = 5pF as in Fig. 2. Transition is measured +500mV
from steady state voltage.

7. Atany given temperature and voltage condition,
tHZCE is less than 'LZCE and tHZWE is less than
{LZWE.

G N e

+5V
480

255 30 pF

Fig. 2 OUTPUT LOAD
EQUIVALENT

Fig. 1 OUTPUT LOAD
EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. All chip enables and
output enables are held in their active state.

10. Address valid prior to or coincident with latest
occurring chip enable.

11. fRC = Read Cycle Time.

12. Chip enable (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-177.

14. Typical values are measured at 5V, 25°C and 25ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcce for Retention Data VbR 2 — \

CE =2 (Vcc-0.2V) | Vec=2V|  lccor 35 200 pA
Data Retention Current Vin = (Vee -0.2V) | Voc = 3V 70 400 uA

or<0.2V Vce =5V 250 1,300 pA

Chip Deselect to Data 'CDR 0 —_ ns 4
Retention Time
Operation Recovery Time R RC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vee \445V

4.5V

R

=

X
DON'T CARE

UNDEFINED

MT5C1005 -
REV.11/91

1-101
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MICRON

MT5C1005

READ CYCLE NO. 189

trc |
ADDR VALID >l<
Yy |
toH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8.10
trRc
CE N\ /
tAOE
LzOE | HZOE
— \
OE \
tACE
tLzcE 'HZCE
DQ HIGH-Z —-—————-@K DATA VALID )
tpy tPD
e |
Icc J/ l

DON'T CARE

R UNDEFINED

MT5C1005
REV.11/91

1-102

Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5C1005

WRITE CYCLE NO. 1
(Write Enable Controlled) 12

twe
ADDR ; o
taw
| tow taH
| ] twe1
WE Xk 7
bs tDH
D DATA VALID
Q HIGH-Z
NOTE: Output enable (OE) is inactive (HIGH).
WRITE CYCLE NO. 2

(Chip Enable Controlled)

twe

ADDR . /

taw
tas i tow taH

e [T, LY
Q HIGH-Z
DON'T CARE
RX] unpeFiNED
REv. 1181 1-103 e e e e oo i achmaody, e
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MICRON

TECHNOLOGY. INC

MT5C1005

WRITE CYCLE NO. 3
(Write Enable Controlled) 7 12
twe
ADDR )
taw
I tow tAH
| tAs twp2
WE 1k 1
tDs DH
D : DATA VALID
tHZWE | fLzwe
Q HIGH-Z
///| DON'T CARE
@ UNDEFINED
:1;’3011 ?/0951 1 _1 04 Micron Technology, Inc., rsserveé the right to change products g: gss:elc:\:fcarg?'n:ev;m:;g ;yml'ﬁi



MICRON

TECHNOLOGY, INC.

ADVANCE
MT5C4005

SRAM

1 MEG x 4 SRAM

WITH OUTPUT ENABLE

FEATURES

¢ High speed: 20, 25, 35 and 55ns

¢ High-performance, low-power, CMOS double-metal
process

Single +5V £10% power supply

Easy memory expansion with CE and OE options
All inputs and outputs are TTL compatible

Fast Output Enable access time: 8ns

OPTIONS MARKING
¢ Timing

20ns access -20

25ns access -25

35ns access -35

55ns access -55
¢ Packages

Plastic SOJ (400 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

¢ 2V data retention L

* Temperature
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers chip enable (CE) capability. This enhance-
ment can place the outputs in High-Z for additional
flexibility in system design.

PIN ASSIGNMENT (Top View)

32-Pin SOJ
(E-11)
A0 [ 1 32 1 Vec
A1 Q2 310 A12
A2 0013 30 1 A13
A3 4 29 1 A14
A4 115 28 0 A15
A5 16 27 1 A16
A6 17 26 1 A17
NC 18 250 NC
A7 09 24 0 NC
A8 110 23 [1 A18
A9 | 11 22 0 A19
A10 12 21 0 DQ1
A11 13 20 p§ DQ2
CEQ14 19 ¢ DQ3
OE [ 15 18 1 DQ4
Vss [] 16 17 p WE

Writing to this device is accomplished when write enable
(WE) and CE inputs are both LOW. Reading is accom-
plished when WE remains HIGH while output enable (OE)
and CE go LOW. Thedevice offers areduced power standby
mode when disabled. This allows system designers to
achieve their low standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C4005
REV. 11/91

1-105

Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY. INC.

ADVANCE

SRAM

1 MEG x 4 SRAM

WITH OUTPUT ENABLE

FEATURES

¢ High speed: 12, 15 and 17ns

¢ High-performance, low-power, CMOS double-metal
process

* Multiple center power and ground pins
¢ Single +5V +10% power supply
* Easy memory expansion with CE and OE options
¢ Allinputs and outputs are TTL compatible
e Fast Output Enable access time: 6ns
OPTIONS MARKING
¢ Timing
12ns access , -12
15ns access -15
17ns access -17
¢ Packages
Plastic SOJ (400 mil) DJ
Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.
¢ 2V data retention L

¢ Temperature
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

This device offers multiple center and ground pins for
very high performance. For flexibility in high-speed memory
applications, Micron offers chip enable (CE) capability.
This enhancement can place the outputs in High-Z for
additional flexibility in system design.

PIN ASSIGNMENT (Top View)

32-Pin SOJ
(E-11)

A4 1 320 A5

A3 2 31 p A6

A2 3 30 p A7

A1 04 29 0 A8
Ao 05 28 1 A9
CEO6 27 1 OE
DQ1 g7 26 0 DQ4
Vee 08 25 1 Vss
Vss [ 9 24 1 Vce
DQ2 [} 10 23 p DQ3
WE O 11 22 0 A10
A19 ] 12 210 A1
A18 0 13 20 0 A12
A17 [ 14 19 0 A13
A16 0 15 18 0 A14
A15 ] 16 17 1 NC

Writing to this device is accomplished when write enable
(WE) and CE inputs are both LOW. Reading is accom-
plished when WE remains HIGH while output enable (OE)
and CE go LOW. Thedeviceoffersareduced power standby
mode when disabled. This allows system designers to
achieve their low standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C4105
REV. 11/91
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MICRON

TECHNOLOGY, INC.

MT5C1608

SRAM

2K x 8 SRAM

FEATURES

¢ High speed: 8, 10, 12, 15, 20, 25 and 35ns

¢ High-performance, low-power, CMOS double-metal
process

¢ Single +5V +10% power supply

¢ Easy memory expansion with CE and OE options

¢ Allinputs and outputs are TTL compatible

OPTIONS MARKING
* Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
35ns access -35
® Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

¢ Temperature
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers chip enable (CE) on all organizations. This
enhancement can place the outputs in High-Z for addi-
tional flexibility in system design.

PIN ASSIGNMENT (Top View)

24-Pin DIP
(A7)

A1~ 24 ] vee
As 2 23 [] A8
As (|3 2 ] A9
Al 4 21 [ WE
A3[] 5 20 [] OF
Afl 6 19 [] A10
At 7 18 [] CE
Ao} 8 17 [] pas
pat [} 9 16 [] DQ7
bz [| 10 15 [] DQ6
pa3 [| 11 14 [] pas
vss [| 12 13 [] Q4
24-Pin SOJ
(E-4)
A7 01 24 [1 Vee
A6 [ 2 23 1 A8
A5 03 22 0A9
A4 T4 21 WE
A3 5 20 0 OE
A2 [ 6 19 0 A10
Al O7 18 0 CE
A0 [l 8 17 1 DQ8
DQ1 O 9 16 0 DQ7
DQ2 O 10 15 1 DQ6
DQ3 O 11 14 P DQ5
Vss [] 12 13 0 DQ4

Writing to these devices is accomplished when write
enable (WE) and CE inputs are both LOW. Reading is
accomplished when WE remains HIGH and CE goes to
LOW. The device offers a reduced power standby mode
when disabled. This allows system designers to achieve
their low standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C1608
REV. 11/91

1-109
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MICRON MT5C1608

TECHNOLOGY, INC.

FUNCTIONAL BLOCK DIAGRAM

Vee GND

Al —»

» DQ8
A9 —»

A2 —»

16,384-BIT
MEMORY ARRAY

A3 —»

n i

¢ DQ1

I/O CONTROL

A4 —>

ROW DECODER

A5 —»

ﬁ_
A6 —>» . _CZ;—"_ -
(LSB) -
‘_Cg WE

(LSB) POWER

COLUMN DECODER

T 1 T T DOWN
A0 A8 A10 A7
TRUTH TABLE
MODE OF | CE | WE Da POWER
STANDBY X H X | HIGH-Z | STANDBY
READ L L H Q ACTIVE
READ H L H | HIGH-Z | ACTIVE
WRITE X L L D ACTIVE

MT5C1608 1 1 1 0 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.



MT5C1608

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss .............. -1V to +7V
Storage Temperature (Plastic) ................... -55°C to +150°C
Power Dissipation 1w
Short Circuit Output Current ............cccoeeeevveeiveerennnn. 50mA

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C < T, <70°C; Voo = 5V +10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce +1 Vv 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \% 1,2
Input Leakage Current 0V < VIN < Vee 1L -5 5 uA
Output Leakage Current Output(s) Disabled ILo -5 5 HA
0V < Vourt < Vee
Output High Voltage loH = -4.0mA VoH 2.4 \ 1
Output Low Voltage loL = 8.0mA VoL 0.4 Vv 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |[-10 | -12 | -15 | -20 | -25 | -35 | UNITS| NOTES
Power Supply CE < Vui; Veo = MAX
Current: Operating f=MAX = 1/1RC lcc 65 [160(150 {140(120(110 [100| 90 | mA | 3,14
Outputs Open
Power Supply CE = ViH; Vce = MAX
Current: Standby f=MAX =1/RC IsB1 20 | 55|50 | 45140 |35 30| 25| mA| 14
Outputs Open
CE > Vce -0.2V; Vee = MAX
ViL < Vss +0.2V IsB2 043|333 |3|3|3|mA| 14
ViH=Vcc-0.2V;f=0

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 5 pF 4
Output Capacitance Vcec =5V Co 7 pF 4

MT5C1608
REV. 11/91

1-111
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MICRON MT5C1608

TECHNOLOGY, INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, <70°C; Ve = 5V +10%)

|

; -8* -10 -12 -15 -20 -25 -35

m DESCRIPTION

_I SYM |MIN |MAX | MIN |MAX [MIN |[MAX | MIN |MAX | MIN |MAX |MIN |MAX |MIN [MAX | UNITS [NOTES

m READ Cycle

w READ cycle time 'RC | 8 10 12 15 20 25 35 ns

E Address access time tAA 8 10 12 15 20 25 35 ns
Chip Enable access time 'ACE 7 9 10 12 15 1 20 30 ns
Output hold from address change | 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z ['LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z [tHZCE 4 5 6 7 8 8 8 ns | 67
Chip Enable to power-up time Py 0 0 0 0 0 0 0 ns
Chip disable to power-down time | PD 8 10 12 15 20 25 35 ns
Output Enable access time tAOE 4 5 6 7 8 8 15 ns
Output Enable to outputin Low-Z |1LZOE| 0 0 0 0 0 0 0 ns
Output disable to output in High-Z |tHZOE 4 5 5 6 7 8 8 ns 6
WRITE Cycle
WRITE cycle time 'wec | 8 10 12 15 20 25 35 ns
Chip Enable to end of write tcw | 8 9 10 12 15 20 25 ns
Address valid to end of write ‘AW | 8 9 11 12 15 20 25 ns
Address setup time tAS | 0 0 0 0 ' 0 0 0 ns
Address hold from end of write AH | 0 0 0 0 0 0 0 ns
WRITE pulse width Wwpt | 7 8 9 12 15 18 20 ns
WRITE pulse width wp2 | 8 9 10 14 18 20 25 ns
Data setup time bs | 5 6 7 8 10 10 12 ns
Data hold time DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z |ILZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z |tHZWE 4 5 5 6 8 8 8 ns 6

*These specifications are preliminary.

MT5C1608 1 1 2 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = 1 ©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY. INC.

MT5C1608

AC TEST CONDITIONS
Input pulse levels .........c.cccevevivevencnnnne Vss to 3.0V
Input rise and fall times ..........cccccoeienciicniiiinene 5ns
Input timing reference levels ... 1.5V
Output reference levels ............cccocveveeiiicieecenne 1.5V
Output load .......ccoevvienecincnnine See Figures 1 and 2
OTES

1. All voltages referenced to Vss (GND).

2. -3V for pulse width < 20ns.

3. Icc is dependent on output loading and cycle rates.

4. This parameter is sampled.

5. Test conditions as specified with the output loading

o

as shown in Fig. 1 unless otherwise noted.

*HZCE, tHZWE and 'HZOE are specified with CL
= 5pF as in Fig. 2. Transition is measured + 500mV
from steady state voltage.

At any given temperature and voltage condition,
tHZCE is less than 'LZCE.

+5V +5V
480 480

255 - 30pF 255 5pF

Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
EQUIVALENT EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. All chip enables are
held in their active state.

10. Address valid prior to or coincident with latest
occurring chip enable.

11. 'RC = Read Cycle Time.

12. Chip enable (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-171.

14. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcce for Retention Data VbR 2 — Vv

CE=>(Vec-0.2V) | Vec=2V|  lccor 95 250 HA
Data Retention Current VIN 2 (Vce -0.2V)

or<0.2v Vee =3V 125 400 A

Chip Deselect to Data 'CDR 0 —_ ns 4
Retention Time
Operation Recovery Time R RC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

Veo \| 4.5V

coR

L=

i a7/
DON'T CARE

R UNDEFINED

MT5C1608
REV. 11/91

1 1 1 3 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

MT5C1608

ADDR

READ CYCLE NO. 189

RC |
VALID >l<
tAA .
toH

DQ

PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8.10
tRe
N\ /]
tAOE
_ hzoe | HZOE
\ }

\
tACE
t zce tHzce

HIGH-Z ———@ DATA VALID S

lcc

Py J{
D —

////| DON'T CARE

B UNDEFINED

MT5C1608
REV. 11/91

1 1 1 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5C1608

TECHNOLOGY. INC.

WRITE CYCLE NO. 1
(Write Enable Controlled) 12

twe
ADDR 4
tAw
I tow tAH
=TI I
| 'as twp1
WE Xk i
tbs toH
D DATA VALID )
Q HIGH-Z

NOTE: Output enable (OE) is inactive (HIGH).

WRITE CYCLE NO. 2
(Chip Enable Controlled)

twe
ADDR > (
taw
tAs { tow tAH
CE \L ;(
twp1
'ps 'DH
D DATA VALID )
Q HIGH-Z

DON'T CARE

R UNDEFINED

MT5C1608 1 1 1 5 Micron Technology, Inc., reserves the right to change products or specifications without notice.
3EV. 11/91 = ©1991, Micron Technology, Inc.

INVHS 1SV4 .



nvys 1sv4d B

MICRON MT5C1608

TECHNOLOGY. INC.

WRITE CYCLE NO. 3
(Write Enable Controlled) 7. 12

twe
ADDR \ J
tAw
[ fow tAH
CE W m 1 WA
| tas twp2
WE XUk i
tos DH
D - DATA VALID
tHzwWE | tLzwe
Q HIGH-Z
7
///| DON'T CARE
X UNDEFINED
KXX)
MT5C1608 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 1 -1 1 6 ©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY, INC.

MT5C6408

SRAM

8K x 8 SRAM

FEATURES

¢ High speed: 8, 10, 12, 15, 20, 25 and 35ns

¢ High-performance, low-power, CMOS double-metal
process

¢ Single +5V +10% power supply

¢ Easy memory expansion with CE1, CE2 and OF
options

* All inputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
30ns access -30
35ns access -35
¢ Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

* Temperature
Industrial ~ (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers two chip enables on the x8 organizations. This
enhancement can place the outputs in High-Z for
additional flexibility in system design.

PIN ASSIGNMENT (Top View)

28-Pin DIP
(A-9)
NC[] 1 ~ 28 [] Vee
A2} 2 27 | WE
A7[]3 26 [] CE2
A6l 4 25 [] A8
A5 []5 24 [] A9
Al 6 23 | A1
A3[]7 22 [|OE
A28 21 [JAt0
At [l9 20 [] CE1
Ao ] 10 19 [] DQ8
pat [| 11 18 [ DQ7
pQ2 [| 12 17 [| DQe
DQ3 [| 13 16 [] DQ5
vss[[14  15[]DQ4
28-Pin SOJ
(E-8)

Writing to these devices is accomplished when write
enable (WE) and CE inputs are both LOW. Reading is
accomplished when WE remains HIGH and CE goes to
LOW. The device offers a reduced power standby mode
when disabled. This allows system designers to achieve
their low standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C6408
REV. 11/91
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MICRON

TECHNOLOGY. INC.

MT5C6408

A8

A3

A4

A5

A6

A7

FUNCTIONAL BLOCK DIAGRAM

Vce GND

" DQ8
o .
-l i
: :
) 65,536-BIT E :
w MEMORY ARRAY o :
2 o 1 DQ1
o) Q
o
lO—e¢— CE1
—( CE2
o—
(LSB) _
c —_—
WE
COLUMN DECODER
(LSB) POWER
Pttt o
A9 A1 A1 A0 A10 A12 o
TRUTH TABLE
MODE CEl |CE2 | OF | WE DQ POWER
STANDBY | H X X X HIGH-Z STANDBY
STANDBY X L X X HIGH-Z STANDBY
READ L H H L Q ACTIVE
READ L H H H HIGH-Z ACTIVE
WRITE L H L X D ACTIVE

MT5C6408
REV. 11/91
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MICRON

TECHNOLOGY. INC.

MT5C6408

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc supply relative to Vss.......... -1.0V to +7.0V
Storage Temperature (Plastic) ................... -55°C to +150°C
Power Dissipation ..... 1w

50mA

Short Circuit Output Current

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C < T, <70°C; Voo = 5V £10%)

DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce +1 \" 1
Input Low (Logic 0) Voltage : Vi -05 0.8 \ 1,2
Input Leakage Current 0V <VIN<Vce 1L -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 LA
0V < Vour £ Vee
Output High Voltage loH = -4.0mA VoH 24 v 1
Output Low Voltage loL = 8.0mA VoL 0.4 Vv 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 | -15 | -20 | -25 | -35 | UNITS | NOTES
Power Supply CE < Vi; Voc = MAX
Current: Operating f=MAX =1/'RC lcc 65 [160(150 |140(120(110 {100| 90 | mA | 3, 14
Outputs Open
Power Supply CE > ViH; Voc = MAX
Current: Standby f=MAX =1/1RC IsB1 20 [ 55|50 | 45|40 (35 [ 30| 25| mA | 14
Outputs Open

CE 2> Vce -0.2V; Voo = MAX

ViH=Vcc -0.2V;f=0

ViL £ Vss +0.2V IsB2

0413|3333 (3| 3| mA| 14

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | - MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci .5 pF 4
Output Capacitance Vee =5V Co 7 pF 4
;ll;’gf:‘e:ga‘ 1 - 1 1 9 ‘ Micron Technology, Inc., reserves the right to change products &r gsg:sfmic;gc;‘ni ezhmn::ﬁw nolﬁ
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MICRON MT5C6408

TECHNOLOGY. INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, <70°C; Voo = 5V +10%)

H

; -8* -10 -12 -15 -20 -25 -35

m DESCRIPTION

_I SYM |MIN [MAX | MIN | MAX [MIN [MAX | MIN | MAX | MIN | MAX |MIN |MAX [MIN |MAX | UNITS |NOTES

m READ Cycle

m READ cycle time RC | 8 10 12 15 20 25 35 ‘ns

E Address access time tAA 8 10 12 15 20 25 35 | ns
Chip Enable access time 'ACE 7 9 10 12 15 20 30 ns
Output hold from address change | 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z |1LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |'HZCE 4 5 6 7 8 8 8 ns 6,7
Chip Enable to power-up time Py 0 0 0 0 0 0 0 ns
Chip disable to power-down time | PD 8 10 12 15 20 25 35 ns
Output Enable access time tAOE 4 5 6 7 8 8 15 | ns
Output Enable to output in Low-Z ['LZOE| 0 0 0 0 0 0 0 ns
Output disable to output in High-Z |'*HZOE 4 5 5 6 7 8 8 ns 6
WRITE Cycle
WRITE cycle time 'wWC | 8 10 12 15 20 25 35 ns
Chip Enable to end of write 'Icw | 8 9 10 12 15 20 25 ns
Address valid to end of write ‘AW | 8 9 11 12 15 20 25 ns
Address setup time AS | 0 0 0 0 0 0 0 ns
Address hold from end of write AH | 0 0 0 0 0 0 0 ns
WRITE pulse width WPt | 7 8 9 12 15 18 20 ns
WRITE pulse width 'wpP2 | 8 9 10 14 18 20 25 ns
Data setup time DS | 5 6 7 8 10 10 12 ns
Data hold time DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z [1LZWE| 2 2 ' 2 2 2 2 2 ns
Write Enable to output in High-Z |'HZWE 4 5 5 6 8 8 8 ns 6

*These specifications are preliminary.

MT5C6408 1 1 20 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY. INC.

MT5C6408

AC TEST CONDITIONS

Input pulse levels ...........cccevevininvinnne.
Input rise and fall times

Input timing reference levels ..............ccccecuennene 1.5V
Output reference levels ...........coocceeveiiinniinecenes 1.5V
Outputload .........ccceoeiiviiiinnnnns See Figures 1 and 2
NOTES .
. All voltages referenced to Vss (GND).
-3V for pulse width < 20ns.

Icc is dependent on output loading and cycle rates.

This parameter is sampled.

Test conditions as specified with the output loading

as shown in Fig. 1 unless otherwise noted.

6. 'HZCE, 'tHZWE and 'HZOE are specified with CL =
5pF as in Fig. 2. Transition is measured +500mV from
steady state voltage.

7. Atany given temperature and voltage condition,
*HZCE is less than 'LZCE.

8. WE is HIGH for READ cycle.

SRSl

+5V
480

+5V
480

30 pF 5 pF

255 255

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

9. Device is continuously selected. All chip enables are
held in their active state.

10. Address valid prior to or coincident with latest
occurring chip enable.

11. fRC = Read Cycle Time.

12. Chip enable (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-173.

14. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcce for Retention Data VbR 2 — \"

CE > (Vcc-0.2V) | Vec=2V|  Iccor 95 250 HA
Data Retention Current VIN 2 (Vce -0.2V)

or<0.2V Vce =3V 125 400 pA

Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R ‘RC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

4.5V

___—_\
Vee

IcDR

R

R/

s T N
DON'T CARE

o
XX UNDEFINED

MT5C6408
REV. 11/91
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MICRON MT5C6408

TECHNOLOGY, INC.

READ CYCLE NO. 18?9

- 'RC |
ADDR ) VALID >l<
tAn |
‘ toH
a PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27810

B RC
CE \ Y
tAOE
Lz0E | HzoE

& X /

tacE

tLzce Hzce
DQ HIGH-Z ————m DATA VALID S

tpy ‘ tPD
‘ e B ———
lcc J/ i

DON'T CARE

B3 UNDEFINED
MT5C6408 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 1 -1 22 ©1991, Micron Technology, Inc.



MICRON MT5C6408

WRITE CYCLE NO. 1
(Write Enable Controlled) 12

twe
ADDR )
tAw
| tow taH
tas twp1
| |
— ' 4
W Y 7
tps DH
D DATA VALID
Q HIGH-Z

NOTE: Output enable (OE) is inactive (HIGH).

WRITE CYCLE NO. 2
(Chip Enable Controlled)

twe

ADDR

taw
tas | tcw taH

twp1

LA,

tps tDH

e LTI

Pt

D DATA VALID

Q HIGH-Z

DON'T CARE

UNDEFINED

MT5C6408 1 1 2 3 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ) ©1991, Micron Technology, Inc.
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MICRON MT5C6408

WRITE CYCLE NO. 3
(Write Enable Controlled) 7 12

twe
ADDR
taw
[ tow tAH
G 7/7///7//7%l LA
'as twp2
We V/////J& 1
tps tDH
D DATA VALID .
tHzwE , tLzwE
Q HIGH-Z
DON'T CARE
B4 UNDEFINED
x;mﬁ 1 -1 2 4 Micron Technology, Inc., reserves thg right to change products g; ;gfm\i?‘ng mn:‘gg nym:z



MICRON

TECHNOLOGY, INC

MT5C2568

SRAM

32K x 8 SRAM

FEATURES

¢ High speed: 15, 20, 25, 30, 35 and 45ns

¢ High-performance, low-power, CMOS double-metal
process

¢ Single +5V £10% power supply

 Easy memory expansion with CE and OE options

¢ Allinputs and outputs are TTL compatible

OPTIONS MARKING

¢ Timing
15ns access -15
20ns access -20
25ns access -25
30ns access -30
35ns access -35
45ns access -45

¢ Packages

- Plastic DIP (300 mil) None

Plastic DIP (600 mil) \%Y
Plastic SOJ (300 mil) DJ
Plastic ZIP Z

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

¢ Temperature
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers chip enable (CE) and output enable (OE) on
this organization. These enhancements can place the out-
puts in High-Z for additional flexibility in system design.

Writing to these devices is accomplished when write
enable (WE) and CE inputs are both LOW. Reading is
accomplished when WE remains HIGH and CE and OE go

PIN ASSIGNMENT (Top View)

28-Pin DIP 28-Pin SOJ
(A-9, A-11) (E-8)
A14 |1 ~ 28 [] Ve
A2 2 27 [] WE
A7[}3 26 [] A13
A6 []4 25[] A8
As[]5 24 [] A9
Ad[l6 23 [] A11
A3[]7 22 [] O
A2(]8 21 [] A10
At fle 20 [] CE
Aol 10 19 [] DQs
pat | 11 18 [] bQ7
DQ2 [| 12 17 ] DQ6
pQ3 [} 13 16 [] DQ5
Vss [| 14 15 [] DQ4
28-Pin ZIP
(C-5)
=12 A1
{4 A8
{6 WE
18 Al4
10 A7
.12 As
.14 A3
{16 A1
18 DQ1
20 DQ3
22 DQ4
26 DQ8
.12 a10

LOW. The device offers a reduced power standby mode
when disabled. This allows system designers to achieve
their low standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C2568
REV. 11/91
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MT5C2568
FUNCTIONAL BLOCK DIAGRAM
Vee GND
A1
A9 DQ8
A10 - '
& e :
AO o} o .
(&} 262,144-BIT "2‘. .
"5 MEMORY ARRAY o) ) .
= 0
: e
A6
( o——— CE
A7
jo—
(LSB) i
O -
WE
COLUMN DECODER
(LSB) POWER
bttt 22
A1 A2 A3 A4 Al14 A13 A8
TRUTH TABLE
MODE OF CE WE DQ POWER
STANDBY X H X HIGH-Z | STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE
gg501215g81 1 _1 26 Micron Technology, Inc., reserves the right to change products g; gsg;s'c;‘ll'lf;(;n: ;tn\:?;lu:g r;ot:cnz



MICRON MT5C2568

TECHNOLOGY. INC.

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vcc Supply Relative to Vss............... -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature (Plastic) -55°C to +150°C This is a stress rating only and functional operation of the
Power Dissipation .................... device at these or any other conditions above those indi-

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

Short Circuit Output Current

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C < T, <70°C; Vee = 5V +10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vee+1 Vv 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \Y 1,2
Input Leakage Current 0V <VIN< Ve ILi -5 5 A
Output Leakage Current Output(s) Disabled ILo -5 5 A
0V < Vour < Vee
Output High Voltage loH = -4.0mA VoH 24 \" 1
Output Low Voltage ~ loL=8.0mA VoL 0.4 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP |-15 |-20 |-25 | -30 |-35 | -45 | UNITS |NOTES
Power Supply CE < Vui; Voe = MAX
Current: Operating f=MAX =1/1RC lcc 75 (140 (120 ({110 95 |90 |90 | mA (3, 14
Outputs Open
Power Supply CE > Vi; Vec = MAX
Current: Standby f=MAX = 1/RC IsB1 11 |30 |30 (25 | 25|25 (25 | mA | 14
Outputs Open
CE > Vcc -0.2V; Vee = MAX
ViL < Vss +0.2V IsB2 04 ({5 |5 1|5 517 17 |mA| 14
VIiH 2 Vce -0.2V; =0

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance T A= 25°C,f=1MHz Ci 6 pF 4
Output Capacitance Vcc =5V Co 5 pF 4
x;\slé‘z‘sgxz 1 _1 27 Micron Technology, Inc., reserves the right to change products ;: ;gf,c:;iccarg%n'?e?r::z:gg r;om:i
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MICRON

TECHNOLOGY, INC.

MT5C2568

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, < 70°C; Veo = 5V +10%)

-15 -20 -25 -30 -35 -45
DESCRIPTION
SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX [UNITS |NOTES
READ Cycle
READ cycle time ‘RC | 15 20 25 30 35 45 ns
Address access time tAA 15 20 25 30 35 45 | ns
Chip Enable access time 'ACE 15 20 25 30 35 45 | ns
Output hold from address change | 'OH 3 3 5 5 5 5 ns
Chip Enable to output in Low-Z WZCE| 4 6 6 6 6 6 ns
Chip disable to output in High-Z | tHZCE 8 9 9 12 15 18 | ns | 6,7
Chip Enable to power-up time Py 0 0 0 0 0 0 ns
Chip disable to power-down time | 'PD 15 20 25 30 35 45 | ns
Output Enable access time tAQOE 8 8 8 10 12 15 | ns
Output Enable to output in Low-Z | ILZOE | 0 0 0 0 0 0 ns
Output disable to out put in High-Z | tHZOE 6 7 7 10 12 15 ns
WRITE Cycle
WRITE cycle time twe 15 20 20 25 30 35 ’ ns
Chip Enable to end of write tcw | 10 15 15 18 20 25 ns
Address valid to end of write tAw 10 15 15 18 20 25 ns
Address setup time tAS 0 0 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 0 0 ns
WRITE pulse width WwP1 10 15 15 18 20 25 ns
WRITE pulse width twp2 | 12 15 15 18 20 25 ns
Data setup time DS 7 10 10 12 15 20 ns
Data hold time DH 0 0 0 0 0 0 ns
Write disable to output in Low-Z |ILZWE| 4 5 5 5 5 5 ns
Write Enable to output in High-Z  |'HZWE 7 10 10 12 15 18 | ns 6

MT5C2568
REV. 11/91
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MICRON MT5C2568

TECHNOLOGY, INC.

AC TEST CONDITIONS oV o
Input pulse levels ........c.ccccovrviiininnene Vss to 3.0V Q 480 aQ 480
Input rise and fall iMes ..........c.cccevveveeevcrevereann. 5ns 255 30 pF 255 SeF-
Input timing reference levels ................cccccu...... 1.5V
Output reference levels ..o, 1.5V . .

i Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
Output load ........ccccoeevcvniinnnene See Figures 1 and 2 EQUIVALENT EQUIVALENT
NOTES
1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle.
2. -3V for pulse width < 20ns. 9. Device is continuously selected. All chip enables are
3. Icc is dependent on output loading and cycle rates. held in their active state.
4. This parameter is sampled. 10. Address valid prior to or coincident with latest
5. Test conditions as specified with the output loading occurring chip enable.
as shown in Fig. 1 unless otherwise noted. 11. 'RC = Read Cycle Time.

6. tHZCE, 'tHZOE and *HZWE are specified with CL = 12. Chip enable (CE) and write enable (WE) can initiate
5pF as in Fig. 2. Transition is measured +500mV from and terminate a WRITE cycle.
steady state voltage. 13. For automotive, industrial and extended temperature

7. Atany given temperature and voltage condition, specifications, refer to page 1-175.

*HZCE is less than 'LZCE and 'HZWE is less than 14. Typical values are measured at 5V, 25°C and 20ns
fLZWE. cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VbR 2 — \

CE > (Vec-0.2V) | Vec=2V|  lccor 95 300 uA
Data Retention Current ViN = (Vce -0.2V) -

or<0.2V Vce = 3V 350 400 HA

Chip Deselect to Data - 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R RC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vee ———'\\ 4.5V Ve 45\/4
'coR il
= VI /)
DON'T CARE

R UNDEFINED

MT5C2568 1 1 29 Micron Technology, Inc., reserves the right to changs products or specifications without notice.
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MICRON MT5C2568

READ CYCLE NO. 189

- 'RC |
ADDR ( VALID >l<
tAA |
toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27810

tRc
CE N /
tAOE
zoE | HZOE
OE \\ /L
tACE
¢
tLzce HZCE
DQ HIGH-Z ————@( DATA VALID —

tPy | tPD
|- PO ——
lcc J[ \l

DON'T CARE

R UNDEFINED

MT5C2568 1 1 30 Micron Technology, inc., reserves the right to change products or specifications without notice.
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MICRON MT5C2568

WRITE CYCLE NO. 1 .
(Write Enable Controlled) 2
M
twe Ju'
" ADDR (—,|,
tAw
| tcw tAH g{;
& m T, >
[ tas twp1 | g
We KN 7
tos tDH
D DATA VALID
Q HIGH-Z
NOTE: Output enable (OE) is inactive (HIGH).
WRITE CYCLE NO. 2

(Chip Enable Controlled)

twe
ADDR
taw
las | fow taH
o J\ 7
twp1
LT Y,
tps tDH
D DATA VALID
Q HIGH-Z
DON'T CARE
R UNDEFINED
g;sc‘z‘sga‘ 1 -1 31 Micron Technology, Inc., reserves the right to change prwum@?:;gffmggﬁemmz
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WRITE CYCLE NO. 3
(Write Enable Controlled) 7 12

twe
ADDR
\
tAw
tcw tAH
twp2
— /
WE 7
tps toH
D DATA VALID
tHzwE | tLzwe
|- ————
Q HIGH-Z
///| DON'T CARE
B unpeFINED
x'ErsC‘z'sg(: 1 _1 32 Micron Technology, Inc., reserves the right to change products or specifications without notice.

©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY, INC

MT5C1008

SRAM

128K x 8 SRAM

WITH OUTPUT ENABLE

FEATURES

¢ High speed: 20, 25, 35 and 45ns

¢ High-performance, low-power, CMOS double-metal
process

¢ Single +5V +10% power supply

» Easy memory expansion with CE1, CE2 and OF
options

¢ Allinputs and outputs are TTL compatible

e Fast Output Enable access time: 8ns

OPTIONS MARKING
¢ Timing
20ns access -20
25ns access -25
35ns access -35
45ns access -45
¢ Packages
Plastic DIP (400 mil) None
Plastic DIP (600 mil) W
Plastic SOJ (400 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

¢ Temperature
Industrial ~ (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers dual chip enables (CE1, CE2). This enhance-
ment can place the outputs in High-Z for additional
flexibility in system design.

Writing to these devices is accomplished when write
enable (WE) and CE1 inputs are both LOW and CE2 is

PIN ASSIGNMENT (Top View)

32-Pin DIP
(A-12, A-13)
Ne [1 32 ) Veo
A6 [ 2 31 ) Ats
A4 13 30 [ CE2
A2 04 29 | WE
A7 05 28 | A13
A6 06 27 | A8
As [ 7 26 || A9
A4 [l 8 25 | A11
A3 19 24 )| O
A2 10 23 | A10
At 011 22 | CE1
Ao [ 12 21 [ Das
pat {13 20 | a7
DQ2 [ 14 19 | DQ6
DQ3 [ 15 18 | DQ5
Vss [} 16 17 || DQ4
32-Pin SOJ
(E-11)

HIGH. Reading is accomplished when WE and CE2 remain
HIGH and CE1 goes LOW. The device offers a reduced
power standby mode when disabled. This allows system
designers to achieve their low standby power
requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C1008
REV. 11/91
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MICRON MT5C1008

TECHNOLOGY, INC.

FUNCTIONAL BLOCK DIAGRAM

Vee GND

b

Al6  —» ﬂ_
A —» * DQ8
Ad —> {?_ E
o .
s —| B E)'
A1 3 1,048,576-BIT g :
| 4 MEMORY ARRAY ) :
Q s) i pa
Al — % o ﬁ_
i
A13  —»
o CEf
A8 — —( — CE2
A6 —> (LSB) -
O
_C o WE
COLUMN DECODER .
(LSB) POWER

DOWN

LA R N N N N

A3 AO Al A2 A7 A4 A10 A15

NOTE: The two least significant row address bits (A8 and A6) are encoded using a gray code.

TRUTH TABLE

MODE OF | CET |CE2 | WE | DO POWER
STANDBY X | H | X | X |HIGH-Z | STANDBY
STANDBY X | X | L | X |HIGH-Z | STANDBY
READ L|L|HI|H Q ACTIVE
READ H| L | H| H |HGHZ | ACTIVE
WRITE X | L|H]L D ACTIVE

MT5C1008 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - 1 34 ©1991, Micron Technology, Inc.



MICRON MT5C1008

TECHNOLOGY, INC.

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vce Supply Relative to Vss .............. -1Vto +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature (Plastic) ................... -55°C to +150°C This is a stress rating only and functional operation of the
Power Dissipation 1W device at these or any other conditions above those indi-
Short Circuit Output Current 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C < T, <70°C; Voo = 5V +10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 22 Vce +1 Vv 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 Vv 1,2
Input Leakage Current 0V <ViNn<Vce ILi -5 5 uHA
Output Leakage Current Output(s) Disabled ILo -5 5 A
0V < Vourt < Vee
Output High Voltage loH = -4.0mA VoH 2.4 Vv 1
Output Low Voltage loL =8.0mA VoL 0.4 \" 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -20 | -25 | -35 | -45 UNITS NOTES
Power Supply CE < Vu; Veec = MAX
Current: Operating f=MAX = 1/RC Icc 95 | 140 | 125 | 115 | 110 mA 3,15
Outputs Open
Power Supply CE > ViH; Vcc = MAX
Current: Standby f=MAX = 1/RC IsB1 17 35 30 | 25 | 25 mA 15
Outputs Open
CE > Vce -0.2V; Vec = MAX
ViL < Vss +0.2V IsB2 0.4 5 5 5 5 mA 15
VH>Vce -0.2V;f=0
CE > Vcc -0.2V; Vce = MAX

“L” version only ViL < Vss +0.2V IsB2 03 (15 |15 |15 | 15 mA

ViH>Vce -0.2V;f=0

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 8 pF 4
Output Capacitance Vcc =5V Co 8 pF 4

MT5C1008 1 1 3 5 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5C1008

TECHNOLOGY. INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 14) (0°C < T, <70°C; Ve = 5V £10%)

N
; -20 -25 -35 -45
m DESCRIPTION
_I SYM MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX |UNITS [NOTES
m READ Cycle
m READ cycle time 'RC 20 25 | . 35 45 ns
E Address access time tAA 20 25 35 45 ns
Chip Enable access time tACE 20 25 35 45 ns
Output hold from address change 1OH 5 5 5 5 ns
Chip Enable to output in Low-Z 1LZCE 5 5 5 5 ns
Chip disable to output in High-Z tHZCE 8 10 15 18 ns 6,7
Chip Enable to power-up time tPU 0 0 0 0 ns
Chip disable to power-down time PD 20 25 35 45 ns
Output Enable access time tAOE 6 8 12 15 ns
Output Enable to output in Low-Z 1LZOE 0 0 0 0 ns
Output disable to output in High-Z tHZOE 6 10 12 15 ns 6
WRITE Cycle
WRITE cycle time wc 20 25 35 45 ns
Chip Enable to end of write tcw 12 15 20 25 ns
Address valid to end of write AW 12 15 20 25 ns
Address setup time tAS 0 0 0 0 ns
Address hold from end of write - tAH 0 0 0 0 ns
WRITE pulse width twp1 12 15 20 25 ns
WRITE pulse width twp2 15 15 20 25 ns
Data setup time DS 8 10 15 20 ns
Data hold time DH 0 0 0 0 ns
Write disable to output in Low-Z 'LZWE 5 5 5 5 ns
Write Enable to output in High-Z tHZWE 0 8 0 10 0 15 0 18 ns 6,7

MT5C1008 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY, INC.

MT5C1008

AC TEST CONDITIONS
Input pulse levels .........cccovevieiiiccenncinnns Vss to 3.0V
Input rise and fall imes ..........c.ccccecneeevinnicnnenne 5ns
Input timing reference levels ............cccccoeerieens 1.5V
Output reference levels ...........ccceeceeeeevvecenienen, 1.5V
Output load .........cccecevreeennnnnis See Figures 1 and 2

NOTES

1. All voltages referenced to Vss (GND).

2. -3V for pulse width < 20ns.

3. Iccis dependent on output loading and cycle rates.

4. This parameter is sampled.

5. Test conditions as specified with the output loading

as shown in Fig. 1 unless otherwise noted.

6. *HZCE, 'HZOE and *HZWE are specified with
CL = 5pF as in Fig. 2. Transition is measured +500mV
from steady state voltage.

7. Atany given temperature and voltage condition,
tHZCE is less than 'LZCE and tHZWE is less than
LZWE.

8. WE is HIGH for READ cycle.

+5V

480
255 5pF

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

9. Device is continuously selected. All chip enables and
output enables are held in their active state.

10. Address valid prior to or coincident with latest
occurring chip enable.

11. 'RC = Read Cycle Time.

12. CE2 timing is the same as CE timing. The wave form
is inverted. .

13. Chip enable (CE1, CE2) and write enable (WE) can
initiate and terminate a WRITE cycle.

14. For automotive, industrial and extended temperature
specifications, refer to page 1-177.

15. Typical values are measured at 5V, 25°C and 25ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VDR 2 — \
CE1 2 (Vcc-0.2V) |Vee=2V| lccoRr 35 200 HA
Data Retention Current |or CE2 < (Vss +0.2V) _
Vin = (Voo -0.2V) Vee = 3V 70 400 A
or<0.2V Vcc =5V 250 1,300 |  pA
Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R ‘RC ns 4,11

LOW Vce DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vs T\ 4sv e asvy
‘cor R
- W — B/
oz W= 7771/, sves 02 i
DON'T CARE
RR unpeFINED
MT5C1008 1 1 37 Micron Technology, Inc., reserves the right to change products or specifications without notice,
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MICRON MT5C1008

TECHNOLOGY. INC.

READ CYCLE NO. 189

tRC [
ADDR VALID )\(
TAA |
‘ toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27.8.10.12

tRe
CE I\ i
tAOE
t zoE | tHZOE
_ \ )
OE N
tACE
tL7CE HZCE
DQ ———————— HIGH-Z ———@ DATA VALID —
tpy I tpD
| ] | -————————— |
Icc

///| DON'T CARE

%% UNDEFINED

MT5C1008 1 1 3 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - 8 ©1991, Micron Technology, Inc.
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TECHNOL OGY. INC.

WRITE CYCLE NO. 1
(Write Enable Controlled) 12.13

ADDR F
- Wml t | iy
= T !

NOTE: Output enable (OE) is inactive (HIGH).

WRITE CYCLE NO. 2
(Chip Enable Controlled) 12

ADDR /-
& ‘L 1
we s, YA,

DON'T CARE

R unpEFINED

MT5C1008 1-1 39 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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MT5C1008

WRITE CYCLE NO. 3

(Write Enable Controlled) 7. 12.13

> twe
—.' ADDR
/) 2
m | tow taH
= | s twpz
WE \‘@/9 /
ps toH
D DATA VALID
tHzZWE l tLlzwe
Q HIGH-Z
7
///} DON'T CARE
B unperineD
2
MT5C1008 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY, INC.

MT5C1009

SRAM

128K x 8 SRAM

WITH SINGLE CHIP ENABLE

FEATURES

¢ High speed: 20, 25, 35, 45, 55 and 70ns

¢ Automatic Chip Enable power down

¢ All inputs and outputs are TTL compatible

¢ High-performance, low-power CMOS double-metal
process

¢ Single +5V £10% power supply

¢ Fast Output Enable access time: 8ns

¢ Replaces industry standard 128K x 8 multichip SRAM
module

OPTIONS MARKING
¢ Timing

20ns access -20

25ns access -25

35ns access -35

45ns access -45

55ns access -55*

70ns access -70*

*Electrical characteristics identical to those provided
for the 45ns device.

¢ Packages
Plastic DIP (400 mil) None
Plastic DIP (600 mil) W
Plastic SOJ (400 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

¢ Temperature
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

Writing to these devices is accomplished when write
enable (WE) and CE inputs are both LOW. Reading is

PIN ASSIGNMENT (Top View)

32-Pin DIP
(A-12, A-13)
Ne 01 Y 320 vee -
A6 [] 2 31 A15
A4 13 30 1 NC
A12 [ 4 29 [| WE
A7 [15 28 | A13
A6 [ 6 27 1 A8
s 17 26 | A9
A4 I8 25 1 A11
A3 [9 24 | OE
A2 {110 23 | At0
AL 011 22 | CE
A0 [ 12 21 ]| bQs
pai 13 20"l pQ7
pa2 [ 14 19 || DQ6
pa3 [ 15 18 | DQ5
vss [ 16 17 || bQa

32-Pin SOJ
(E-11)

accomplished when WE remains HIGH and CE goes LOW.
The device offers a reduced power standby mode when
disabled. This allows system designers to achieve their low
standby power requirements. ’

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C1009
REV. 11/91
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MICRON MT5C1009

TECHNOLOGY. INC.

FUNCTIONAL BLOCK DIAGRAM

Vee GND

A16 —>»
A9 —» » DQ8
A4 —> '
[a ey '
- f
A5 —» § Q :
o 1,048,576-BIT E ;
A2 = W MEMORY ARRAY 3 o
s DO
A1l —> % Q
: ey
A13 —»
A8 —> ( jO——¢— CE
jo—
A6 —> (LSB) -
O OE
a —( =

COLUMN DECODER

(LSB) POWER

ft ottt 1ttt 2=

A3 A0 Al A2 A7 A14  A10 A15

NOTE: The two least significant row address bits (A8 and A6) are encoded using a gray code.

TRUTH TABLE
MODE OF CE WE Da POWER
STANDBY X H X HIGH-Z | STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE
z;\s/c: ?gi 1 - 1 4 2 Micron Technology, Inc., reserves the right to change products g: ;5???}?;2:‘?3&%072



MICRON

TECHNOLOGY. INC.

MT5C1009

ABSOLUTE MAXIMUM RATINGS*

*Stresses greater than those listed under “Absolute Maxi-

Voltage on Vcc Supply Relative to Vss............. -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature (Plastic) .................... -55°C to +150°C This is a stress rating only and functional operation of the
POWET DISSIPAON ....vvvovveveeveeeeeereeessees s ssssssssssssnnens 1W device at these or any other conditions above those indi-
Short Circuit Output Current 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions

for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C< TA <70°C; Vec = 5V +10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 22 Vce +1 Vv 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \") 1,2
Input Leakage Current 0V <VINn<Vece ILi -5 5 A
Output Leakage Current Qutput(s) Disabled ILo -5 5 LA
0V < Vout < Vcee
Output High Voltage loH = -4.0mA VoH 2.4 \Y 1
Output Low Voltage loL = 8.0mA Vo 0.4 v 1
MAX

DESCRIPTION CONDITIONS SYMBOL | TYP | -20 | -25 | -35 | -45 UNITS NOTES
Power Supply CE < Vui; Vec = MAX
Current: Operating f=MAX = 1/1RC Icc 95 | 140 | 125 [ 115 | 110 mA 3,14

Outputs Open
Power Supply CE > ViH; Vce = MAX
Current: Standby f=MAX =1/RC IsB1 17 35 | 30 [ 25 | 25 mA 14

Outputs Open

CE 2 Vcc -0.2V; Vee = MAX
ViL < Vss +0.2V IsB2 0.4 5 5 5 5 mA 14
ViH2Vce -0.2V; f=0
CE > Vce -0.2V; Vee = MAX
“L” version only ViL < Vss +0.2V IsB2 03 |15 |15 |15 [ 15 mA
VIH2Vcc -0.2V;f=0
CAPACITANCE

DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 8 pF 4
Output Capacitance Vce =5V Co 8 pF 4

MT5C1009
REV. 11/91
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MICRON

TECHNOLOGY, INC.

MT5C1009

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < TA <'70°C; Vee = 5V £10%)

-20 -25 -35 -45
DESCRIPTION
SYM MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX |UNITS |NOTES
READ Cycle
READ cycle time RC 20 25 35 45 ns
Address access time tAA 20 25 35 45 ns
Chip Enable access time 'ACE 20 25 35 45 ns
Output hold from address change tOH 5 5 5 5 ns
Chip Enable to output in Low-Z 1LZCE 5 5 5 5 ns
Chip disable to output in High-Z tHZCE 8 10 15 18 ns 6,7
Chip Enable to power-up time Py 0 0 0 0 ns
Chip disable to power-down time PD 20 25 35 45 ns
Output Enable access time tAOE i 6 8 12 15 ns
Output Enable to output in Low-Z 1L ZOE 0 0 0 0 ns
Output disable to output in High-Z tHZOE 6 10 12 15 ns 6
WRITE Cycle
WRITE cycle time we 20 25 35 45 ns
Chip Enable to end of write tcw 12 15 20 25 ns
Address valid to end of write tAw 12 15 20 25 ns
Address setup time AS 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 ns
WRITE pulse width wei | 12 15 20 25 ns
WRITE pulse width twp2 15 15 20 25 ns
Data setup time DS 8 10 15 20 ns
Data hold time DH 0 0 0 0 ns
Write disable to output in Low-Z tLZWE 5 5 5 5 ns
Write Enable to output in High-Z HZWE 0 8 0 10 0 15 0 18 ns 6,7
gt 1-144 T B a1 Micon Toclogy, .




MICRON

TECHNOLOGY. INC.

MT5C1009

AC TEST CONDITIONS

Input pulse levels ........ccccceverrecenennene.

Input rise and fall times ..........ccccoceiieiiinienicne.
Input timing reference levels .... .
Output reference levels .........ccocceeeeeeiccnnieenene. 1.5V

Output load .......ccccoveeriiiciiinne See Figures 1 and 2
NOTES

1.

All voltages referenced to Vss (GND).

+5V +5V
480 480

255 30 pF

Fig. 1 OUTPUT LOAD

EQUIVALENT EQUIVALENT

8. WE is HIGH for READ cycle.

Fig. 2 OUTPUT LOAD

NVYHS 1SV . M3N

2. -3V for pulse width < 20ns. 9. Device is continuously selected. Chip enable and
3. Icc is dependent on output loading and cycle rates. output enables are held in their active state.
The specified value applies with the outputs 10. Address valid prior to or coincident with latest
_ occurring chip enable.
unloaded, and f= tRC (MIN) Hz. . 11. 'RC = Read Cycle Time.
4. This parameter is sampled. 12. Chip enable (CE) and write enable (WE) can initiate
5. Test conditions as specified with the output loading and terminate a WRITE cycle.

as shown in Fig. 1 unless otherwise noted. 13. For automotive, industrial and extended temperature
6. 'HZCE, tHZOE and tHZWE are specified with specifications, refer to page 1-177.
CL = 5pF as in Fig. 2. Transition is measured +500mV 14. Typical values are measured at 5V, 25°C and 25ns
from steady state voltage. cycle time.
7. Atany given temperature and voltage condition,
'HZCE is less than 'LZCE, and tHZWE is less than
'LZWE.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS NOTES
Vcce for Retention Data VbR 2 — \

CE>(Vec-0.2V) | Vcc=2V| Iccor 35 200 pA
Data Retention Current Vin = (Vcc -0.2V) | Vec = 3V 70 400 LA

or<0.2V Vce =5V 250 1,300 uA

Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R ‘RC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

.
Voo — \ 4sv Vo 45V,
corR R
A VH— Vor

DON'T CARE

R unpEFINED

MT5C1009
REV. 11/91
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TECHNOLOGY., INC.

MT5C1009

READ CYCLE NO. 18°

nvys 1sv4 Il man

RC |
ADDR ) VALID )k
tAA |
‘ toH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8.10
tRe
CE N\ /
tACE tHzOE
B Smm—
t ZzOE
OE
\

tacE

tLZCE tHZCE
DQ —— HIGH-Z DATA VALID

Py tPD
e | |- p—————————————
lcc J/ 5L
///| DON'T CARE
% UNDEFINED
1;1;\5/0: ‘0/%2: 1 _1 46 Micron Technology, Inc., reserves the right to change products @o; 5&’7?3?32?,"&"3‘.:% ;‘:Eﬁ:



MICRON MT5C1009

TECHNOLOGY. INC.

WRITE CYCLE NO. 1
(Write Enable Controlled) 12

twe
ADDR
taw
| fcw tAH
& m T,
| tas © twp1
WE NS ]
bs DH
D DATA VALID
Q HIGH-Z
NOTE: Output enable (OE) is inactive (HIGH).
WRITE CYCLE NO. 2

(Chip Enable Controlled)

twe
ADDR (
taw
tas L tow taH
CE J\ 1
twp1
e T / /
Ds DH
D DATA VALID _/
Q HIGH-Z
[
///] boN'T cARE
AN
X<} UNDEFINED
MT5C1009 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON
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MT5C1009

WRITE CYCLE NO. 3
(Write Enable Controlled) 7. 12

'we
ADDR
taw
I lew tAH
| tas 'wp2
e T/ f
A _/
ps DH
D DATA VALID
tHZWE l tLzwE
B diBEEEEEE——
Q HIGH-Z
T
////] DON'T CARE
B unperineD
MT5C1009 1 1 48 Micron Technology, Inc., reserves the right to change products or specifications without notice
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MICRON

TECHNOLOGY. INC.

ADVANCE

MT5C4008

SRAM

512K x 8 SRAM

WITH OUTPUT ENABLE

FEATURES

* High speed: 20, 25, 35 and 55ns

¢ High-performance, low-power, CMOS double-metal
process

Single +5V +10% power supply

Easy memory expansion with CE and OE options
All inputs and outputs are TTL compatible

Fast Output Enable access time: 8ns

OPTIONS MARKING
¢ Timing

20ns access -20

25ns access -25

35ns access -35

55ns access -55
¢ Packages

Plastic SOJ (400 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

¢ Temperature
Industrial ~ (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers chip enable (CE) capability. This enhance-
ment can place the outputs in High-Z for additional
flexibility in system design.

PIN ASSIGNMENT (Top View)

32-Pin SOJ

(E-11)
A1 [ 1 32 [ Vee
A6 [0 2 31 1 A15
A14 [0 3 30 0 A17
A12[] 4 29 1 WE
A7 Q5 28 1 A13
A6 [] 6 27 [0 A8
A5 [0 7 26 [1 A9
A4 ] 8 25 1 A1
A3 [ 9 24 [1 OE
A2 [0 10 23 [1 A10
A1 [ 1 22 [1 CE
A0 [ 12 21 [1 DQ8
pDQ1 [] 13 20 1 bQ7
DQ2 [ 14 19 [1 DQ6
DQ3 [] 15 18 [1 DQ5
Vss [] 16 17 0 DQ4

Writing to this device is accomplished when write enable
(WE) and CE inputs are both LOW. Reading is accom-
plished when WE remains HIGH while output enable (OE)
and CE go LOW. The device offersareduced power standby
mode when disabled. This allows system designers to
achieve their low standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C4008
REV. 11/91
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TECHNOLOGY. INC.

ADVANCE
MT5C4108

SRAM

512K x 8 SRAM

WITH OUTPUT ENABLE

FEATURES

¢ High speed: 12, 15 and 17ns

¢ High-performance, low-power, CMOS double-metal
process

Multiple center power and ground pins

Single +5V +10% power supply

Easy memory expansion with CE and OE options
All inputs and outputs are TTL compatible

Fast Output Enable access time: 6ns

OPTIONS MARKING
¢ Timing

12ns access -12

15ns access -15

17ns access -17
® Packages

Plastic SOJ (400 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L
¢ Temperature
Industrial  (-40°C to +85°C) IT

Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

This device offers multiple center power and ground
poins for very high performance. For flexibility in high-
speed memory applications, Micron offers chip enable (CE)
capability. This enhancement can place the outputs in
High-Z for additional flexibility in system design.

PIN ASSIGNMENT (Top View)
36-Pin SOJ
A4 1 36 [1 NC
A3 ]2 35 [1 A5
A2 3 34 1 A6
Al [ 4 33 [1 A7
A0 [0 5 32 [1 A8
CEL 6 31 [J OE
pQ1 Q7 30 0 Das
pDQ2 [ 8 29 1 bQ7
Vvee [0 9 28 [] Vss
vss [ 10 27 [ Vee
DQ3 [ 11 26 [1 DQ6
DQ4 [ 12 25 [1 DQ5
WE [ 13 24 [1 A9
A18 [ 14 23 [1 A10
A17 [J 15 22 [1 A1
At6 [ 16 21 [1 A12
A15 [ 17 20 [1 A13
A14 [] 18 19 [1 NC

Writing to this device is accomplished when write enable
(WE) and CE inputs are both LOW. Reading is accom-
plished when WE remains HIGH while output enable (OE)
and CE goLOW. Thedevice offersareduced power standby
mode when disabled. This allows system designers to
achieve their low standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C4108
REV. 11/91
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TECHNOLOGY. INC.

PRELIMINARY
MT5C2889

SRAM

32K x 9 SRAM

FEATURES

* High speed: 15, 17, 20 and 25ns

¢ High-performance, low-power CMOS double-metal
process

e Single +5V +10% power supply

e Easy memory expansion with CE1, CE2 and OF
options

¢ Allinputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing

15ns access -15

17ns access -17

20ns access -20

25ns access -25
® Packages

Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

¢ Temperature
Industrial ~ (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
They are fabricated using double-layer metal, double-layer
polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers dual chip enables (CEl, CE2) and output
enable (OE) control signals. This enhancement can place the
outputs in High-Z for additional flexibility in system de-
sign. The dual chip enables may be used to directly address
multiple banks of SRAM without external logic.

PIN ASSIGNMENT (Top View)

32-Pin SOJ
(E-10)
S EEEEE—————
Ne O 1 32 [1 Vee
NC [ 2 31 [0 A4
A8 [] 3 30 1 CE2
A7 [ 4 29 1 WE
A6 [0 5 28 1 A13 |
A5 [ 6 27 0 A9
A4} 7 26 [J A10
A3 [ 8 25 [1 A1
A2 09 24 [1 OE
A1 [0 10 23 1 A12
Ao [ 11 22 [1 CEf
pQ1 O 12 21 [1 DQ9
DQ2 [ 13 20 [1 DQ8
DQ3 [] 14 19 [1 DQ7
DQ4 [ 15 18 [1 DQ6
Vvss [ 16 17 1 DQ5

Writing to these devices is accomplished when write
enable (WE) and CEI inputs are both LOW while CE2 is
HIGH. Reading is accomplished when WE and CE2 remain
HIGH while CEI and OE go LOW. The device offers a
reduced power standby mode when disabled. This allows
system designers to achieve their low standby power re-
quirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C2889
REV. 11/91
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A1

A10

A12

A0

A5

A6

A7

A8

FUNCTIONAL BLOCK DIAGRAM

Vce GND

DQ9
[ ]
[ ]
o
[ ]
a o)
(@] o °
O 294,912-BIT E o
o MEMORY ARRAY o}
; (&] DQ1
o) Q
o
o—— Cf‘;
CE2
O
LSB
(LSB) . ot
— (i w
WE
COLUMN DECODER ,
(LSB) POWER
Tt ot ot ottt X
Al A2 A3 A4 Al4 A13 A9
TRUTH TABLE
MODE OFE | CET| CE2 | WE DQ POWER
STANDBY X H X X HIGH-Z STANDBY
STANDBY X X L X HIGH-Z STANDBY
READ L L H H Q ACTIVE
READ H L H H HIGH-Z ACTIVE
WRITE X L H L D ACTIVE

MT5C2889
REV. 11/91
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TECHNOLOGY. INC

PRELIMINARY
MT5C2889

ABSOLUTE MAXIMUM RATINGS*

*Stresses greater than those listed under “Absolute Maxi-

Voltage on Vcc Supply Relative to Vss .........-1V to +7V mum Ratings” may cause permanent damage to the device.
Storage TEMPErature ............occweeecceesennen. -55°C to +150°C This is a stress rating only and functional operation of the
POWeT DISSIPALION w......ooeseevveeeeee oo 1w device at these or any other conditions above those indi-
Short Circuit Output CUITENE ......cccvvvremmmreeerinmrennene 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C<T, <70°C, Voo = 5V £10%)

DESCRIPTION CONDITIONS SYMBOL| MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce+l \ 1
Input Low (Logic 0) Voitage Vi -0.5 0.8 \'% 1,2
Input Leakage Current 0V <Vin<Vee I -5 5 uA
Output Leakage Current Output(s) Disabled ILo -5 5 UA

0V < Vout £ Vce
Output High Voltage loH = -4.0mA VoH 24 \ 1
Output Low Voltage loL = 8.0mA VoL 04 v 1

MAX

DESCRIPTION CONDITIONS SYMBOL | TYP | 15 | -17 | -20 | -25 UNITS NOTES
Power Supply CE1<Vui; CE2,2VH ,
Current: Operating f = MAX = 1/'RC lcc 75 | 145 | 130 | 120 | 110 mA 3,14

Vce = MAX; Outputs Open
CE12>Vm; CE2< VL
f=MAX = 1/1RC IsB1 11 35 | 35 | 30 | 30 mA 14
Vce = MAX; Outputs Open
CE1 > Vcce - 0.2; Vec = MAX
CE2 and ViL<Vss + 0.2 IsB2 0.5 7 7 7 7 mA 14
VH2Vcec-0.2,f=0

Power Supply
Current: Standby

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C, f=1MHz Ci 7 pF 4
Output Capacitance Vce =5V Co 5 pF 4
!:;\5/0‘2‘8251 1 _1 5 5 Micron Technology, Inc., reserves the right tochange products @o: :g:c;:lc;t;ﬁn‘?:émgr;o\;ﬁz
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MICRON

TECHNOLOGY, INC.

PRELIMINARY
MT5C2889

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5) (0°C < T, < 70°C, Voo = 5V +10%)

-15 -17 -20 -25
DESCRIPTION
SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS | NOTES
READ Cycle
READ cycle time RC 15 17 20 25 ns
Address access time tAA 15 17 20 25 ns
Chip Enable access time 'ACE 15 17 20 25 ns
Output hold from address change tOH 3 3 3 5 ns
Chip Enable to output in Low-Z 1LZCE 4 4 4 4 ns 7
Chip disable to output in High-Z HZCE 8 8 8 8 ns 6,7
Chip Enable to power up time Py 0 0 0 0 ns
Chip disable to power down time 'PD 15 17 20 25 ns
Output En"able access time tAQE 8 8 8 8 ns
Qutput Enable to output in Low-Z ILZOE 0 0 0 0 ns
Output disable to out put in High-Z tHZOE 7 7 7 7 ns 6
WRITE Cycle
WRITE cycle time we 15 17 20 25 ns
Chip Enable to end of write tcw 10 13 15 20 ns
Address valid to end of write AW 10 13 15 20 ns
Address setup time 'AS 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 ns
WRITE pulse width 'Wp1 | 10 13 15 20 ns
WRITE pulse width twp2 12 13 15 20 ns
Data setup time DS 7 8 10 10 ns
Data hold time DH 0 0 0 0 ns
Write disable to output in Low-Z ILZWE | 4 4 4 4 ns 7
Write Enable to output in High-Z HZWE 0 7 0 8 0 10 0 10 ns 6,7
kg 1-156 T e aer Mion Toehnogy. .



MICRO

TECHNOLOGY, INC.

PRELIMINARY
MT5C2889

AC TEST CONDITIONS

Input pulse levels ..........ccooeverveiiceinnenne.
Input rise and fall times

Input timing reference levels ..............cccccevinee 1.5V
Output reference levels ...........coooeeeeieecieeneine 1.5V
Output foad .........ccocovceniiiinnne See Figures 1 and 2

NOTES

All voltages referenced to Vss (GND).

-3V for pulse width < 20ns.

Icc is dependent on output loading and cycle rates.

This parameter is sampled.

Test conditions as specified with the output loading

as shown in Fig. 1 unless otherwise noted.

*HZCE, 'HZOE and 'HZWE are specified with CL =

5pF as in Fig. 2. Transition is measured +500mV from

steady state voltage.

7. Atany given temperature and voltage condition,
*HZCE is less than 'LZCE and 'HZWE is less than
'LZWE.

8. WE is HIGH for READ cycle.

Gk W =

a

+5V
480

+5V
480

30 pF 5 pF

255 255

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

9. Device is continuously selected. All chip enables are
held in their active state.

10. Address valid prior to or coincident with latest
occurring chip enable.

11. 'RC = Read Cycle Time.

12. CE2 timing is identical to CE1 timing. The waveform
is inverted.

13. Either CEI, CE2 or WE can initiate or terminate
WRITE cycles. :

14. For automotive, industrial and extended temperature
specifications, refer to page 1-175.

15. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL | - MIN TYP “MAX UNITS | NOTES
Vcc for Retention Data " Vom - 2 e vV

CE>(Vec-0.2V) | Vec=2V| lecor | 200 .| 400 pA
Data Retention Current ViN = (Vee -0.2V) , -

or<0.2V Vce = 3V . 300 . 500 uA

Chip Deselect to Data ‘tor | o |- — ns 4
Retention Time o i ‘
Operation Recovery Time R tRC. | T ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vee \ 4.5V

45V,

Vor

cbr

‘R

® WTF

P vontoane

R unpeFiNeD

MT5C2889
REV. 11/91

1-157

Micron Technology, lnc reserves the nghk to.change products or specifications without notice.
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PRELIMINARY
MICRO MT5C2889

TECHNOLOGY. INC.

READ CYCLE NO. 18?9

tRC |
ADDR K VALID &
tAn |
toH
Q PREVIOUS DATA VALID DATA VALID

Nv4s 1sv4d Il manN

READ CYCLE NO. 27.8.10.12

tRC
CE1 \ Y
tAOE
'Lz0E | HZOE

\ }
OE N\

tACE

t

t zCE HZCE

DQ —— HIGH-Z DATA VALID

tpy ‘ tPD
|~ B EEE—
Icc } i

DON'T CARE

B UNDEFINED

MT5C2889 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 -1 58 ©1991, Micron Technology, Inc.



PRELIMINARY
MICRON MT5C2889

WRITE CYCLE NO. 1
(Write Enable Controlled) 12

twe
ADDR (
taw
| tow tAH
& 7 m YT
I tAs twps
WE XN 1
ps DH
D DATA VALID )
Q HIGH-Z
NOTE: Output enable (OE) is inactive (HIGH).
WRITE CYCLE NO. 2
(Chip Enable Controlled) 12
twe
ADDR
taw
tas ! fow taH

twp1
WE /11T Y,
. ps tDH
D DATA VALID
Q HIGH-Z
DON'T CARE
UNDEFINED
REv ot 1-159 e e O B oot Misron Toutmlogy, I
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| PRELIMINARY
MICRON MT5C2889

TECHNOLOGY. INC.

WRITE CYCLE NO. 3
(Write Enable Controlled) 7. 12.13

twe
-\
ADDR N\
taw
| fcw taH
| tas twpz
— Y
WE Ik Y,
tDs tDH
D - DATA VALID
tHzZWE | Y ZWE
Ny
Q HIGH-Z
v
)
///] DON'T CARE
Cee
X4 UNDEFINED
MT5C2889 1 1 60 Micron Technology, Inc., reserves the right to change products o specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.



MICRON MT5C1189

TECHNOLOGY, INC.

SRAM 128K x 9 SRAM

WITH SINGLE CHIP ENABLE

FEATURES
* High speed: 17, 20, 25 and 35ns PIN ASSIGNMENT (Top View)
¢ Automatic Chip Enable power down
¢ Allinputs and outputs are TTL compatible
¢ High-performance, low-power, CMOS double-metal 32-Pin SOJ
process (E-11)
¢ Single +5V £10% power supply
* Fast Output Enable access time: 6ns
OPTIONS MARKING e i 2 ] vee
« Timing A15 [ 2 31 0 A14
17ns access -17 A8 3 30 [1 At6
20ns access -20 A7 4 29 [1 WE
25ns access -25
35ns access - -35 A8 > 28 " A1
A5 [16 27 1 A9
* Packages A4 T 7 26 1 A10
Plastic SOJ (400 mil) DJ )
Available in ceramic packages tested to meet military A3 8 25 [ 51_1
specifications. Please refer to Micron’s Military Data A2 ]9 24 1 OE
Book. A1 [ 10 23 ; A12
¢ 2V data retention L A " 22 CE
DQ1 12 21 1 DQ9
e Temperature DQ2 [ 13 20 [1 DQ8
Industrial (-40°C to +85°C) - IT DQ3 14 19 :l DQ7
Automotive (-40°C to +125°C) AT
Extended  (-55°Cto+125°C)  XT St 18:0 -Da6
Vss [ 16 17 j:l DQ5
GENERAL DESCRIPTION
The Micron SRAM family employs high-speed, low- accomplished when WE remains HIGH and CE goes LOW.
power CMOS designs using a four-transistor memory cell. The device offers a reduced power standby mode when
Micron SRAMs are fabricated using double-layer metal, disabled. This allows system designers to achieve their low
double-layer polysilicon technology. standby power requirements.
Writing to these devices is accomplished when write All devices operate from a single +5V power supply and
enable (WE) and CE inputs are both LOW. Reading is all inputs and outputs are fully TTL compatible.

MTSC1189 1-1 61 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - 1991, Micron Technology, Inc.
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MICRON MT5C1189

TECHNOLOGY, INC.

FUNCTIONAL BLOCK DIAGRAM

Vee GND

oo

Al6 —>»
DQ9
A0 —>
Al —> g 6 . '
O o .
2= o 1,179,648-BIT E .
a) MEMORY ARRAY o) :
A12 —»> = (@) DQ1
0
A —| 2 =
A
8 — / jO——¢— CE
A15 —> N——0—
(LSB)
o OE

COLUMN DECODER

(LSB) POWER

f ottt ot ot ottt 2

A14 A13 A5 A4 A3 A1 A10 A9 A6

TRUTH TABLE
MODE OF CE WE Da POWER
STANDBY X H X HIGH-Z [STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z | ACTIVE
WRITE X L L D ACTIVE

MT5C1189 1-162 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY, INC.

MT5C1189

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss.............. -1Vto +7V
Storage Temperature (Plastic) .................... -55°C to +150°C
Power Dissipation ... 1w
Short Circuit Output Current ..........cocoeeierecieiniinnennns 50mA

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C< TC <70°C; Vee = 5V £10%)

DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vee+1 v 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 Vv 1,2
Input Leakage Current 0V <ViIN<Vee 1L -5 5 uA
Output Leakage Current Output(s) Disabled ILo -5 5 A
0V < Vourt £ Vce
Output High Voltage loH = -4.0mA VoH 24 \ 1
Output Low Voltage loL = 8.0mA VoL 04 Vv 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | 17 | -20 | -25 | -35 UNITS NOTES
Power Supply CE < Vi; Ve = MAX )
Current: Operating f=MAX=1/RC lcc 95 | 160 | 140 | 125 | 115 mA 3,14
Outputs Open
Power Supply CE = ViH; Vce = MAX
Current: Standby f= MAX = 1/1RC IsB1 17 | 40 | 35 |30 | 25 mA 14
Outputs Open
CE 2 (Vce -0.2V); Vee = MAX
Ali Other Inputs < 0.2V IsB2 0.4 5 5 5 5 mA 14
or 2 (Vcc -0.2V); f = OHz
CE > (Vce -0.2V); Vee = MAX

“L” version only All Other Inputs < 0.2V IsB2 03 | 15 |15 [ 15 | 15 mA

or > (Vcc -0.2V); f = OHz

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 6 pF 4
Output Capacitance Vce =5V Co 8 pF 4
:‘5011 11 ZS: 1 _1 63 Micron Technology, Inc., reserves the right to change products g: ng‘s'cm:arg?’n.? ng:r':g:g;;(;z
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MICRON MT5C1189

TECHNOLOGY, INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, € 70°C; Voo = 5V +10%)

-17 -20 -25 -35
DESCRIPTION
SYM MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
READ Cycle
READ cycle time ’ RC 17 20 25 35 ns
Address access time tAA 17 20 25 35 ns
Chip Enable access time 'ACE 17 . 20 25 35 ns
Output hold from address change tOH 5 5 5 5 ns
Chip Enable to output in Low-Z 1LZCE 5 5 5 5 ns
Chip disable to output in High-Z tHZCE 7 8 10 15 ns 6,7
Chip Enable to power-up time Py 0 0 0 0 ns
Chip disable to power-down time PD 17 20 25 35 ns
Output Enable access time tAOE 5 6 8 12 ns
Output Enable to output in Low-Z 1LZOE 0 0 0 0 ns
Output disable to output in High-Z tHZOE | 5 6 10 12 ns 6
WRITE Cycle
WRITE cycle time we 17 20 25 35 ns
Chip Enéble to end of write tcw 10 12 15 20 ns
Address valid to end of write AW 10 12 15 20 ns
Address setup time 'AS 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 ns
WRITE pulse width wp1 10 12 15 20 ns
WRITE pulse width wp2 13 15 15 20 ns
Data setup time . DS 7 8 10 15 ns
Data hold time DH 0 0 0 0 ns
Write disable to output in Low-Z Lzwe 5 5 5 5 ns
Write Enable to output in High-Z ; tHZWE 0 7 0 8 0 10 0 ‘ 15 ns 6,7
AV 1 1-164 e B oo Miron Techngogy, e



MICRON

TECHNOLOGY, INC.

AC TEST CONDITIONS .
Input pulse levels .........ccoceevvevvenieciennne Vss to 3.0V
Input rise and fall times ... cevcnenrinen. 5ns
Input timing reference levels ...........cccoecvvnnneee 1.5V

NOTES

1.
2.
3.

All voltages referenced to Vss (GND).
-3V for pulse width < 20ns.
Icc is dependent on output loading and cycle rates.
The specified value applies with the outputs
unloaded, and f = ————
RC (MIN)
This parameter is sampled.
Test conditions as specified with the output loading
as shown in Fig. 1 unless otherwise noted.
tHZCE, tHZOE and 'HZWE are specified with
CL = 5pF as in Fig. 2. Transition is measured +500mV
from steady state voltage.
At any given temperature and voltage condition,
" 'HZCE is less than fLZCE, and tHZWE is less than
{LZWE.

MT5C1189
+5V +5V
480 480
Q Q
30 pF 5pF

255 255

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. All chip enables and
output enables are held in their active state.

10. Address valid prior to or coincident with latest
occurring chip enable.

11. 'RC = Read Cycle Time.

12. Chip enable (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-177.

14. Typical values are measured at 5V, 25°C and 25ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data- . VDR 2 —_ \'E
"CE=(Vec-0.2V) | Vec=2V|  lccor 35 200 pA

Data Retention Current Vin 2 (Vee -0.2V) | Vec = 3V 70 400 A

or<0.2V Vce =5V 250 1,300 HA
Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time - R tRC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE
Ve Ty Ri.sv von 4.5V, (—‘—‘_——

coR

'R

Vor

CE V- \
CE Vi !

R/
DON'T CARE

R UNDEFINED

MT5C1189
REV. 11/91

1-165
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MICRON MT5C1189

TECHNOLOGY. IN

READ CYCLE NO. 18&?°

- 'RC |
ADDR VALID >1<
tAA |
toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO.27.810

trc
CE \ /
tACE tHzoE
L zOE
OE
X

tACE

Y 7cE HzCE
DQ — HIGH-Z " DATA VALID )

-ty | tPD
R E——
lcc )L JK

DON'T CARE

UNDEFINED

MT5C1189 1 1 66 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, inc.



MICRON MT5C1189

WRITE CYCLE NO. 1
(Write Enable Controlled) 12

twe
ADDR
taw
[ tew tAH
| tAs twp1
— X 4
W Y 7
ps tDH
D DATA VALID )
Q HIGH-Z

NOTE: Output enable (OE) is inactive (HIGH).

WRITE CYCLE NO. 2
(Chip Enable Controlled)

ADDR >
CE \‘\ ]{
e T, ’//////////////////////

DON'T CARE

R uNDEFINED

MT5C1189 1 1 67 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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MICRON

MT5C1189

WRITE CYCLE NO. 3
(Write Enable Controlled) 7. 12
twe
ADDR -
) tAw
A tow tAH
I/ m& A
| s , wp2
W S s i
‘ ps tOH
D - DATA VALID
tHzwE ‘ YL ZWE
Q HIGH-Z
///] DON'T CARE
@ UNDEFINED
0:;5,0‘1 11/399‘ 1 _1 68 Micron Téchnology, Inc., reserves the right to change products (;: ;;:fa@:mrg\_:’wmm;r‘: ;;m::



MICRO

TECHNOLOGY, INC.

ADVANCE

SRAM

256K x 16 SRAM

WITH OUTPUT ENABLE

FEATURES

* High speed: 12, 15 and 17ns
¢ High-performance, low-power, CMOS double-metal
process
Multiple center power and ground pins
Single +5V +10% power supply
Easy memory expansion with CE and OE options
Separate upper and lower byte control (BHE, BLE)
All inputs and outputs are TTL compatible
Fast Output Enable access time: 6ns

OPTIONS MARKING
Timing
12ns access -12
15ns access -15
17ns access -17
» Packages
Plastic SOJ (400 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

¢ Temperature
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

This device offers multiple center power and ground pins
for very high performance. For flexibility in high-speed
memory applications, Micron offers chip enable (CE) capa-
bility. This enhancement can place the outputs in High-Z
for additional flexibility in system design.

Writing to this device is accomplished when write enable

PIN ASSIGNMENT (Top View)
44-Pin SOJ
A4 1 44 [1 A5
A3[]2 430 A6
A2 ] 3 42 [1 A7
A1 4 41 [] OE
A0l 5 40 [J BHE
CEQ 6 39 [] BLE
pa1 [ 7 38 [1 bQ1e
pQ2 [ 8 37 1 DQ15
pa3 O 9 36 [1 DQ14
DQ4 [ 10 35 1 bDQ13
vee [ 1 34 [1 Vss
vss [] 12 33 [ Vee
pas [ 13 32 [0 pQi2
DQe [ 14 . 31 1 ban1
DQ7 [ 15 30 [1 bQ1o
pas [ 16 29 [1 bQ9
WE [ 17 28 [1 NC
A7 ] 18 27 [1 A8
A16 [ 19 26 [0 A9
A15 [} 20 25 [1 A10
A1a [ 21 24 1 A1
A13 [ 22 23 1 A12

(WE) and CE inputs are both LOW. Reading is accom-
plished when WE remains HIGH while output enable (OE)
and CE go LOW. The high and low bytes of both the READ

and WRITE operations are controlled by BHE and BLE

respectively.

The device offers a reduced power standby mode when
disabled. This allows system designers to achieve their low
standby power requirements.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C4116°
REV. 11/91

1-169

Micron Technology, Inc., reserves the right to change products or specifications without notice.
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TECHNOLOGY. INC

ADVANCE

MT5C4116

MT5C4116
REV. 11/91
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MICRON  [T/AT/XT** SPECIFICATION - 16K SRAM FAMILY

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vce Supply Relative to Vss ............ -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature (Plastic) .........cocc...... -55°C to +150°C This is a stress rating only and functional operation of the
POWer DISSIPALION .....ceuevmrreiuemmsieiaeieesiaemsessssaenasines 1w device at these or any other conditions above those indi-
Short Circuit Output CUITENE .....vevueeverncreerneceesneeeenne 50mA cated in the operational sections of this specification is not
**T . SRR -40°C to +85°C implied. Exposure to absolute maximum rating conditions

AT oo i -40°C to +125°C for extended periods may affect reliability.

XT ettt se et sne e e saanes -55°C to +125°C

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(-40°C < T, <85°C; -40°C < T, <125°C; -55°C < T, < 125°C; Vce = 5V £10%)

WVHS 1Svd |

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce +1 \" 1
Input Low (Logic 0) Voltage ViL -0.5 0.8 \Y 1,2
Input Leakage Current 0V <VIN<Vce 1L -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 A
0V < Vourt < Vce
Output High Voltage IoH = -4.0mA VoH 24 \' 1
Output Low Voltage loL =8.0mA VoL 0.4 \" 1
MAX
DESCRIPTION CONDITIONS SYMBOL | -8t | -10t | -12 | -15 | -20 | -25 | -35 |UNITS | NOTES
Power Supply CE < Vi; Voc = MAX
Current: Operating f=MAX =1/'RC lcc 170 | 155 | 145 | 130 {120 | 110 | 100 | mA 3
Outputs Open
Power Supply CE = ViH; Vce = MAX
Current: Standby f=MAX =1/1RC IsB1 65 | 60 |55 | 45 |40 | 35 | 35 | mA
Outputs Open
CE 2 Vce -0.2V; Vee = MAX
ViL £ Vss +0.2V IsB2 5 5 5 5 5 5 5 | mA
ViH=Vcc -0.2V;f=0

T These are preliminary specifications.

DESCRIPTION CONDITIONS SYMBOL TYP MAX  |unITS [NOTES
Power Supply CE = (Vcc -0.2V) Vee =2V lccor 150 300 HA
Current: Data Retention VIN 2 (Vcc -0.2V)

or<-0.2V Vce = 3V 300 550 MA

CAPACITANCE

DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 5t pF 4
Output Capacitance Vcec =5V Co 7 pF 4

T The MT5C1601 device has an input capacitance maximum of 7pF.

IT/AT/XT Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 1 - 1 7 1 ©1991, Micron Technology, Inc.
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MICRON

TECHNOLOGY. INC.

IT/AT/XT** SPECIFICATION - 16K SRAM FAMILY

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5) (-40°C < T, < 85°C; -40°C < T, < 125°C; -55°C < T, < 125°C; Vce = 5V +10%)

-8* -10 -12 -15 -20 -25 -35
DESCRIPTION
SYM | MIN [MAX MIN (MAX MIN |MAX | MIN | MAX | MIN | MAX | MIN (MAX | MIN [MAX | UNITS (NOTES
READ Cycle
READ cycle time 'RC | 8 10 12 15 20 25 35 ns
Address access time 'AA 8 10 12 15 20 25 35 ns
Chip Enable access time 'ACE 7 9 10 12 15 20 30 | ns
Output hold from address change | 'OH | 2 2 2 3 3 3 3 ns
Chip Enable to output in Low-Z [1LZCE | 1 2 2 3 3 3 3 ns
Chip disable to output in High-Z [tHZCE 4 5 ‘ 6 7 8 8 8 ns 6,7
Chip Enable to power-up time Py 0 0 0 0 0 0 0 ns
Chip disable to power-down time | 'PD ;] 10 12 15 20 25 35 ns
Output Enable access time 'AOE 4 5 6 7 8 8 15 | ns
Output Enable to output in Low-Z [ILZOE| 0 0 0 0 0 0 0 ns
Output disable to output in High-Z |tHZOE 4 5 5 6 7 8 8 ns 6
WRITE Cycle
WRITE cycle time ‘we | 8 10 12 15 20 25 35 ns
Chip Enable to end of write ‘cw | 8 9 10 12 15 20 25 ns
Address valid to end of write Aaw | 8 9 11 12 15 20 25 ns
Address setup time tAS | 0 0 0 0 0 0 0 ns
Address hold from end of write '‘AH | 0 0 0 0 0 0 0 ns
WRITE pulse width WPt | 7 8 9 12 15 18 20 ns
WRITE pulse width wp2 | 8 9 10 14 15 20 25 ns
Data setup time DS | 5 6 7 8 10 10 12 ns
Data hold time DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z |ILZWE| 1 2 2 2 2 2 2 ns
Write Enable to output in High-Z [tHZWE 4 5 6 6 8 8 8 ns 6
Write Enable to output valid AWE 10 12 14 17 20 25 35 ns
Data valid to output valid tADV 10 12 14 17 20 25 35 ns
*These specifications are preliminary.
REV. 111 1-172 B ap1: Mo Toahnoioy. e




MICRON  [T/AT/XT** SPECIFICATION - 64K SRAM FAMILY

TECHNOLOGY, INC

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss .............. -1V to +7V
Storage Temperature (Plastic) ............c....... -55°C to +150°C
Power Dissipation 1w
Short Circuit Output Current 50mA
T ...-40°C to +85°C

AT e, -40°C to +125°C

XT ..-55°C to +125°C

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(-40°C <T, <85°C; -40°C < T, <125°C;-55°C <T, <125°C; Vcc = 5V +10%)

DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce+1 \" 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \Y 1,2
Input Leakage Current 0V <ViNn<Vee L -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 uA
0V < Vourt £ Vee
Output High Voltage loH = -4.0mA VoH 24 Vv 1
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL | -8t | -10t | -12 | -15 | -20 | -25 | -35 | UNITS | NOTES
Power Supply CE < Vi; Vce = MAX
Current: Operating f=MAX = 1/1RC lcc 170 | 155 (145 | 130 | 120 | 110 {100 | mA 3
Outputs Open
Power Supply CE = ViH; Ve = MAX
Current: Standby f=MAX =1/1RC IsB1 65 | 60 |55 | 45 | 40 | 356 | 35 | mA
Outputs Open
CE = Vcc -0.2V; Vee = MAX
ViL < Vss +0.2V IsB2 5 5 5 5 5 5 5 | mA
ViH=Vce -0.2V;f=0

T These are preliminary specifications.

DESCRIPTION CONDITIONS SYMBOL TYP MAX | uNITS|NOTES
Power Supply CE = (Vcc -0.2V) Vce = 2V lccon 150 300 | uA
Current: Data Retention VinN = (Vcc -0.2V)

or<-0.2V Vece = 3V 300 550 UA

CAPACITANCE

DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 5tt pF 4
Output Capacitance Vce =5V Co 7 pF 4

T The MT5C6401 device has an input capacitance maximum of 7pF.
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MICRON IT/AT/XT** SPECIFICATION - 64K SRAM FAMILY

TECHNOLOGY, INC,

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5) (-40°C < T, < 85°C; -40°C < T, < 125°C; -55°C < T, < 125°C; Vco = 5V +10%)

-8* -10 -12 -15 -20 -25 -35
DESCRIPTION
SYM | MIN |MAX [ MIN | MAX |MIN IMAX MIN l MAX | MIN | MAX | MIN | MAX |MIN |MAX | UNITS |NOTES
READ Cycle
READ cycle time 'RC | 8 10 12 15 20 25 35 ns
Address access time taA 8 10 12 15 20 25 35 ns
Chip Enable access time 'ACE 7 9 10 12 15 20 30 ns
Output hold from address change | 'OH | 2 2 2 3 3 3 3 ns
Chip Enable to output in Low-Z |LZCE| 1 2 2 3 3 3 3 ns
Chip disable to output in High-Z |tHZCE 4 5 6 7 8 8 8 ns 6,7
Chip Enable to power-up time Py 0 0 0 0 0 0 0 ns
Chip disable to power-down time | PD 8 10 12 15 20 25 35 ns
Output Enable access time tAOE 4 5 6 7 8 8 15 | ns
Output Enable to output in Low-Z |1LZOE| 0 0 0 0 0 0 0 ns
Output disable to output in High-Z |tHZOE 4 5 5 6 7 8 8 ns 6
WRITE Cycle
WRITE cycle time 'wc | 8 10 12 15 20 25 35 ns
Chip Enable to end of write tCW 8 9 10 12 15 20 25 ns
Address valid to end of write taw | 8 9 1 12 15 20 25 ns
Address setup time AS | 0 0 0 0 0 0 0 ns
Address hold from end of write tAH | 0 0 0 0 0 0 0 ns
WRITE pulse width wp1| 7 8 9 12 15 18 20 ns
WRITE pulse width wpz | 8 9 10 14 15 20 25| | ns
Data setup time ps | 5 6 7 8 10 10 112 ns
Data hold time DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z |1LZWE| 1 2 2 2 2 2 2 I ns
Write Enable to output in High-Z |'HZWE 4 ‘ 5 16 6 8 8 8 ns 6
Write Enable to output valid tAWE 10 12 14 |~ 17 20 25 35 ns
Data valid to output valid tADV 10 12 14 17 20 25 35 ns

*These specifications are preliminary.

IT/AT/IXT 1 1 7 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY. INC.

IT/AT/XT** SPECIFICATION - 256K SRAM FAMILY

ABSOLUTE MAXIMUM RATINGS*

*Stresses greater than those listed under “Absolute Maxi-

Voltage on Vcc Supply Relative to Vss .............. -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature (Plastic) .........cc........ -55°C to +150°C This is a stress rating only and functional operation of the
Power Dissipation ................. 1w device at these or any other conditions above those indi-
Short Circuit Output Current ...........coccovvveveruevierninnnnns 50mA cated in the operational sections of this specification is not
T . -40°C to +85°C implied. Exposure to absolute maximum rating conditions
AT -40°C to +125°C for extended periods may affect reliability.
XT -55°C to +125°C
ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(-40°C < T, <85°C; -40°C < TA <125°C; -55°C < T, £125°C; Vee = 5V £10%)
DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS NOTES
Input High (Logic 1) Voltage VIH 22 Vee+1 A 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 Vv 1,2
Input Leakage Current 0V <Vin<Vce 1L -5 5 LA
Output Leakage Current Output(s) Disabled ILo -5 5 HA
0V < Vourt £ Vce
Output High Voltage loH = -4.0mA VoH 2.4 \" 1
Output Low Voltage loL= 8.0mA VoL 04 \Y 1
MAX
DESCRIPTION CONDITIONS SYMBOL |-15 |-20 | -25 | -30 | -35 | -45 |UNITS|NOTES
Power Supply CE < Vu; Vee = MAX
Current: Operating f=MAX =1/RC lcc 160 (130|120 (100 [ 100| 100 |[mA | 3
Outputs Open
Power Supply CE 2 ViH; Voc = MAX
Current: Standby f=MAX=1/1RC IsB1 35 |30 |30 (303030 |mA
Outputs Open
CE > Vce -0.2V; Vee = MAX
ViL < Vss +0.2V IsB2 8 8 8 |8 8 8 |mA
ViH>Veec-0.2V;f=0
DESCRIPTION CONDITIONS SYMBOL TYP MAX | uNiTS [NOTES
Power Supply CE = (Vec -0.2V) Vce = 2V Iccor 95 500 | pA
Current: Data Retention VIN = (Vcc -0.2V)
or<-0.2V Vee = 3V 300 900 uA
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 6 pF 4
Output Capacitance Vce = 5V Co 5 pF 4
L‘{Q/‘I"/:("I;m 1 _1 75 Micron Technology, Inc., reserves the right to change products @o; ;gf,cmf;:;?‘nfevéir:::ﬁ ;'y‘f'?ﬁii
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MICRON T/AT/XT* SPECIFICATION - 256K SRAM FAMILY

TECHNOLOGY. INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5) (-40°C < T, < 85°C; -40°C < T, <125°C; -55°C < T, < 125°C; Vce = 5V +10%)

|

; -15 -20 -25 -30 -35 -45

m DESCRIPTION

-i SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX [UNITS [NOTES

m READ Cycle

w READ cycle time 'RC | 15 20 25 30 35 45 ns

E Address access time tAA 15 20 25 30 35 45 | ns
Chip Enable access time ‘ 'ACE 15 20 25 30 35 45 | ns
Outpui hold from address change | 'OH 3 3 5 5 5 5 ns
Chip Enable to output in Low-Z LZCE| 3 6 6 6 6 6 ns
Chip disable to output in High-Z | tHZCE 8 9 9 12 15 18 ns |67
Chip Enable to power-up time tPU 0 0 0 0 0 0 ns
Chip disable to power-down time tPD 15 20 25 30 35 45 ns
Output Enable access time tAQE 8 10 10 12 15 15 | ns
Output Enable to output in Low-Z | 'LZOE| 0 0 - 0 0 0 0 ns
Output disable to out put in High-Z | tHZOE 7 7 7 10 12 15 ns
WRITE Cycle
WRITE cycle time we | 15 20 20 25 30 35 ns
Chip Enable to end of write tcw 12 15 18 20 20 25 ns
Address valid to end of write tAw 12 15 18 20 20 25 ns
Address setup time tAS 0 0 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 0 0 ns
WRITE pulse width WpP1 | 12 15 18 20 20 25 ns
WRITE pulse width twp2 | 12 15 18 20 20 25 ns
Data setup time DS 9 10 12 15 15 20 ns
Data hold time DH 0 0 0 0 0 0 ns
Write disable to output in Low-Z |[ILZWE | 2 5 5 5 5 5 ns
Write Enable to output in High-Z  |tHZWE 8 10 10 12 15 18 | ns 6

ITIAT/XT 1-176 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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IT/AT/XT** SPECIFICATION - 1 MEG SRAM FAMILY

ABSOLUTE MAXIMUM RATINGS*
Voltage on Vcc supply relative to Vss.......... -1.0V to +7.0V

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

Storage Temperature (Plastic) ..........ccco...... -55°C to +150°C
Power Dissipation JIW
Short Circuit Output Current 50mA
T ..-40°C to +85°C
AT -40°C to +125°C
XT -55°C to +125°C

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(-40°C < TA <85°C; -40°C < TA <125°C; -55°C < TA <125°C; Vee = 5V £10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce +1 \ 1
Input Low (Logic 0) Voltage ViL -0.5 0.8 Vv 1,2
Input Leakage Current OV <ViN<Vcec 1L -5 5 LA
Output Leakage Current Output(s) Disabled ILo -5 5 uA
0V < Vout < Vce :
Output High Voltage loH = -4.0mA VoH 24 \ 1
Output Low Voltage loL = 8.0mA VoL 0.4 \" 1
MAX

DESCRIPTION CONDITIONS SYMBOL | TYP | -20 | -25 | -35 | -45 UNITS NOTES
Power Supply CE < Vui; Vcc = MAX
Current: Operating f=MAX = 1/'RC Icc 95 | 150 | 135 | 125 | 120 mA 3,14

Outputs Open
Power Supply CE > ViH; Ve = MAX
Current: Standby f=MAX =1/'RC IsB1 17 45 | 40 | 35 | 32 mA 14

Outputs Open

CE = Vcc -0.2V; Vee = MAX
ViL < Vss +0.2V IsB2 0.4 7 7 7 7 mA 14
Vi >Vce -0.2V; f=0
CE 2 Vec -0.2V; Vee = MAX
“L” version only ViL < Vss +0.2V IsB2 0.3 5 5 5 5 mA
ViH > Vcee -0.2V;f=0
DESCRIPTION CONDITIONS SYMBOL TYP MAX UNITS NOTES
Power Supply CE > (Vcc-0.2V) | Vec=2V lccor 35 1,000 pA
Current: Data Retention Vin 2 (Vee -0.2V) Vce =3V 70 1,500 uA-
or<-0.2V Vce =5V 250 4,000 uA
CAPACITANCE

DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 8 pF 4
Output Capacitance Vce =5V Co 8 pF 4

IT/AT/XT
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MICRON [T/AT/XT** SPECIFICATION - 1 MEG SRAM FAMILY

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5) (-40°C < T, < 85°C; -40°C <T, <125°C; -65°C < T, <125°C; Vcc = 5V £10%)

-20 -25 -35 -45
DESCRIPTION
SYM MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX |UNITS |NOTES
READ Cycle
READ cycle time RC 20 25 35 45 ns
Address access time tAA 20 25 35 45 ns
Chip Enable access time 'ACE 20 25 35 45 ns
Output hold from address change tOH 5 5 5 5 ns
Chip Enable to output in Low-Z 1LZCE 5 5 5 5 ns
Chip disable to output in High-Z tHZCE 8 10 15 18 ns 6,7
Chip Enable to power-up time tPU 0 0 0 0 ns
Chip disable to power-down time PD 20 25 35 45 ns
Output Enable access time tAOE 6 8 12 15 ns
Output Enable to output in Low-Z 1L ZOE 0 0 0 0 ns
Output disable to output in High-Z tHZOE 6 10 12 15 ns 6
WRITE Cycle
WRITE cycle time we 20 25 35 45 ns
Chip Enable to end of write tcw 12 15 20 25 ns
Address valid to end of write taw 12 15 20 25 ns
Address setup time tAS 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 ns
WRITE pulse width twpP1 12 15 20 25 ns
WRITE pulse width twp2 15 15 20 25 ns
Data setup time DS 8 10 15 20 ns
Data hold time DH 0 0 0 0 ns
Write disable to output in Low-Z tLZWE 5 5 5 5 ns
Write Enable to output in High-Z tHZWE 0 8 0 10 0 15 0 18 ns 6,7

ITIAT/XT
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SYNCHRONOUS SRAM PRODUCT SELECTION GUIDE

Data Input Latch

Memory Control Part Access Package
Configuration Functions Number Time (ns) PLCC PQFP S0J Process Page
128K x 9 Synchronous MT58C1289 16, 20 - - 32 CMOS 2-1
SPARC" Cache SRAM
Registered Address, Write
16K x 16 Control, Dual Chip Enable; MT58C1616 15,17, 20, 25 52 52 - CMOS 2-11
Data Input Latch
Registered Address, Write
16K x 18 Control, Dual Chip Enable; MT58C1618 15,17, 20, 25 52 52 - CMOS 2-21

NOTE: Many Micron components are available in bare die form. Contact Micron Technology, Inc., for more information.




MICRON

TECHNOLOGY, INC.

ADVANCE
MT58C1289

SYNCHRONOUS
SRAM

128K x 9 SRAM

FULLY REGISTERED INPUTS

FEATURES

¢ Timing specific to SPARC™ microprocessor

¢ Fast access times: 16.6 and 20ns

* Fast clock to data valid: 10ns

¢ Single +5V £10% power supply

¢ READ data and WRITE data registers

¢ Common, TTL compatible data inputs and outputs
* Allinputs and outputs registered with clock
 Fully synchronous, pipelined architecture

OPTIONS MARKING
¢ Timing

16.6ns access -16

20ns access -20
e Packages

32-pin SOJ DJ
¢ Density

128K x 9 MT58C1289
GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

The MT58C1289 is a fully “pipelined” SRAM that inte-
grates registers for address, data in, data out and synchro-
nous chip enable (SCE), output enable (SOE) and write
enable (SWE). All registers are triggered with the positive
edge of the clock signal (CLK).

READ cycles are performed when SWE is HIGH and
SOE and SCE are LOW at the positive edge of CLK. Read
data is then presented at the next positive edge of CLK.

AND OUTPUTS
PIN ASSIGNMENT (Top View)
32-Pin SOJ
(E-11)
ClK [] 1 32 [ Vec
SA15 [} 2 31 [1 SA14
SA8 [] 3 30 1 SAte
sA7 [ 4 29 1 SWE
sa6 [ 5 28 p SA13
SA5 [] 6 27 0 sA9
sa4 [ 7 26 [1 sAt0
SA3 [] 8 25 [1 SA11
sA2 ] 9 24 [I SOE
SA1 [ 10 23 [1 sA12
sAo ] 11 22 1 SCE
sbQt ] 12 21 1 sbQ9
sbQ2 [} 13 20 1 sbQs
sbQ3 [ 14 19 1 spbaQ7
sba4 [] 15 18 [1 sDas
vss [} 16 17 I sbas

WRITE cycles occur when SWE and SCE are LOW at the
rising edge CLK. Data present at the data input registers is
written to the SRAM address present at the address input
registers on that same rising edge of CLK. The WRITE cycle
is internally self-timed which eliminates the need for com-
plex write pulse generation external to the SRAM. The
WRITE cyclerequires three preceding deselect cycles when
a WRITE cycle follows a READ cycle. This allows the D/Q
lines to be in the High-Z state when write data is applied.
The SRAM is deselected if SCE is HIGH when a positive
edge of CLK occurs.

The MT58C1289 operates from a +5V power supply.

MT58C1289
REV. 11/91
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ADVANCE
MICRON MT58C1289

TECHNOLOGY. INC

FUNCTIONAL BLOCK DIAGRAM
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ADVANCE
MICRON MT58C1289

TECHNOLOGY. INC.

PIN DESCRIPTIONS

PLCC AND PQFP SYMBOL | TYPE DESCRIPTION
PIN NUMBER(S)
11,10,9,8,7,6,5,4, 3, SA0-SA16 | Input | Address Inputs: These inputs are synchronous and must meet
27, 26, 25, 23, 28, 31, 2, 30 the setup and hold times around the positive edge of CLK. The
address inputs are clocked into the address register on each
positive edge of CLK.
29 SWE Input | Synchronous Write Enable: This input determines if the cycle

is a READ or WRITE cycle. SWE is LOW for a WRITE cycle
and HIGH for a READ cycle. SWE is registered on every
positive edge of CLK and must meet the setup and hold times
referenced to that edge. WRITE cycles are self-timed
internally by the SRAM.

1 CLK Input | CLOCK: All timing is controlled by the positive edge of CLK.
All synchronous input and output signals are registered on the
positive edge of CLK and must meet the setup and hold times
referenced to that edge.

Input | Synchronous Chip Enable: This signal is used to enable the

device. This is a synchronous input and must meet the setup

and hold times around CLK. When SCE is HIGH, the SRAM
automatically goes into the standby power mode.

24 SOE Input | Synchronous Output Enable: This active LOW input enables
the output drivers. This is a synchronous input and must meet
the setup and hold times around CLK.

12, 13, 14, 15,17, SDQ1-SDQ9| Input/ | SRAM Data I/O: For a READ, control signals and address are

18, 19, 20, 21 Output | presented at the rising edge of CLK and data is valid tKQ after
the next rising edge of CLK. Data presented for a WRITE
cycle must meet the setup and hold times around CLK.

22

[0
m

32 Vee Supply| Power Supply: +5V +10%
16 Vss Supply| Ground: GND
TRUTH TABLE

OPERATION SCE SWE CLK SOE D Q NEXT CLOCK POWER
Deselected H X T X X High-Z Standby
READ L H T H X High-Z Active
READ L H T L X Q1-Q9 Active
WRITE L L T X D1-D9 High-Z Active

MT58C1289 2 3 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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ADVANCE

MICRON MT58C1289
ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Ve Supply Relative to Vss mum Ratings” may cause permanent damage to the device.
Storage Temperature (P1astic) .................. This is a stress rating only and functional operation of the
Power Dissipation device at these or any other conditions above those indi-
Short Circuit Output Current cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions

for extended periods may affect reliability.
ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C < T, £70°C; Vce = 5V +£10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES

Input High (Logic 1) Voltage ViH 22 Vce+1 \" 1

Input Low (Logic 0) Voltage Vi -0.5 0.8 \ 1,2

Input Leakage Current 0V <Vin<Vee ILi -5 5 UA

Output Leakage Current Output(s) Disabled ILo -5 5 A

0V < Vourt £ Vce
Output High Voltage loH =-1.0mA VoH 24 Vv 1
Output Low Voltage loL = 4.0mA VoL 0.4 ) 1
MAX

DESCRIPTION CONDITIONS SYMBOL -16 -20 UNITS NOTES

Power Supply CE < Vi, Vec = MAX

Current: Operating Outputs Open lcc 150 130 mA 3

f=MAX = 1/RC
CE = Vin; Voe = MAX
Outputs Open IsB1 70 60 mA
f=MAX = 1/'RC
Power Supply CE = Vcc-0.2v;
Current: Standby Vce = MAX; ViL £ Vss +0.2V IsB2 3 3 mA
ViH2Vcee -0.2V;f=0
CAPACITANCE

DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES

Input Capacitance TA =25°C,f=1MHz Ci 5 pF 4

Input/Output Capacitance (D/Q) Vce =5V Cio 7 pF 4
g;\sls?:/zsig 2_ 4 Micron Technology, Inc., reserves the right to change products (;: ngfcm?:‘r;:n‘:evg:?\mﬂ:ﬁz



ADVANCE
MICRON MT58C1289

TECHNOLOGY. INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5) (0°C < T, < 70°C; Vco = 5V +10%)

-16 -20

,DESCRIPTION SYM MIN MAX MIN MAX UNITS NOTES
CLOCK
Clock cycle time KC 16.6 20 ns
Clock HIGH time KH 5 5 ns
Clock LOW time KL 5 5 ns
READ Cycle
READ cycle time 'RC 16.6 20 ns 9
Address setup time 1SAS 3 3 ns 9
Address hold time 'SAH 0.5 1 ns 9
Chip Enable setup time 'SCES 3 3 ns 9
Chip Enable hold time 'SCEH 0.5 1 ns 9
Output Enable setup time 'SOES 3 3 ns 9
Output Enable hold time 'SOEH 0.5 1 ns 9
Write Enable setup time ISWES 3 3 ns 9
Write Enable hold time ISWEH 0.5 1 ns 9
Output hold time from clock 'KOH 2 3 ns
Clock to data valid KQ 10 10 ns
Clock to output High-Z KQHZ 8 10 ns 4,6,7
Clock to output Low-Z KQLZ 0 0 ns 4,6,7
WRITE Cycle
WRITE cycle time 'wc 16.6 20 ns
Address setup time SAS 3 3 ns 9
Address hold time 'SAH 0.5 1 ns 9
Chip Enable setup time 'SCES 3 3 ns 9
Chip Enable hold time 'SCEH 0.5 1 ns 9
Write Enable setup time ISWES 3 3 ns 9
Write Enable hold time 'SWEH 0.5 1 ns 9
Data setup time 'SDS 3 3 ns
Data hold time 'SDH 0.5 1 ns

MT58C1289 2 5 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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MICRON

TECHNOLOGY. INC

ADVANCE
MT58C1289

AC TEST CONDITIONS
Input pulse levels ........ccoveevevicninnne Vss to 3.0V
Input rise and fall times ..........cccceeenniiiiiiene 3ns
Input timing reference levels ............cccccocenenenee. 1.5V
Output reference levels ..o 1.5V
Output load ........cccovvviiiiiiciinenns See Figures 1 and 2

NOTES

1. All voltages referenced to Vss (GND).

2. -3V for pulse width < 20ns.

3. Icc is dependent on output loading and cycle rates.

4. This parameter is sampled.

5. Test conditions as specified with the output loading

IS

as shown in Fig. 1 unless otherwise noted.

Output loading is specified with CL = 5pF as in
Fig. 2. Transition is measured +500mV from steady
state voltage.

7.

8.
9.

+5V
480

+5V.
480

255 50 pF 255 5 pF

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

At any given temperature and voltage condition,
tKQHZ is less than 'KQLZ.

WE is HIGH for READ cycle.

This is a synchronous device. All synchronous inputs
must meet the setup and hold times with stable logic
levels for all rising edges of CLK.

MT58C1289
REV.11/91
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ADVANCE

MT58C1289

READ CYCLE" &9

ke, tRe
tkH | kL
CLK {——*—]——\_—7——\—__7
tsas | sAH tsas | tsaH tsas | sAH tsas | tsAH
saoor 7777777 Ao XT777K aone XTTT7T777K apns2 X1TT7777X aonss X717
tsces| 'scen sces| 'sceH 'sces| 'sceH tsces| 'sceH
SCE  771I% Y VI Wi
'swEs |'sweH tswes | tswen tswes | tlswer
tsoEs | 'soEH 'SOES | 'sOEH tsoes | 'soEH
SoE 7/ Y, VI T Y
SQ High-Z ";/ - High-Z -
DON'T CARE
W UNDEFINED
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ADVANCE
MICRON MT58C1289

WRITE CYCLE7.?

tke, twe
tkH tkL
S S S U S
CLK — ] ]
tsas | 'saH tsas | tsAaH tsas | 'saH tsas | 'saH

saoor - 7777780 n XTI o e XTI o w2 XTTTITTTIK 2o s X,

tsces| 'sceH tsces| 'sceH tsces| 'scen tsces| 'scen
SCE 7771w I / A A <,
'swes ['sweH 'sweEs | tsweH tswes | 'swen

SWe 3 I A JLii,

'sps | 'soH 'sps | !spH tsps | 'soH

XEXTIXIXZXTTRS —\
SN DATA nt

KRXXXXRXXXXXR
(cecedeaceready

e DATA n+2 )

SD - SN _DATA n

DON'T CARE

R unDEFINED
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READ/WRITE CYCLE7.8.9

ke
tKH (LG tRe twe
|

CLK 1 ‘L__ \ \ \ \ \_____[*—Xk_ \

fsas | tsaH tsAs | 'saH tsas | tsaH tsas | 'saH sas | 'saH tsas | tsaH tsas | !saH tsas | tsaH
SN/ GRS 11/, I /) G /), G V) S Y/, G Y S Y, G U

tsces | tsceH 'SCES | 'SCEH tsCEs | 'scEH 'sces | 'SCEH tsces | 'sceH 'SCES | 'SCEH 'sces | tscen 'SCES | 'SCEH

S/ /L s X/ 7 4 .

tswes|'sweH ‘swes|'sweH swes| 'SweH SWES | 'sweH SWES | 'SWEH swes | 'sweH SWES| 'SWeH 'SWES|'SWEH
S/ /! o K/ / it W/ W

'SOES | 'SOEH tsOES | 'SOEH tsOES | 'SOEH tSOES | 'SOEH tSOES | 'SOEH tSOES | 'SOEH 'SOES | 'SOEH
5o T, Y, ) 7,

ka
'KaLz =
sb/sQ High-Z High-Z ——————t Q n+6
- =tz
DON'T CARE
B unoeriNeD
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MICRO

TECHNOLOGY, INC.

MT58C1616

SYNCHRONOUS
SRAM

16K x 16 SRAM

WITH CLOCKED,
REGISTERED INPUTS

FEATURES

e Fast access times: 15, 17, 20 and 25ns

Fast Output Enable: 6, 7, 8 and 10ns

Single +5V £10% power supply

Separate, electrically isolated output buffer power
supply and ground (VccQ, VssQ)

Optional +3.3V +10% output buffer operation
Data input latch

Common data inputs and data outputs

BYTE WRITE capability via dual write strobes
Clock-controlled, registered address, write control and
dual Chip Enables

L]

OPTIONS MARKING
¢ Timing
15ns access -15
17ns access -17
20ns access -20
25ns access -25

® Packages
52-pin PLCC EJ
52-pin PQFP LG

* Density
16K x 16 MT58C1616

GENERAL DESCRIPTION

The Micron Synchronous SRAM family employs high-
speed, low-power CMOS designs using a four-transistor
memory cell. Micron SRAMs are fabricated using double-
layer metal, double-layer polysilicon technology.

The MT58C1616 SRAM integrates a 16K x 16 SRAM core
with advanced synchronous peripheral circuitry. All
synchronous inputs pass through registers controlled by a
positive-edge-triggered, single-clock input (CLK). The
synchronous inputs include all addresses, the two chip
selects (SCE, SCE) and the synchronous write enable (SWE).

Asynchronous inputs include the byte write enables (WEL,

WEH), output enable (OE), data latch enable (DLE) and the
clock. Input data can be asynchronously latched by DLE to
providesimplified data-in (D) timing during WRITE cycles.
Data-out (Q), enabled by OE during READ cycles, is
asynchronous. Theentire data word (DQ1 - DQ16) is output
during each READ cycle. The devices are ideally suited for
“pipelined” systems and those systems which benefit from
a wide data bus.

PIN ASSIGNMENT (Top View)

52-Pin PLCC (D-3)
52-Pin PQFP (D-5)

oot
18] Q
I |§§§>wo|o<<tn

76543 2D525150494847
DQ9 [ 8 1 4601 NC
DQ1o 09 4501 DQ8
VeeQ O 10 440 DQ7
VssQ O 11 430 VeeQ
DQ11 00 12 4200 VssQ
DQ12 [ 13 411 DQ6
DQ13 0 14 © 40P DQ5
DQ14 [0 15 390 DQ4
VssQ [ 16 380 DQ3
VeeQ O 17 370 VssQ
DQ15 [ 18 360 VeeQ
DQ16 0 19 350 DQ2
NC q 20 340 DQ1
21222324 252627 282930 31 32 33

| 5 [ I [ [ g g |

wo 38 N - O
5I<< >><<<<<

Address and write control are registered on-chip to
simplify WRITE cycles. Dual writeenables allow individual
bytes to be written. WEL controls DQ1-DQ8 while WEH
controls DQ9-DQ16. WEL/WEH allow LATE WRITE cycles
tobeaborted if they are both HIGH during the LOW period
of the clock. Dual chip enables (SCE, SCE) allow on-chip
address decoding to be accomplished when the devices are
used in a dual-bank mode.

A data input latch is provided. When DLE is HIGH, the
data latches are in the transparent mode and input data
flows through thelatch. When DLE is LOW, data present at
the inputs is held in the latch until DLE returns HIGH. The
data input latch simplifies WRITE cycles by guaranteeing
data hold times.

The MT58C1616 operates from a +5V power supply.
Separateand electrically isolated output buffer power (VccQ)
and ground (VssQ) pins are provided to allow either +3.3V
or +5V TTL operation of the output drivers.

MT58C1616
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MICRON MT58C1616

TECHNOLOGY. INC.

FUNCTIONAL BLOCK DIAGRAM

outPUT

OE — ENABLE —q_/
BUFFER
ADDRESS
AO-A13 2 REGISTER
ROW COLUMN
DECODER DECODER
DQ1
L ]
[ ]
SCE —| CHIP *
ENABLE :'_‘I}« bos
REGISTER
SCE D9
[ ]
| (]
4 (]
16K x 16 DQ16
MEMORY L - iﬂfg 'L’)‘\';g;
(LK ——=]  CLOCK o ARRAY
BUFFER
— WRITE !
SWE —>1  EnpBLE ’j)-"
REGISTER
WEH —» d™\ HIGH BYTE WRITE ENABLE
o BUFFERS |/
WEL ——
l——c\Low BYTE WRITE ENABLE
|/
DATA IN
DLE —=1 | ATCH
ENABLE
BUFFER
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MICRON MT58C1616

TECHNOLOGY. INC.

PIN DESCRIPTIONS

PLCC AND PQFP SYMBOL | TYPE DESCRIPTION
PIN NUMBER(S) ‘
33, 32, 31, 30, 29, 26, 25, A0-A13 Input | Address Inputs: These inputs are registered and must meet the
24,23,22,7,6,49, 48 setup and hold times around the rising edge of CLK.

52 SWE Input | Synchronous Write Enable: This input is a synchronous write
enable and must meet the setup and hold times around the rising
edge of CLK. SWE is LOW for a WRITE cycle and HIGH for a
READ cycle.

51 CLK Input | Clock: This signal registers the address, SCE, SCE, and SWE
inputs on its rising edge. All synchronous inputs must meet set-
up and hold times around the clock’s rising edge.

3,4 WEL, Input | Asynchronous Write Enables: These asynchronous, active LOW

WEH inputs allow individual bytes to be written. When WEL is LOW,

data is written to the lower byte, D1-D8. When WEH is LOW,
data is written to the upper byte, D9-D16. A late WRITE cycle
can be aborted if both WEL and WEH are HIGH during the LOW
period of CLK.

5,47 SCE,SCE | Input | Synchronous Chip Selects: These synchronous signals are used
to enable the device. Both active HIGH (SCE) and active LOW
(SCE) enables are supplied to provide on-chip address decoding
when multiple devices are used, as in a dual-bank configuration.

50 OE Input | Output Enable: This active LOW input enables the output
drivers.

21 DLE Input | Data Latch Enable: When DLE is HIGH the latch is transparent.
Input data is latched asynchronously into the on-chip data latch
on the falling edge of DLE. DLE must meet the setup and hold
times around CLK if data is latched.

20, 46 NC Input/ | These pins are no connects (NC). No connects are not
NC Output | internally bonded.
34, 35, 38, 39, 40, DQ1-DQ16 | Input/ | SRAM Data I/O: Lower byte is DQ1-DQ8; Upper byte is DQ9-
41,44,45, 8,9, 12 Output | DQ16. Input data must meet the setup and hold time around
13, 14, 15,18, 19 DLE when being latched.
2,28 Vce Supply | Power Supply: +5V £10%
10, 17, 36, 43 VeeQ Supply | Isolated Output Buffer Supply: +5V £10% or 3.3V £10%
11, 16, 37,42 VssQ Supply | Isolated Output Buffer Ground: GND
1,27 Vss Supply | Ground: GND

MT58C1616 2 1 3 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.

INVHS SNONOHHONAS |}



WVHS SNONOHHONAS

ICDN MT58C1616
TRUTH TABLE
OPERATION SCE SCE SWE WEL WEH DLE OF DQ
Deselected Cycle L X X X X X X High-Z
Deselected Cycle X H X X X X X High-Z
Read Cycle H L H X X X H High-Z
Read Cycle H L H X X X L Q1-Q16
Word Write Cycle DQ1-DQ16 H L L L L H X D1-D16
Transparent Data-In
Word Write Cycle DQ1-DQ16 H L L L L L X D1-D16
Latched Data-In
Aborted Write Cycle H L L H H X X High-Z
Byte Write Cycle DQ1-DQ8 H L L L H H X D1-D8
Transparent Data-In
Byte Write Cycle DQ9-DQ16 H L L H L H X D9-D16
Transparent Data-In
Byte Write Cycle DQ1-DQ8 H L L L H L X D1-D8
Latched Data-In
Byte Write Cycle DQ9-DQ16 H L L H L L X D9-D16
Latched Data-In

NOTE: 1. Registered inputs (addresses, SWE, SCE and SCE) must satisfy the specified setup and hold times around
the rising edge of clock (CLK). Data-in must satisfy the specified setup and hold times for DLE.
2. A transparent WRITE cycle is defined by DLE HIGH during the WRITE cycle.
3. A latched WRITE cycle is defined by DLE transitioning LOW during the WRITE cycle and satisfying the
specified setup and hold times.
4. This device contains circuitry that will ensure the outputs will be in High-Z during power up.

MT58C1616
REV. 11/91
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MICRON MT58C1616

TECHNOLOGY. INC

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vce/Veca Supply Relative mum Ratings” may cause permanent damage to the device.
to Vss/VssQ ... -1.0V to +7.0V This is a stress rating only and functional operation of the
Storage Temperature (Plastic) .................... -55°C to +150°C device at these or any other conditions above those indi-
Power Dissipation 1.5W cated in the operational sections of this specification is not
Short Circuit Output Current 50mA implied. Exposure to absolute maximum rating conditions

for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C < TA < 70°C; Vee = 5V £10%; Vss = Vssaq, unless otherwise noted)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 22 Vee+1 v 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \' 1,2
Input Leakage Current 0V <ViNn<ZVcc 1L -5 5 MHA
Output Leakage Current Output(s) Disabled ILo -5 5 UA
0V < Vout < Vce
Output High Voltage loH = -4.0mA VoH 24 \ 1
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1
Supply Voltage Vce 45 55 \' 1
Output Buffer Supply Voltage 5V TTL Compatible Vceca 4.5 55 \' 1
DESCRIPTION CONDITIONS SYMBOL TYP MAX UNITS NOTES
Power Supply SCE < Vui; SCE 2 ViH; f = MAX lcc 150 250 mA 3
Current: Operating Vece = MAX; Outputs Open
Power Supply f=MAX; SCE < Vi; SCE = ViH IsB1 50 80 mA
Current: Standby Vce = MAX
SCE > Vcc-0.2; SCE < Vss+0.2
Vee = MAX; ViL < Vss +0.2 IsB2 5 15 mA
ViHzVcec -0.2;f=0

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance T,=25°C,f=1MHz Ci 5 pF 4
Input/Output Capacitance (D/Q) Vece = 5V Cilo 9 pF 4

MT58C1616 2 1 5 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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MICRON MT58C1616

TECHNOLOGY. IN

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5) (0°C < TA <70°C; Vee = VeeQ = 5V £10%)

-15 -17 -20 -25
DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX |UNITS |NOTES
Clock
Clock cycle time KC 15 17 20 25 ns
Clock HIGH time tKH 4 4 4 4 ns
Clock LOW time KL 8 8 8 8 ns
Chip Enable
SCE/SCE setup time 'SCES | 3 3 3 3 ns 10
SCE/SCE hold time 'SCEH | 2 2 2 2 ns 10
Address
Address setup time 'SAS 3 3 3 3 ns 10
Address hold time tSAH 2 2 2 2 ns 10
READ Cycle
READ cycle time ‘RC 15 17 20 25 ns 11
Clock to output valid KQ 15 17 20 25 ns
Clock to output invalid tKQx 6 6 6 6 ns 10
Clock to output in Low-Z KQLz 10 10 10 10 ns [6,7,4
Clock to output in High-Z KQHZ 3 8 3 8 3 8 3 12 ns |6,7,4
SWE setup time ISWNS | 3 3 3 3 ns 10
SWE hold time ISWNH 2 2 2 2 ns 10
'OE to output valid 'OEQ 6 7 8 10 ns
OE to output in Low-Z OELZ | © 0 0 0 ns [6,7,4
OE to output in High-Z OEHZ 8 8 8 8 ns [6,7,4
WRITE Cycle ]
WRITE cycle time we 15 17 20 25 ns 11
SWE setup time ISWES | 3 3 3 3 ns 10
'SWE hold time ISWEH | 2 2 2 2 ns 10
Data setup time DS 5 6 6 7 ns |8,10
Data hold time ’ DH 2 2 2 2 ns |8,10
Data to DLE not setup time DLNS 1 1 1 1 ns |9 10
Data to DLE not hold time 'DLNH 3 3 3 3 ns 910
DLE setup time DLS 6 6 6 7 ns |9,10
DLE hold time DLH 2 2 2 2 ns 9,10
WEL / WEH setup time WES 6 6 6 7 ns 10
WEL / WEH hold time WEH 2 2 2 2 ns 10
WEL / WEH not setup time (aborted WRITE) WNS 0 0 0 0 ns 10
WEL / WEH not hold time (aborted WRITE) 'WNH 2 2 2 2 ns 10

MTS8C1616 2 1 6 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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TECHNOLOGY. INC.

MT58C1616

AC TEST CONDITIONS
Input pulse levels ........ccoceeeiiiieneennee. Vss to 3.0V
Input rise and fall times ..o 3ns
Input timing reference levels ... 1.5V

Output reference levels....
Output load ........occcvervecirincnne

NOTES

All voltages referenced to Vss (GND).

-3V for pulse width < 20ns.

Icc is dependent on output loading and cycle rates.
This parameter is sampled.

Test conditions as specified with the output loading
as shown in Fig. 1 unless otherwise noted.

G W=

I

Transition is measured +500mV from steady state
voltage.
7. Atany given temperature and voltage condition,
tKQHZ is less than 'KQLZ and ‘OEHZ is less than
. 'OELZ.

Output loading is specified with CL = 5pF as in Fig. 2.

+5V +5V
480 ) 480

055 100pF 055 5 pF

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

8. A transparent WRITE cycle is defined by DLE being
HIGH during the WRITE cycle.

9. A latched WRITE cycle is defined by DLE transition-
ing LOW during the WRITE cycle and satisfying the
specified setup and hold time with respect to the
rising edge of clock (CLK).

10. This is a synchronous device. All synchronous inputs
must meet the setup and hold times with stable logic
levels for all falling edges of address latch enable
(ALE) and data latch enable (DLE).

11. 'RC =WC ='KC

MT58C1616
REV. 11/91
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MICRON MT58C1616

READ TIMING 2

READ READ DISABLED READ CHIP DESELECT

tke

o ) S W L W S W

tkH tke

tsas | tsam tsas | tsaH tsas | tsaH tsas| tsAH

saoor - 77771TR_won XTI w0 v XTI w0 w2 XTI w0 v LTI

Scersce 777/ N, mmm I, N
S/, Ny | Y T

tkax tkax
tkaLz -
Q —— High-Z TR DATA n DATA n+1 DATA n+2 High-Z
toELz tka tka
P 2

CV/ITHI S j/_ N
NOTE 3

DON'T CARE

R UNDEFINED

NOTE: 1. When synchronous chip enables (SCE, SCE) are inactive, the part is deselected.
2. WEL / WEH are “don’t care” signals during a READ cycle.
3. Data out (Q) is disabled whenever asynchronous output enable (OE) is inactive, during a READ cycle.

MT58C1616 2 1 8 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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CLK

SADDR

SCE, SCE
NOTE 3

SWE

DLE

WEH, WEL
NOTE 2

NOTE:

MT58C1616
WRITE TIMING
LATCHED WRITE ABORTED WRITE UNLATCHED WRITE CHIP DESELECT
) SR SN R S \
TR 00 XA R0 me ym w0 2 X% v XTI
7| 7. | T | (|
T T, 7 ///;/// T, T
i @ L T o o Y o -
R R
NOTE 1 |
DON'T CARE
B3 uNDEFINED

data flows through the latch.
2. Asynchronous write enables (WEH, WEL) are available for use as byte write enables at the system level.
They are also available to perform a LATE WRITE cycle abort.
3. When synchronous chip enables (SCE, SCE) are inactive, the part is deselected.

1. Data is latched when DLE transitions from HIGH to LOW. When DLE is HIGH, the latch is transparent and

MT58C1616
REV. 11/91
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MICRON MT58C1616

READ/WRITE TIMING

READ LATCHED WRITE READ UNLATCHED WRITE

ke

S S VS S W

CLK

tH tkL

sas | 'saH tsas | tsaH tsas [ tsaH tsas | tsaH

SADDR - 7//////I%_ o~ XJIIIITTITIIA o s XTI R0 v X TR 22 v XTI,

sce. S5 7705 |y | | s T,

LSWNS | 'SWNH tSWES | tsWeH tswis ['swN tswes |'sweH

SWE /1 LTI iy S LY

tka '

KQHZ ‘ka 'kaHz
2 |
'kaLz
||
Q — High-Z — DATA n High-Z —-l k DATA n+2 High-z ————
\ KQLZ
|| OELZ t t
OEHZ OEHZ

& T = J(///////@ I

o — T — ——@E:S@

e T <SRN 1/
v I | I i
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) unocrieD
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MICRON

TECHNOLOGY. INC.

MT58C1618

SYNCHRONOUS
SRAM

16K x 18 SRAM

WITH CLOCKED,
REGISTERED INPUTS

FEATURES

¢ Fast access times: 15, 17, 20 and 25ns

Fast Output Enable: 6, 7, 8 and 10ns

Single +5V £10% power supply

Separate, electrically isolated output buffer power
supply and ground (VceQ, VssQ)

Optional +3.3V +10% output buffer operation
Data input latch

Common data inputs and data outputs

BYTE WRITE capability via dual write strobes
Parity bits

Clock controlled registered address, write control and
dual Chip Enables

OPTIONS MARKING
¢ Timing
15ns access -15
17ns access -17
20ns access -20
25ns access -25
¢ Packages
52-pin PLCC EJ
52-pin PQFP LG
¢ Density
16K x 18 MT58C1618
GENERAL DESCRIPTION

The Micron Synchronous SRAM family employs high-
speed, low-power CMOS designs using a four-transistor
memory cell. Micron SRAMs are fabricated using double-
layer metal, double-layer polysilicon technology.

The MT58C1618 SRAM integrates a 16K x 18 SRAM core
with advanced synchronous peripheral circuitry. All
synchronous inputs pass through registers controlled by a
positive-edge-triggered single clock input (CLK). The
synchronous inputs include all addresses, the two chip
selects (SCE, SCE) and the synchronous write enable SWE).
Asynchronous inputs include the byte write enables (WEL,
WERH), output enable (OE), data latch enable (DLE) and the
clock. Input data can be asynchronously latched by DLE to
provide simplified data-in (D) timing during WRITE cycles.
Data-out (Q), enabled by OE during READ cycles, is
asynchronous. The entire data word (DQ1-DQ16, DQP1/2)
is output during each READ cycle. The devices are ideally
suited for “pipelined” systems and those systems which
benefit from a wide data bus.

PIN ASSIGNMENT (Top View)

52-Pin PLCC (D-3)
52-Pin PQFP (D-5)

o ~|W Iid ILU ¥

EEI81§I$§§§G|8< =3

765432Dmmmwwn
DQ9 0 8 1 460 DQP2
paiog9 450 DQB
VeeQ O 10 4401 DQ7
VssQ O 11 430 VeeQ
pQt1 412 421 VssQ
pQ12 4 13 411 DQ6
DQ13 0 14 40 DQ5
DQ14 015 3901 DQ4
vssQ [ 16 38 DQ3
VeeQ O 17 370 VssQ
DQ15 0 18 36 VeeQ
DQ16 O 19 35[0 DQ2
DQP1 O 20 34p pQ1

212223 24 2526 27 28 29 30 31 32 33

| S [ N [ N [ N U Ny )

4222228812932

Address and write control are registered on-chip to
simplify WRITE cycles. Dual write enables allow individual
bytestobe written. WEL controls DQ1-DQ8 and DQP1 while
WEH controls DQ9-DQ16 and DQP2. WEL/WEH allow
LATE WRITE cycles to be aborted if they are both HIGH
during the LOW period of the clock. Dual chip enables
(SCE, SCE) allow on-chip address decoding to be
accomplished when the devices are used in a dual-bank
mode.

A data input latch is provided. When DLE is HIGH, the
data latches are in the transparent mode and input data
flows through the latch. When DLE is LOW, data present at
the input is held in the latch until DLE returns HIGH. The
data input latch simplifies WRITE cycles by guaranteeing
data hold times.

The MT58C1618 operates from a +5V power supply.
Separateand electrically isolated output buffer power (VccQ)
and ground (VssQ) pins are provided to allow either +3.3V.
or +5V TTL operation of the output drivers.

MT58C1618
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A0-A13

FUNCTIONAL BLOCK DIAGRAM

OUTPUT ——————

ENABLE
BUFFER

ADDRESS
REGISTER

| M

COLUMN
DECODER

ROW
DECODER

SCE CHIP ||
ENABLE jt)«
SCE REGISTER [
L—«
16K x 18
MEMORY SENSE
LK —— CLOCK | ¢ ARRAY AMPS
BUFFER
— WRITE | 4
Swe ENABLE jl a
REGISTER
WEH d™\  HIGH BYTE WRITE ENABLE
Sy BUFFERS |/
WEL
L™\ LOW BYTE WRITE ENABLE
|/
DATAIN
DLE LATCH
ENABLE
BUFFER
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MT58C1618

PIN DESCRIPTIONS

PLCC AND PQFP SYMBOL TYPE DESCRIPTION
PIN NUMBER(S)
33, 32, 31, 30, 29, 26, 25, AO0-A13 Input |Address Inputs: These inputs are registered and must meet the
24,23,22,7,6,49, 48 setup and hold times around the rising edge of CLK.

52 SWE Input | Synchronous Write Enable: This input is a synchronous write
enable and must meet the setup and hold times around the
rising edge of CLK. SWE is LOW for a WRITE cycle and HIGH
for a READ cycle.

51 CLK Input | Clock: This signal latches the address, SCE, SCE, and SWE
inputs on its rising edge. All synchronous inputs must meet
setup and hold times around the clock’s rising edge.

3,4 WEL, WEH | Input |Asynchronous Write Enables: These asynchronous, active
LOW inputs allow individual bytes to be written. When WEL is
LOW, data is written to the lower byte, D1-D8, DQP1. When
WEH is LOW, data is written to the upper byte, D9-D16, DQP2.
A late WRITE cycle can be aborted if both WEL and WEH are
HIGH during the LOW period of CLK.

5,47 SCE,SCE | Input | Synchronous Chip Selects: These synchronous signals are
used to enable the device. Both active HIGH (SCE) and active
LOW (SCE) enables are supplied to provide on-chip address
decoding when multiple devices are used, as in a dual-bank
configuration.

50 OE Input | Output Enable: This active LOW input enables the output
drivers. ;

21 DLE Input |Data Latch Enable: When DLE is HIGH the latch is transparent.
Input data is latched asynchronously into the on-chip data latch
on the falling edge of DLE. DLE must meet the setup and hold
times around DLE if data is latched.

20, 46 DQP1 Input/ |Parity Data I/O: These signals are data parity bits. The DQP1
DQP2 Output |is the parity bit for the lower byte, DQ1-DQ8. DQP2 is the parity
bit for the upper byte, DQ9-DQ16. Parity data must meet the
setup and hold time around DLE when being latched.
34, 35, 38, 39, 40, DQ1-DQ16 | Input/ |SRAM Data I/O: Lower byte is DQ1-DQ8; Upper byte is DQ9-
41,44,45,8,9, 12 Output | DQ16. input data must meet the setup and hold time around
13, 14, 15, 18, 19 DLE when being latched.
2,28 Vce Supply | Power Supply: +5V £10%
10, 17, 36, 43 VeeQ Supply | Isolated Output Buffer Supply: +5V £10% or 3.3V £10%
11,16, 37, 42 VssQ Supply |Isolated Output Buffer Ground: GND
1,27 Vss Supply | Ground: GND
;1;38(1:11 16911 8 2_2 3 Micron Technology, Inc., reserves the right to change products @?: ;g??m?;g?&g::g:gg?‘;::
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MICRON MT58C1618
TRUTH TABLE

OPERATION SCE SCE | SWE | WEL | WEH | DLE OF Da
Deselected Cycle L X X X X X X High-Z
Deselected Cycle X H X X X X X High-Z
Read Cycle H L H X X X H High-Z
Read Cycle H L H X X X L Q1-Q16,

QP1, QP2

Word Write Cycle DQ1-DQ16, H L L L L H X D1-D16,
DQP1, DQP2, Transparent Data-In DP1, DP2
Word Write Cycle DQ1-DQ16, H L L L L L X D1-D16,
DQP1, DQP2, Latched Data-In DP1, DP2
Aborted Write Cycle H L L H H X X High-Z
Byte Write Cycle DQ1-DQ8, DQP1 H L L L H H X D1-D8, DP1
Transparent Data-In

Byte Write Cycle DQ9-DQ16, DQP2 H L L H L H X D9-D16, DP2
Transparent Data-In

Byte Write Cycle DQ1-DQ8, DQP1 H L L L H L X D1-D8, DP1
Latched Data-In

Byte Write Cycle DQ9-DQ16, DQP2 H L L H L L X D9-D16, DP2

Latched Data-In

NOTE:

1. Registered inputs (addresses, SWE, SCE, and SCE) must satisfy the specified setup and hold times around

the rising edge of clock (CLK). Data-in must satisfy the specified setup and hold times for DLE.
2. A transparent WRITE cycle is defined by DLE HIGH during the WRITE cycle.
3. A latched WRITE cycle is defined by DLE transitioning LOW during the WRITE cycle and satisfying the

specified setup and hold times.
4. This device contains circuitry that will ensure the outputs will be in High-Z during power-up.

MT58C1618
REV. 11/91
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MICRON MT58C1618

TECHNOLOGY. INC.

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vcc/Veco Supply Relative mum Ratings” may cause permanent damage to the device.
to Vss/VssQ -1.0V to +7.0V This is a stress rating only and functional operation of the
Storage Temperature (Plastic) ................... -55°C to +150°C device at these or any other conditions above those indi-
Power Dissipation 1.5W cated in the operational sections of this specification is not
Short Circuit Output Current 50mA implied. Exposure to absolute maximum rating conditions

for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C<T AS 70°C; Vcc = 5V £10%; Vss = Vssaq, unless otherwise noted)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 22 Vee+1 Vv 1
Input Low (Logic 0) Voitage Vi -0.5 0.8 \" 1,2
Input Leakage Current 0V <Vin<Vce L -5 5 LA
Output Leakage Current Output(s) Disabled ILo -5 5 A
0V < Vourt < Vce
Output High Voltage loH = -4.0mA VoH 24 \" 1
Output Low Voltage loL = 8.0mA VoL 0.4 v 1
Supply Voltage Vce 4.5 5.5 Vv 1
Output Buffer Supply Voltage 5V TTL Compatible Vcea 4.5 55 Vv 1
DESCRIPTION CONDITIONS SYMBOL | TYP MAX UNITS NOTES
Power Supply SCE < Vi; SCE > ViH; f = MAX lcc 150 250 mA 3
Current: Operating Vee = MAX; Outputs Open _
Power Supply SCE < Vi; SCE = VH IsB1 50 80 mA
Current: Standby Vce = MAX; f = MAX
SCE 2 Vcc-0.2; SCE < Vss+0.2
Vee = MAX; ViL < Vss +0.2 IsB2 5 15 mA
ViH2Vcc-0.2;f=0 !

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 5 pF 4
Input/Output Capacitance (D/Q) Vce =5V Cilo 9 pF 4

MTS8C1618 2.05 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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MICRON MT58C1618

TECHNOLOGY. INC

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5) (0°C < T, <70°C; Ve = VooQ = 5V +10%)

-15 -17 -20 -25
DESCRIPTION sYM | MIN [ MAX | mIN [ MAX | MIN | MAX | MIN | MAX |UNITS [NOTES
Clock
Clock cycle time tKC 15 17 20 25 ns
Clock HIGH time tKH 4 4 4 4 ns
Clock LOW time KL 8 8 8 8 ns
Chip Enable
SCE/SCE setup time 'SCES | 3 3 3 3 ns | 10
SCE/SCE hold time 'ISCEH | 2 2 2 2 ns 10
Address
Address setup time ISAS 3 3 3 3 ns 10
Address hold time 'SAH 2 T2 2 2 ns 10
READ Cycle
READ cycle time RC 15 17 20 25 ns 11
Clock to output valid KQ 15 17 20 25 ns
Clock to output invalid tKQx 6 6 6 6 ns 10
Clock to output in Low-Z KaQLrz 10 10 10 10 ns (6,7, 4
Clock to output in High-Z KQHZ 3 8 3 8 3 8 3 12 ns (6,7, 4
'SWE setup time ISWNS| 3 3 3 3 ns 10
SWE hold time ISWNH | 2 2 2 2 ns 10
OE to output valid tOEQ 6 7 8 10 ns
OE to output in Low-Z OELZ | 0 0 0 0 ns (6,74
OE to output in High-Z 'OEHZ 8 8 8 8 ns 6,7, 4
WRITE Cycle
WRITE cycle time we 15 17 20 25 ns 11
SWE setup time 'ISWES | 3 3 3 3 ns 10
SWE hold time ISWEH | 2 2 2 2 ns 10
Data setup time DS 5 6 6 7 ns |8,10
Data hold time 'DH 2 2 2 2 ns |8,10
Data to DLE not setup time DLNS 1 1 1 1 ns |9,10
Data to DLE not hold time 'DLNH | 3 3 3 3 ns |9,10
DLE setup time 'DLS 6 6 6 7 ns |9 10
DLE hold time DLH 2 2 2 2 ns |9 10
WEL / WEH setup time 'WES 6 6 6 7 ns 10
WEL /WEH hold time WEH 2 2 2 2 ns 10
WEL / WEH not setup time (aborted WRITE) 'WNS 0 0 0 0 ns 10
WEL / WEH not hold time (aborted WRITE) 'WNH 2 2 2 2 ns 10

MT58C1618 2 26 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 et ©1991, Micron Technology, Inc.
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TECHNOLOGY. INC.

MT58C1618

AC TEST CONDITIONS
Input pulse levels ..........cccoceceiveinnnenen. Vss to 3.0V
Input rise and fall imes ..........cccoovvrevevenncennenee. 3ns
Input timing reference levels ..........c.c....cco....... 1.5V
Output reference levels ...........ccccoveveeiieeceeenn, 1.5V
Output load ........cccccvvevriiriiennnae See Figures 1 and 2

NOTES

. All voltages referenced to Vss (GND).

-3V for pulse width < 20ns.

Icc is dependent on output loading and cycle rates.

This parameter is sampled.

Test conditions as specified with the output loading

as shown in Fig. 1 unless otherwise noted.

Output loading is specified with CL = 5pF as in Fig. 2.

Transition is measured +500mV from steady state

voltage.

7. At any given temperature and voltage condition,
'KQHZ is less than'KQLZ and 'OEHZ is less than
tOELZ.

Gk LN

o

+5V +5V
480 480

100pF 5pF

255 255

Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
EQUIVALENT EQUIVALENT

. A transparent WRITE cycle is defined by DLE being

HIGH during the WRITE cycle.

. A latched WRITE cycle is defined by DLE transition-

ing LOW during the WRITE cycle and satisfying the
specified setup and hold time with respect to the
rising edge of clock (CLK).

10. This is a synchronous device. All synchronous inputs

must meet the setup and hold times with stable logic
levels for all falling edges of address latch enable
(ALE) and data latch enable (DLE).

11. fRC =tWC =KC

st 2-27

Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON MT58C1618

READ TIMING 2

READ READ DISABLED READ CHIP DESELECT

tke

CLK ——( h 7——\_—_7——\—)(——_\__.

'kH tke

tsas| tsaH tsAs | tsAH tsas | tsAH tsas| tsaH

SavOR - 77711T1IR_ o n RTTTITTTINR w0 v XTI 20 w2 XTI 20 nes XTI

S/, S/, G ) ) )
s Tl T
= T t U

DON'T CARE

B unpEFINED

NOTE: 1. When synchronous chip enables (SCE, SCE) are inactive, the part is deselected.
2. WEL / WEH are “don’t care” signals during a READ cycle. o
3. Data out (Q) is disabled whenever asynchronous output enable (OE) is inactive, during a READ cycle.

MTS8C1618 2.08 Micron Technology, Inc., resarves the right to change products or specilications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.



MICRON MT58C1618

WRITE TIMING

LATCHED WRITE ABORTED WRITE UNLATCHED WRITE | CHIP DESELECT

tke

ok —

tKH tkL

|
|
[
|
|

tsAs | tsaH tsas | tsaH tsas | tsam tsAs | 'sAH

SADDR K _mon XTI e X Ao ma X 20 o3 X,

tsces_| 'sceH tsces_| 'scem I tsces _|'sceH tscns, | 'senH

SCE, SCE  7/////) I, V/////*/////‘ Y, KU/,

NOTE 3

{SWES | 'sweH swes | tsweH | 'SwES |'SWEH tswes | 'sweH
)

SUC//i; T, LTI I LG,

D High-Z _ DATA n YRR R R R A KRR TR KRR KRR DATA n+2 @_ High-Z—
'DLNg | IpLNH |
| <DLNS | DLND

'ors | 'owH | 'oLs | 'pLH

DLE  J//IIITIIIITT o T, LTI

|
NOTE 1 |

| twns YWNH

‘wes | 'weH twes | twen

WEH, WEL V/WWW///) S, T s Y.

NOTE 2

DON'T CARE

% uNDEFINED

NOTE: 1. Data is latched when DLE transitions from HIGH to LOW. When DLE is HIGH, the latch is transparent and
data flows through the latch.
2. Asynchronous write enables (WEH, WEL) are available for use as byte write enables at the system level.
They are also available to perform a LATE WRITE cycle abort.
3. When synchronous chip enables (SCE, SCE) are inactive, the part is deselected.

MT58C1618 2 29 Micron Technology, Inc., reserves the right to change products or specifications wif
REV. 11/91 = ©1991
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MICRON | MT58C1618

READ/WRITE TIMING
READ LATCHED WRITE READ UNLATCHED WRITE
ke
KH KL
sas | tsaH tsas | tsaH tsas | tsaH tsas | tsaH

SADDR - 7//////1IK_ Ao /IR Ao e RTLTITTTTITA A rv2 XTI Ao v XTI

!sces_|!sCEH !SCES, 'SCEH 'SCES Ls_c_EH ‘sces_| scEH
sce 5 70|y | .| i T ) T

'swNs | tswH Swes | tsweH tSWNS ['SwNH swes |'sweH
SWE I, i L b I Y
xa kaHz. 'ka kakz

kaLz |
|| I JE——
Q — High-z — DATA n High-Z - —— DATA n+2 High-z ——————
] tkaLz| T
| <a|'OELZ t
toEnz OEHZ
‘oeQ sl toELZ

OF  Z//IIIIIT LT o= LT /.

DS DH
D — Honz o IR High.z——@gawx e
Iouns _ 'DLNH

DLE  ZIITTTT T v W T/ /L /l

‘oLs oLHl

'WeH WES WEH

wen e T I ik | W i

DON'T CARE

R unpEFINED

MT58C1618 2 30 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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TECHNOLOGY. INC

MICRON

SRAM MODULE PRODUCT SELECTION GUIDE

Memory Optional Part Access Package and No. of Pins
Configuration Access Cycle Number Time (ns) DiP ZIP SIMM | Process | Page
128K x 8 CE&OE MT4S1288 30, 35, 45 32 - - CMOS | 3-1
32K x 16 CE&OE MT2S3216 30, 35, 45 40 - - CMOS | 3-9
64K x 16 CE&OE MT4S6416 30, 35, 45 40 - - CMOS | 3-17
16K x 32 CE&OCE MT8S1632 15, 20, 25, 30, 35, 45 - 64 64 CMOS 3-25
64K x 32 CE&OE MT8S6432 20, 25, 30, 35, 45 - 64 64 CMOS 3-33
128K x 32 CE&OE MT4S12832 20, 25, 35, 45 - 64 64 CMOS 3-41
256K x 32 CE&OE MT8S25632 20, 25, 35, 45 - 64 64 CMOS 3-49




MICRON

TECHNOLOGY. INC.

MT4S1288

SRAM
MODULE

128K x 8 SRAM

FEATURES

¢ High speed: 30, 35 and 45ns

¢ High-performance, low-power CMOS process
¢ Single +5V +£10% power supply

¢ Easy memory expansion with CE function

¢ Allinputs and outputs are TTL compatible

¢ Pin compatible with monolithic 1 Meg SRAM

OPTIONS MARKING
¢ Timing
30ns access -30
35ns access -35
45ns access -45
® Packages
32-pin DIP (600 mil) D
e 2V data retention L

(Available in 45ns, CMOS decoder version only)

GENERAL DESCRIPTION

The MT4S51288 is a high-speed SRAM memory module
containing 131,072 words organized in a x8-bit configura-
tion. The module consists of four 32K x 8 fast static RAMs
and a single decoder mounted on a 32-pin DIP, FR4 printed
circuitboard. Depending upon the speed of the module, the
decoder will be either TTL (30ns and 35ns) or CMOS (45ns).

Thedecoder interprets the higher order addressbits (A15
and A16) to select one of the four fast static RAMs. Data is
written into the SRAM memory when both write enable
(WE) and chip enable (CE) inputs are LOW. Reading is
accomplished when WE remains HIGH, and CE and output

PIN ASSIGNMENT (Top View)
32-Pin DIP
(K-1)
NC ] 1 32 [] Vee
A6 [] 2 31 g A15
A4 []3 30 [J NC
A2 [] 4 29 [1 WE
A7 []5 28 [1 A13
A6 []6 27 [1 A8
A5 []7 26 [1 A9
A4 []8 25 [1 A11
A3 []9 24 [] OE
A2 [] 10 23 [1 A10
A1 [ 11 22 [1 CE
Ao [] 12 21 1 pas
pat ] 13 20 ] pa7
DQ2 [] 14 19 [1 DQ6
DQ3 E 15 18 [] DQ5
Vss [] 16 17 [] pQ4

enable (OF) are LOW. CE sets the output in High-Z for
additional system design flexibilityand memory expansion
may be achieved through use of the OE and CE functions.

The Micron SRAM family uses high-speed, low-power
CMOS designs featuring a four-transistor memory cell and
double-layer metal, double-layer polysilicon technology.
Allmodule components may be powered from a single +5V
DC supply and allinputs and outputs are fully TTL compat-
ible. The “L” option offers reduced-voltage operation for
systems with low standby power requirements.

MT4S1288
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology; Inc.
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MICRON

TECHNOLOGY. INC.

MT4S1288

FUNCTIONAL BLOCK DIAGRAM

AO-14
DQ1-8
WE
OE
A0-14 AO-14 A0-14 AO-14
DQ1-08 DQ1-08 DQ1-08 DQ1-08
WE s WE 2 WE s WE 4
OE CE OE CE OE CE OE CE
o
A5 —
A16 —— DECODER z
CE —o o
U1-U4 = MT5C2568DJ
TRUTH TABLE ;
MODE OF | CE | WE Da POWER
STANDBY X H X HIGH-Z STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE
g;’cs;m 3_ 2 Micron Technology, Inc., reserves the right to change products g; sgp:cm:‘nivg'tm:g\yo(ﬁ:



MICRON MT4S1288

TECHNOLOGY. INC.

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-

Voltage on Vcc Supply Relative to Vss............. -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage TEMPErature .........o.occcccvervvvsesnnnecn. This is a stress rating only and functional operation of the

Power Dissipation device at these or any other conditions above those indi-

Short Circuit Output Current cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C< TA <70°C; Vee = 5V £10%)

MAX
DESCRIPTION CONDITIONS SYMBOL | MIN | -30 | -35 | -45 |UNITS |NOTES
Input High (Logic 1) Voltage VIH 2.2 |Vecec+1|Vee+1|Vee+l| V
Input Low (Logic 0) Voltage Vi 05| 08| 08| 08 Vv 1,2
A0-A14, WE, OE -20 20 | 20 | 20 | pA
Input Leakage Current OV <VIN<Vce ILi
A15,A16, CE 600 | 600 | 1.0 | pA

Input/Output Leakage Current | Output(s) Disabled | DQ1-DQ8 ILo -20 20 20 20 | pA
0V < Vout £ Vce

Output High Voltage loH = -4.0mA Vo 24 \ 1
Output Low Voltage loL = 8.0mA VoL 04 | 04| 04 (04| V 1
MAX

DESCRIPTION CONDITIONS SYMBOL| TYP | -30 | -35 | -45 [UNITS|NOTES

Operating Current: CE < Vi; Ve = MAX

TTL Input Levels f=MAX =1/'RC Icc 170 | 210 | 200 | 250 | mA | 3,13
Outputs Open

Standby Current: CE = ViH, Vcc = MAX

TTL Input Levels f=MAX = 1/1RC IsB1 60 120 | 120 | 100 | mA | 13
Outputs Open

Standby Current: CE > Vce -0.2; Vee = MAX

CMOS Input Levels ViL< Vss +0.2 IsB2 5 40 40 | 20 | mA 13

ViH2Vec-0.2;f=0

CAPACITANCE MAK
DESCRIPTION CONDITIONS SYMBOL | -30 | -35 | -45 |UNITS |NOTES
Input Capacitance: TA =25°C; f=1MHz Cni 28 28 | 28 | pF 4
A0-A14 WE,& OE Vee = 5V
Input Capacitance: Ci2 5 5 45 | pF 4
A15,A16 & CE
Input/Output Capacitance: Cio 28 28 | 28 | pF 4
DQ1-DQ8

I\Rdgcs‘lflags‘ 3_3 Micron Technology, Inc., reserves the right to change products @o; gsgpflcmﬁ:a'toi?‘n“s_ ev;('l;\‘g:ggnyo,t::
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MICRON

TECHNOLOGY. INC

MT4S1288

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Note 5) (0°C < T, < 70°C; Ve = 5V +10%)

-30 -35 -45
DESCRIPTION
SYM | MIN | MAX | MIN | MAX | MIN | MAX | UNITS | NOTES
READ Cycle
READ cycle time RC 30 35 45 ns
Address access time tAA 30 35 45 ns
Chip Enable access time tACE 30 35 45 ns
Output hold from address change 'OH 5 5 5 ns
Chip Enable LOW to output in Low-Z LZCE 5 5 5 ns 7
Chip Enable to output in High-Z HZCE 20 20 25 ns 6,7
Chip Enable LOW to power-up time Py 0 0 0 ns
Chip Enable HIGH to power-down time PD 30 35 45 ns
Output Enable access time 'AQOE 10 12 15 ns
Output Enable LOW to output in Low-Z 'LZOE 0 0 0 ns
Output Enable HIGH to output in High-Z tHZOE 10 12 15 ns 6
WRITE Cycle
WRITE cycle time we 25 30 35 ns
Chip Enable to end of write ‘cw 25 30 30 ns
Address valid to end of write AW 18 20 25 ns
Address setup time tAS 0 0 0 ns
Address hold from end of write 'AH 0 0 0 ns
WRITE pulse width WP 25 25 30 ns
Data setup time DS 15 15 20 ns
Data hold time DH 0 0 0 ns
Write Enable LOW to output in Low-Z 1LZWE 0 0 0 ns 7
Write Enable HIGH to output in High-Z tHZWE 12 15 18 ns 6,7
REV. 1191 3-4 e e B grost. Mcon Toclogy. I




MICRON

TECHNOLOGY. INC

AC TEST CONDITIONS
Input pulse levels ..........ccccovevinincniinnnnee Vss to 3.0V
Input rise and fall times ...........cccoecniveinnicnnnen. 5ns
Input timing reference levels ...........cccocvecinnenene 1.5V
Output reference levels ..........ccocoecnnviniieneinnne 1.5V
Output load See Figures 1 and 2

NOTES

All voltages referenced to Vss (GND).

-3V for pulse width < 20ns.

Icc is dependent on output loading and cycle rates.

This parameter is sampled.

Test conditions as specified with the output loading

as shown in Fig. 1 unless otherwise noted.

tHZCE, 'HZOE and tHZWE are specified with CL =

5pF as in Fig. 2. Transition is measured +500mV from

steady state voltage.

7. Atany given temperature and voltage condition,
tHZCE is less than 'LZCE, tHZWE is less than {LZWE.

G W=

S

MT4S1288
+5V +5V
480 480
Q Q
30 pF 5pF

255 255

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. All CEs are held in
their active state.

10. Address valid prior to or coincident with latest
occurring CE.

11. The output will be in the High-Z state if OF is HIGH.

12. The first falling edge of either CE or WE will initiate a
WRITE cycle, and the first rising edge of either CE or
WE will terminate a WRITE cycle.

13. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VDR 2 — \"

CE >(Vec-0.2V) | Vec =2V|  lccor 0.5 15 mA
Data Retention Current ViN > (Vee -0.2V)

or<0.2V Vce =3V 1.5 2.0 mA
Chip Deselect to Data 'CDR 0 — ns 4
Retention Time :
Operation Recovery Time R ‘RC ns 4
LOW Vcc DATA-RETENTION WAVEFORM
DATA RETENTION MODE
Vee R S Vor ¢ SV}{_——
cDR R

L=

= T W

DON'T CARE

R unpeFiNeD

MT451288
REV. 11/91
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MICRON

TECHNOLOGY. INC

MT4S1288

ADDR

DQ

DQ

lcc

READ CYCLE NO. 18&°

tRC [
W VALID >[<
' tAA \
loH
PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8.10
tRC
\ /
tAOE
1 ZOE I 'HZOE
\ }
N\
tACE
tLzcE HZCE
—_  HIGHZ _—m DATA VALID
tpy J{ | tPD

DON'T CARE

m UNDEFINED
PR e iNED

MT4S1288
REV. 11/91
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MICRON MT4S1288

WRITE CYCLE NO. 1
(Chip Enable Controlled) 1. 12

twe
ADDR
tAw
tas [ tcw tan
CE \L ](
twp
e T T,
Ds toH
P DATA VALID
Q HIGH-Z
WRITE CYCLE NO. 2
(Write Enable Controlled) 11. 12
twe
ADDR (-
. AW
| tow tAH
/1)) T,
|t twp ,
__ Y /
7 WS ;
'ps tpH
P DATA VALID
tHzZWE I WL ZWE
ke HIGH-Z
DON'T CARE
UNDEFINED
ggtsi‘ ‘2/8:1 3_7 Micron Technology, Inc., reserves the right to change products @o: xﬁ;ﬁgﬁ"ﬁ;ﬁmﬁ
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MICRON

MT2S3216

SRAM
MODULE

32K x 16 SRAM

FEATURES

* High speed: 30, 35 and 45ns

¢ High-performance, low-power CMOS process
¢ Single +5V +10% power supply _

* Easy memory expansion with CE function

¢ Upper and lower byte select

¢ Allinputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
30ns access -30
35ns access -35
45ns access -45
* Packages
40-pin DIP (600 mil) D
o 2V data retention L

(Available in 45ns, CMOS decoder versions only)

GENERAL DESCRIPTION

The MT253216 is a high-speed SRAM memory module
containing 32,768 words organized in a x16-bit configura-
tion. The module consists of two 32K x 8 fast static RAMs
and a single decoder mounted on a 40-pin DIP, FR4 printed
circuit board. Depending upon the speed of the module, the
decoder will be either TTL (30ns and 35ns) or CMOS (45ns).

Data is written into the SRAM memory when both write
enable (WE) and chip enable (CE) inputs are LOW. Reading
occurs when WE remains HIGH and CE and output enable
(OF) are LOW. LBand UB control the lower and upper byte

PIN ASSIGNMENT (Top View)
40-Pin DIP
(K-2)
*A15 [] 1 40 [] Vee
CE[2 39 [ WE
pQi6 [] 3 38 [1 UB
DQ15 [ 4 37 ] IB
pQt4 [ 5 36 [] A14
pDQ13 [] 6 35 [1 A13
pQ12 [} 7 34 [1 A12
pat1 [] 8 33 [0 A1
DQ1o [] 9 32 [] A0
DQg [] 10 31 ] A9
vss [ 11 30 [ vss
pas [] 12 29 [1 A8
paz [] 13 28 [] A7
DQs [1 14 27 1 A6
DQs5 [] 15 2 [] A5
DQ4 E 16 25 [ A4
pa3 [ 17 24 [] A3
DQ2 [} 18 23 [1 A2
pat [ 19 2 1A
OE [ 20 21 [] A0
*Address A15 must be connected to Vss.

selection. CE sets the output in High-Z for additional sys-
tem design flexibility, and memory expansion may be
achieved through use of the CE functions.

The Micron SRAM family uses high-speed, low-power
CMOS designs featuring a four-transistor memory cell and
double-layer metal, double-layer polysilicon technology.
Allmodule components may be powered from asingle +5V
DC supply and all inputsand outputs are fully TTL compat-
ible. The “L” option offers reduced-voltage operation for
systems with low standby power requirements.

MT283216
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MT2S3216

FUNCTIONAL BLOCK DIAGRAM

A15 = Ground OE CE OFE CE
A5 —9 ]7

CE —9 o

= DECODER |,

uB —9 U1, U2 = MT5C2568DJ

TRUTH TABLE
MODE A15 | DQ OPERATION POWER
STANDBY HIGH-Z STANDBY
STANDBY HIGH-Z STANDBY
READ: WORD Q1-16 ACTIVE (x16)
READ: LOWER BYTE Q1-8 ACTIVE (x8)
READ: UPPER BYTE Q9-16 ACTIVE (x8)

READ: WORD
READ: LOWER BYTE

HIGH-Z | ACTIVE (x16)
HIGH-Z ACTIVE (x8)

l—r_l—l_l_l—f_r_l_l—Ia

=l b L Pl A L E A P =
><><><:|::1:::|—|—r—><><%

Il—r—Ir'l—Irl—ng

r—n—r-IIIIIIxxﬁ

|||

READ: UPPER BYTE HIGH-Z ACTIVE (x8)
WRITE: WORD D1-16 ACTIVE (x16)
WRITE: LOWER BYTE D1-8 ACTIVE (x8)
WRITE: UPPER BYTE D9-16 ACTIVE (x8)

MT283216

Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91

©1991, Micron Technology, Inc.

@
—_
o



MICRON MT2S3216

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vcc Supply Relative to Vss .............. -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage TeMPerature ...........cerevweereeeeeeseinene -55°C to +125°C This is a stress rating only and functional operation of the
Power Dissipation W device at these or any other conditions above those indi-
Short Circuit Output Current 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C < T, <70°C; Ve = 5V £10%) MAX
DESCRIPTION CONDITIONS SYMBOL | MIN | -30 | -35 | -45 |UNITS |NOTES
Input High (Logic 1) Voltage A0-A14, WE, OE ViH 2.2 |Vee+1|Veer1|Vee+1| V
A15,CE, UB, LB ViH 2.0 |Vee+1|Vee+1|Vee+1| V
Input Low (Logic 0) Voltage A0-A14, WE, OE ViL -05| 08 | 08| 08 | V |1,2
A15,CE,UB,LB Vi |(-05| 08| 0809 | V |12
i A0-A14, WE, OE -10 | 10 10 10 MA
Input Leakage Current 0V <ViNg Vec|A15, CE ILi 1,200 1,200 2.0 | pA
UB, B 600 | 600 | 1.0 | pA
Input/Output Leakage Current | Output(s) Disabled |DQ1-DQ16 ILo -5 5 5 5 MA
0V < Vout < Vee
Output High Voltage loH = -4.0mA VoH 24 Vv 1
Output Low Voltage loL = 8.0mA Vou 04 | 04 | 04 Vv 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -30 | -35 | -45 | UNITS |NOTES
Operating Current: (x16) CE < Vi; Vec = MAX 170 | 210 | 200 | 200 | mA |3,13
TTL Input Levels f=MAX =1/'RC Icc
. (x8) Outputs Open 85 140 | 140 | 130 | mA |3,13
Standby Current: CE 2 ViH; Vcc = MAX
TTL Input Levels f=MAX =1/'RC IsB1 30 70 70 | 50 | mA 13
Outputs Open i
Standby Current: CE > Vce -0.2; Vee = MAX
CMOS Input Levels ViL < Vss +0.2 IsB2 5 35 | 35 | 15 | mA | 13
ViH2 Vce -0.2;f=0
CAPACITANCE MAK
DESCRIPTION CONDITIONS SYMBOL -30 | -35 | -45 | UNITS |[NOTES
Input Capacitance: TA =25°C; f=1MHz Cn 14 14 14 | pF 4
A0-A14, WE, OE Vee = 5V
Input Capacitance: A15, CE Cr 10 | 10 9 pF 4
Input Capacitance: UB, LB Ci 5 5 | 45| pF 4
Input/Output Capacitance: DQ Cio 7 7 7 pF 4

MT283216 3 1 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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MICRON

TECHNOLOGY. INC.

MT2S3216

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Note 5) (0°C < T, <70°C; Vo = 5V £10%)

-30 -35 -45
DESCRIPTION
SYM MIN | MAX | MIN | MAX | MIN | MAX | UNITS | NOTES
READ Cycle
READ cycle time RC 30 35 45 ns
Address access time tAA 30 35 45 ns
Chip Enable access time 'ACE 30 35 45 ns
Output hold from address change tOH 5 5 5 ns
Chip Enable LOW to output in Low-Z 1LZCE 5 5 5 ns 7
Chip Enable to output in High-Z tHZCE 20 20 25 ns 6,7
Chip Enable LOW to power-up time Py 0 0 0 ns
Chip Enable HIGH to power-down time PD 30 35 45 ns
Output Enable access time 'AOE 10 12 15 ns
Output Enable LOW to output in Low-Z LZOE 0 0 0 ns
Output Enable HIGH to output in High-Z HZOE 10 12 15 ns 6
WRITE Cycle
WRITE cycle time we 25 30 35 ns
Chip Enable to end of write tcw 25 30 30 ns
Address valid to end of write AW 18 20 25 ns
Address setup time AS 0 0 0 ns
Address hold from end of write tAH 0 0 ] ns
WRITE pulse width wp 25 25 30 ns
Data setup time DS 15 15 20 ns
Data hold time DH 0 0 0 ns
Write Enable LOW to output in Low-Z LZWE 0 0 0 ns 7
Write Enable HIGH to output in High-Z tHZWE 12 15 18 ns 6,7

MT283216
REV. 11/91

3-12

Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MT2S3216

AC TEST CONDITIONS =Y v
Input pulse levels ..........coceeevrenccnnnnnne. Vss to 3.0V ‘ a 480 Q 480
Input rise and fall imes ..........c.ceeverereerererresneeeens 5ns 255 30pF 256 SpF
Input timing reference levels ............ccccocccvvennee 1.5V
Output reference levels ..........cooeveveevenevecennnene 1.5V Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
Outputload .........ccccevveiiiinnnnne See Figures 1 and 2 EQUIVALENT EQUIVALENT

NOTES

1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle.

2. -3V for pulse width < 20ns. 9. Device is continuously selected. All chip enables are

3. Icc is dependent on output loading and cycle rates. held in their active state.

4. This parameter is sampled. 10. Address valid prior to or coincident with latest

5. Test conditions as specified with the output loading occurring chip enable.
as shown in Fig. 1 unless otherwise noted. 11. The output will be in the High-Z state if OE is HIGH.

6. 'HZCE and 'HZWE are specified with CL = 5pF as in 12. The first falling edge of either CE or WE will initiate a
Fig. 2. Transition is measured +500mV from steady WRITE cycle, and the first rising edge of either CE or
state voltage. ‘WE will terminate a WRITE cycle.

7. At any given temperature and voltage condition, 13. Typical values are measured at 5V, 25°C and 20ns
*HZCE is less than 'LZCE, tHZWE is less than ‘LZWE. cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VDR 2 — Vv

CE > (Vcc-0.2V) | Vec =2V|  lccor 0.3 1.0 mA
Data Retention Current VIN 2 (Vce -0.2V)

or<0.2V Vce =3V 0.8 1.2 mA

Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R tRC ns 4

LOW Vcc DATA-RETENTION WAVEFORM

DATA RETENTION MODE

Vee \ 4.5V 4.5V, t

Vor /
tcoR 'R

S/ N S/
DON'T CARE

R UNDEFINED

MT283216 3 1 3 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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MICRON MT2S3216

READ CYCLE NO. 189

trc |
ADDR VALID >k
tAA ,
toH
DQ PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27.8,10

'RC N
cE T Vi
tAOE
t zOE ] tHzoE
; \ )
OE N\ .
tACE
tLzcE HZCE
DQ ———————— HIGH-Z —@( DATA VALID ——

tpy | tpp
[ ——- D EmE——
lcc JL )L

DON'T CARE

KR UNDEFINED

MT283216 3 1 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 xa ©1991, Micron Technology, Inc.



MT2S3216

WRITE CYCLE NO. 1
(Chip Enable Controlled) 1. 12

twe
ADDR
tAw
tas | tow tAH
CE \L i
twp
WE me zk WW/
tps tDH
D DATA VALID
Q HIGH-Z
WRITE CYCLE NO. 2
(Write Enable Controlled) 11: 12
twe
ADDR
taw
I tcw tAH
] tAs twp
— /
W S 7
ps tDH
D DATA VALID Y
tHzwE | ILzwe
Q HIGH-Z
DON'T CARE
R UNDEFINED
:’;\218312/‘; 3_1 5 Micron Technology, Inc., reserves the right to change products (;r gsg‘svcmﬁ:::g:n;sv;::zm?t:ﬁz
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MICRON

TECHNOLOGY. INC.

MT4S6416

SRAM
MODULE

64K x 16 SRAM

FEATURES

* High speed: 30, 35 and 45ns

¢ High-performance, low-power, CMOS process
Single +5V +10% power supply

Easy memory expansion with CE function
Upper and lower byte select

All inputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
30ns access -30
35ns access -35
45ns access -45
* Packages
40-pin DIP (600 mil) D
e 2V data retention L

(Available in the 45ns, CMOS decoder version only)

GENERAL DESCRIPTION

The MT4S56416 is a high-speed SRAM memory module
containing 65,536 words organized in a x16-bit configura-
tion. The module consists of four 32K x 8 fast static RAMs
and a single decoder mounted on a 40-pin DIP, double-
sided FR4 printed circuit board. Depending upon the speed
of the module, the decoder will be either TTL (30ns and
35ns) or CMOS (45ns).

The decoder interprets the higher order address bit (A15)
to select two of the four fast staticRAMs. Data is written into
the SRAM memory when both write enable (WE) and chip
enable (CE) inputs are LOW. Reading occurs when WE
remains HIGH and CE and output enable (OE) are LOW.

PIN ASSIGNMENT (Top View)

40-Pin DIP
(K-3)

A5 [] 1 40 Vee
CE[2 39 [] WE
pQte [] 3 38 [] UB
DQ15-[] 4 37 0B
pQi4 [ 5 36 [1 A14
pa13 [ 6 35 [] A13
pQi2 [] 7 34 1 A2
pQit [] 8 33 [] At11
pQto [] 9 32 ] A10
DQ9 [] 10 31 [] A9
vss [] 11 30 [] Vss
pas [J 12 29 [] A8
pQ7 [} 13 28 [] A7
DQs6 [] 14 27 1 Ae
pas [} 15 26 [] A5
DQ4 [] 16 25 [ A4
pas ] 17 24 1 A3
DQ2 [] 18 23 [] A2
pai [ 19 22 1 A1
OE [] 20 21 {1 A0

LB and UB control the lower and upper byte selection. CE

sets the output in High-Z for additional system design
flexibility and memory expansion may be achieved
through use of the OF function.

The Micron SRAM family uses high-speed, low-power
CMOS designs featuring a four-transistor memory cell and
double-layer metal, double-layer polysilicon technology.
All module components can be powered from a single +5V
DCsupply and allinputs and outputsare fully TTL compat-
ible. The “L” option offers reduced-voltage operation for
systems with low standby power requirements.

MT4S6416
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON MT4S6416

TECHNOLOGY. INC.

FUNCTIONAL BLOCK DIAGRAM

AO-14
DQ1-8
DQ9-16
WE
oF
10E CE OF CE OF CE OF CE
A15 —O
°E 9 Deconer P
LB —O IO
uB —o o
U1-U4 = MT5C2568DJ
TRUTH TABLE
MODE TE| UB| B | OE| WE|  DQOPERATION POWER
STANDBY Hl x| x| x| x HIGH-Z “STANDBY
STANDBY Ll A| H| x| X HIGH-Z STANDBY
READ: WORD Ll Lol Ll L] H Q116 ACTIVE (x16)
READ:LOWERBYTE | L | H| L | L | H Q18 ACTIVE (x8)
READ: UPPER BYTE Ll L] ] L] H Qo-16 ACTIVE (x8)
READ: WORD Ll Ll L] H| H HIGH-Z ACTIVE (x16)
READ:LOWERBYTE | L | H| L | H| H HIGH-Z ACTIVE (x8)
READ: UPPER BYTE Ll L] H| H| H HIGH-Z ACTIVE (x8)
WRITE: WORD Ll L] L] x| L D1-16 ACTIVE (x16)
WRITE:LOWERBYTE | L | H| L | X | L D1-8 ACTIVE (x8)
WRITE:UPPERBYTE | L | L | H | X | L D9-16 ~ ACTIVE (x8)

MT4S6416

Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91
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MICRON MT4S6416

TECHNOLOGY, IN

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vcc Supply Relative to Vss ............. -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage TeMPETAtUTE ......c...ccecrmsmumerersereennnns -55°C to +125°C This is a stress rating only and functional operation of the
Power Dissipation AW device at these or any other conditions above those indi-
Short Circuit Output Current 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C < T, <70°C; Vee = 5V £10%) MAX
DESCRIPTION ' CONDITIONS SYMBOL | MIN -30 -35 | -45 |UNITS|NOTES
Input High (Logic 1) Voltage A0-A14, WE, OE ViH 2.2 |Vee+1 |Veest |Veerl| V

A15,CE, UB, LB ViH 2.0 |Vce+1 |Veest |Vee+t| V
Input Low (Logic 0) Voltage A0-A14, WE, OE ViL -05 | 08 08 |08 | v | 1,2
A15,CE, UB, LB ViL -0.5 0.8 0.8 1.3 vV | 1,2
.| AO-A14 -40 40 40 40 A
Input Leakage Current OV<ViN<Vee| A15, CE 1L 1,200 | 1,200 | 1.0 A
UB, B 600 600 | 1.0 A
Output Leakage Current Output(s) Disabled ILo -20 20 20 20 | pA
0V < Vout < Vee ;
Output High Voltage loH = -4.0mA VoH 2.4 Vv 1
Output Low Voltage loL = 8.0mA VoL 0.4 04 | 04 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP -30 -35 | -45 |UNITS|NOTES
Operating Current: | (x16) CE < Vi, Voc = MAX 170 | 250 | 250 | 290 | mA | 3,13
TTL Input Levels f=MAX =1/'RC Icc
(x8) Outputs Open 85 140 140 | 180 | mA 13
Standby Current: CE = ViH, Vcc = MAX
TTL Input Levels f=MAX =1/'RC IsB1 60 120 120 | 100 | mA 13
Outputs Open
Standby Current: CE > Vce -0.2, Voe = MAX
CMOS Input Levels ViL< Vss +0.2 IsB2 5 40 40 20 | mA | 13
ViH2Vcc-0.2,f=0
CAPACITANCE , —
~ DESCRIPTION CONDITIONS SYMBOL | -30 -35 | -45 |UNITS| NOTES
Input Capacitance: TA =25°C; f=1 MHz Ci 32 32 16 pF 4
AQ-A14, WE, OE Vee = 5V
Input Capacitance: A15, CE Ci 10 10 9 pF 4
Input Capacitance: UB, LB Ci3 5 5 | 45 | pF 4
Input/Output Capacitance: DQ : Cio 16 16 16 pF 4

MT4S6416 3 1 9 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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MICRON MT4S6416

TECHNOLOGY. INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5) (0°C < T, < 70°C; Vco = 5V +10%)

-30 -35 -45
DESCRIPTION
SYM MIN | MAX | MIN | MAX | MIN | MAX | UNITS | NOTES
READ Cycle
READ cycle time RC 30 35 45 ns
Address access time tAA 30 35 45 ns
Chip Enable access time tACE 30 35 45 ns
Output hold from address change OH 5 5 5 ns
Chip Enable LOW to output in Low-Z 1LZCE 5 5 5 ns 7
Chip Enable to output in High-Z tHZCE 20 20 25 ns 6,7
Chip Enable LOW to power-up time Py 0 0 0 ns
Chip Enable HIGH to power-down time PD 30 35 45 ns
Output Enable access time tAOE 20 20 25 ns
Output Enable LOW to output in Low-Z 1LZOE 0 0 0 ns
Output Enable HIGH to output in High-Z tHZOE 20 20 30 ns 6
WRITE Cycle
WRITE cycle time wc 30 35 45 ns
Chip Enable to end of write tcw 25 30 30 ns
Address valid to end of write AW 25 25 30 ns
Address setup time tAS 0 0 0 ns
Address hold from end of write 'AH 2 2 2 ns
WRITE pulse width twp 25 25 30 ns
Data setup time DS 15 15 18 ns
Data hold time ) DH 0 0 0 ns
Write Enable LOW to output in Low-Z YL ZWE 0 0 0 ns 7
Write Enable HIGH to output in High-Z tHZWE ' ”20 15 15 ns 6,7
REV 1181 3-20 e g a51: icon Tocology. e



MICRON

TECHNOLOGY. INC

MT4S6416

AC TEST CONDITIONS
Input pulse levels ..........cccoeerinnnncnnne. Vss to 3.0V
Input rise and fall times ........c..cccoecervceinneenennee 5ns
Input timing reference levels ..............ccccocuvueee. 1.5V
Output reference levels .........c.ccoeeeicvcneccnnens 1.5V
Output load ......ccceovevervreeerinens See Figures 1 and 2

NOTES

1. All voltages referenced to Vss (GND).

2. -3V for pulse width < 20ns.

3. Iccis dependent on output loading and cycle rates.

4. This parameter is sampled.

5. Test conditions as specified with the output loading

as shown in Fig. 1 unless otherwise noted.

*HZCE, *HZOE and *HZWE are specified with CL =

5pF as in Fig. 2. Transition is measured +500mV from

steady state voltage.

7. At any given temperature and voltage condition,
*HZCE and tHZWE are less than 'LZCE and 'LZWE
respectively.

o

+5V
480

+5V
480

30 pF 5pF

255 255

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. All chip enables are
held in their active state.

10. Address valid prior to or coincident with latest
occurring chip enable.

11. The output will be in the High-Z state if OF is HIGH.

12. The first falling edge of either CE or WE will initiate a
WRITE cycle, and the first rising edge of either CE or
WE will terminate a WRITE cycle.

13. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcce for Retention Data VDR 2 — \

CE = (Vec -0.2V) | Vec =2V|  lccor 0.5 1.5 mA
Data Retention Current VIN 2 (Vee -0.2V)

or<0.2V Vce =3V 15 2.0 mA
Chip Deselect to Data ICDR 0 — ns 4
Retention Time
Operation Recovery Time R RC ns 4
LOW Vcc DATA-RETENTION WAVEFORM
DATA RETENTION MODE
Voo \ 45V Vor 45\//(———
cDR R

L~

= i
DON'T CARE

UNDEFINED

MT4S6416
REV. 11/91
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MICRON | MT4S6416

READ CYCLE NO. 18°

tRC |
ADDR VALID >\<
. taA |
toH
DQ PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27.8.10

tRC

CE ] 7
tAOE
1L7z0E I tHzOE
_ \ " J/
OF N
tACE
tLzcE IHZCE
DQ —————————— HIGH-Z ; DATA VALID

tpy l tpD
|- B E——
lec J/ EL

DON'T CARE

K& unpEFINED

MT4S6416 3 2 2 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV:11/91 = ©1991, Micron Technology, Inc.



MICRON MT4S6416

WRITE CYCLE NO. 1
(Chip Enable Controlled) 1. 12

twe

ADDR

taw
tAS | tcw tAH

W ’/////////////////////ﬂ; L
D . DATA VALID )
WRITE CYCLE NO. 2

(Write Enable Controlled) 1. 12

twe
ADDR /-
taw
| fow tAH
| tas twp
W Xk 1
tps tDH
D DATA VALID
l tLzwe
Q HIGH-Z

DON'T CARE

UNDEFINED

MT4S6416 3 2 3 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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MICRON

TECHNOLOGY. INC

MT8S1632

SRAM
MODULE

16K x 32 SRAM

FEATURES

High speed: 15, 20, 25, 30, 35 and 45ns
High-performance, low-power, CMOS process
Single +5V £10% power supply

Easy memory expansion with CE and OE functions
Low profile (.50 inches maximum height)

All inputs and outputs are TTL compatible
Industry standard pinout

Upgradable with 64K x 32, 128K x 32 and 256K x 32
modules

OPTIONS MARKING
¢ Timing
15ns access -15
20ns access -20
25ns access -25
30ns access -30
35ns access -35
45ns access -45
¢ Packages
64-pin SIMM M
64-pin ZIP z
e 2V data retention L
GENERAL DESCRIPTION

The MT851632 is a high-speed SRAM memory module
containing 16,384 words organized in a x32-bit configura-
tion. The module consists of eight 16K x 4 fast static RAMs
mounted on a 64-pin, double-sided, FR4-printed circuit
board.

Data is written into to the SRAM memory when write
enable (WE) and chip enable (CE) inputs are both LOW.
Reading is accomplished when WE remains HIGH and CE
and output enable (OE) are LOW. CE can set the output in
High-Z for additional flexibility in system design, and
memory expansion is accomplished by use of the OE
function.

PDO and PD1 identify the module’s density, allowing
interchangeable use of alternate-density, industry
standard modules. Four chip enable inputs, (CE1, CE2, CE3

PIN ASSIGNMENT (Top View)

64-Pin SIMM
(I-11)

64-Pin 2IP
(J-1)

PIN#| SYMBOL | PIN# | SYMBOL | PIN# | SYMBOL | PIN# | SYMBOL
1 Vss 17 A2 33 CE4 49 A4

PDO 18 A9 34 CE3 50 A1

3 PD1 19 DQ13 35 NC 51 A5

4 DQ1 20 DQs 36 NC 52 A12

5 DQ9 21 DQ14 37 OE 53 Vee

6 D@2 22 DQ6 38 Vss 54 A13

7

8

DQ10 23 DQ15 39 DQ25 55 A6

DQ3 24 DQ7 40 DQ17 56 DQ21
9 DO11 25 DQ16 41 DQ26 57 DQ29
10 DQ4 26 DQ8 42 DQ18 58 DQ22
11 DQ12 27 Vss 43 DQ27 59 DQ30
12 Vee 28 WE 44 DQ19 60 DQ23
13 A0 29 NC 45 DQ28 61 DQ31
14 A7 30 NC 46 D020 62 D024
15 Al 31 CE2 47 A3 63 DQ32
16 A8 32 CET 48 A10 64 Vss

and CE4), are used to enable the module’s 4 bytes
independently.

The Micron SRAM family uses a high-speed, low-power
CMOS design in a four-transistor memory cell featuring
double-layer metal, double-layer polysilicon technology.
All module components may be powered from a single
+5VDC supply and all inputs and outputs are fully TTL
compatible. The “L” option offers reduced-voltage
operation for systems with low standby power
requirements.

MT8S1632
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY, INC

MT8S1632

DQ1-DQ32

CE1

FUNCTIONAL BLOCK DIAGRAM

A0-13

DQ13-16

WE  Ue

mi

CE

I

CE2
A0-13
DQ21-24
W u7
CE3
A0-13
WE WE
o8 U4 o us
CE CE
CE4 l 1
PRESENCE DETECT U1-U8 = MT5C6405DJ
PDO = Vss
PD1 = No Connect
TRUTH TABLE
MODE OF CE WE Da POWER
STANDBY X H X HIGH-Z | STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE
x‘Eres: ?/3921 3'26 Micron Technology, Inc., reserves the right to change products g: ;S?micc:mn? evzmal‘;g r:tm



MICRON MT8S1632

TECHNOLOGY. INC

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vcc Supply Relative to Vss............... -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage TEMPETALUTE .........vrvvevmmsrcrrvenennes -55°C to +125°C This is a stress rating only and functional operation of the
POWeT DISSIPAtION vevvveeeverrrrmnsnmmssenessecrresssmmesesssnsssesesees 8W device at these or any other conditions above those indi-
Short Circuit Output Current 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C < TA <70°C; Vee = 5V £10%)

DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS | NOTES
Input High (Logic 1) Voltage ViH 2.2 Vee+l \" 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \' 1,2
Input Leakage Current OV <VIN<Vee 1L -40 40 UA
Output Leakage Current Output(s) Disabled ILo -5 5 uA
0V < Vout < Vce
Output High Voltage loH = -4.0mA Vo 24 Vv 1
Output Low Voltage loL = 8.0mA VoL 0.4 Vv 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP |-15 |-20 |-25 | -30 | -35 | -45 | UNITS |NOTES
Operating Current: CE < Vi; Vee = MAX
TTL Input Levels f=MAX =1/1RC lcc 520 |960 |880 (800 [800{720 |720 | mA |3, 13
Outputs Open :
Standby Current: CE 2 VIH; Vco = MAX
TTL Input Levels f=MAX = 1/'RC IsB1 160 {320 {280 {240 {240{200 {200 | mA | 13
Outputs Open
Power Supply CE = Vcc -0.2V; Vec = MAX
Current: Standby ViL £ Vss +0.2V IsB2 32 (24 |24 |24 |24 (24 |24 | mA | 13
VIH > Vce -0.2V;f=0

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Input Capacitance: A0-A13, WE, CE, OE T, =25°C;f=1MHz Ci 70 pF 4
Input/Output Capacitance: DQ1-DQ32 ’ Vce = 5V Cilo 15 pF 4
:;gss:?/?‘ 3_27 Micron Technology, Inc., reserves the right to change products @?: ;gf?;:f:r‘ozn'? evélrﬂz;gg nyot;:
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MICRON

TECHNOLOGY. INC.

MT8S1632

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5) (0°C < T, < 70°C; Voo = 5V +10%)

-15 -20 -25 -30 -35 -45
DESCRIPTION
SYM | MIN | MAX | MIN | MAX| MIN | MAX | MIN | MAX | MIN [ MAX | MIN | MAX [UNITS|NOTES
READ Cycle
READ cycle time RC | 15 20 25 30 35 45 ns
Address access time AA 15 20 25 30 35 45 | ns
Chip Enable access time 'ACE 12 15 20 25 30 40 | ns
Output hold from address change 'OH 3 3 3 3 3 3 ns
Chip disable to output in Low-Z WZCE | 3 5 5 5 5 5 ns 7
Chip Enable to output in High-Z tHZCE 7 8 8 8 8 8 ns | 67
Chip disable to power-up time Py 0 0 0 0 0 0 ns
Chip Enable to power-down time 'PD 15 20 25 30 35 45 | ns
Output Enable access time tAQOE 6 7 8 15 15 15 | ns
Output disable to output in Low-Z YZOE | 0 0 0 0 0 0 ns
Output Enable to output in High-Z tHZOE 6 7 8 8 8 8 ns 6
WRITE Cycle
WRITE cycle time 'we | 15 20 25 30 35 45 ns
Chip Enable to end of write tcw 12 15 20 25 25 30 ns
Address valid to end of write AW | 12 15 20 25 25 30 ns
Address setup time tAS 0 0 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 0 0 ns
WRITE pulse width WPt | 12 15 18 20 20 30 ns
WRITE pulse width wp2 | 14 18 20 25 25 30 ns
Data setup time DS 8 10 10 12 12 12 ns
Data hold time DH 0 0 0 0 0 0 ns
Write disable to ;autput inIow-Z WLZWE | 2 2 2 2 2 2 ns 7
Write Enable to output in High-Z tHZWE 6 8 8 8 8 8 ns | 67
T sz 3-28 Mo Ty, o, e o chrge oo owfors it ol



MICRON

TECHNOLOGY. INC,

MT8S1632

AC TEST CONDITIONS
Input pulse levels ............ ...Vss to 3.0V
Input rise and fall times .........ccccoovveviinininccnen. 5ns
Input timing reference levels ..........cccccneennee. 1.5V
Output reference levels .............cceeeeeieiiennnnen. 1.5V
Output load .........cccecveriiecniinnne See Figures 1 and 2

NOTES

. All voltages referenced to Vss (GND).

-3V for pulse width < 20ns.

Icc is dependent on output loading and cycle rates.
This parameter is sampled.

Test conditions as specified with the output loading
as shown in Fig. 1 unless otherwise noted.

6. 'HZCE, 'tHZOE and ‘HZWE are specified with CL =
5pF as in Fig. 2. Transition is measured +500mV from
steady state voltage.

7. Atany given temperature and voltage condition,

" 'HZCE is less than {LZCE, and tHZWE is less than
'LZWE.

Gk W

+5V
480

+5V
480

30 pF 5pF

255 255

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. All chip enables are

held in their active state.

10. Address valid prior to or coincident with latest
occurring chip enable.

11. The output will be in the High-Z if OE is HIGH.

12. The first falling edge of either CE or WE will initiate a
WRITE cycle, and the first rising edge of either CE or
WE will terminate a WRITE cycle.

13. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VDR 2 — \
CE>(Vec-0.2V) | Vecc =2V|  Iccor 760 2,000 WA
Data Retention Current VIN 2 (Vee -0.2V)
or<0.2v Vce =3V 1,000 3,200 HA
Chip Deselect to Data CDR 0 — ns 4
Retention Time
Operation Recovery Time R ‘RC ns 4
LOW Vcc DATA-RETENTION WAVEFORM
DATA RETENTION MODE
. Y
Vee —\ 4.5V Vin 4 5\/]
’ tcpR R
= CTF 7,
/] DON'T CARE
R UNDEFINED
HM;’SS‘!‘S/I;Z‘ 3_29 Micron Technology, Inc., reserves the right to change products @()); gsg‘e‘cﬂlcca'm ;mg:g gn;)t:ﬁi
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MICRON MT8S1632

TECHNOLOGY. INC

DQ

Icc

READ CYCLE NO. 189

trc |
ADDR VALID >1/L
Yy ,
toH
DQ PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27810
trc
N\ /l
tAOE
tLzoE [ HZOE
\ }
N\
tACE
il t
tLZCE HZCE
HIGH-Z DATA VALID
tpy J/ | tpD
B E————— B Snm———

@ DON'T CARE

R UNDEFINED

MT8S1632
REV. 11/91
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MICRON MT8S1632

TECHNOLOGY. INC

WRITE CYCLE NO. 1
(Write Enable Controlled)

twe
ADDR (
taw
| tow taH
= T\ BT,
[ tas twp1
wE K 7
bs DH
D DATA VALID
Q HIGH-Z

NOTE: Output enable (OE) is inactive (HIGH).

WRITE CYCLE NO. 2
(Chip Enable Controlled)

twe
ADDR
taw
'As | tcw 'AH
CE J\ 4
twp1
Ds DH
D DATA VALID
Q HIGH-Z
///| DON'T CARE
R UNDEFINED
vT851632 Micron Technology, Inc., reserves the right to change products or specifications without notice.
3EV. 11/91 3'31 ©1991, Micron Technology, Inc.
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MICROMN MT8S1632

WRITE CYCLE NO. 3
(Write Enable Controlled) 11. 12

twe
ADDR X
taw
| tow tAH
[ tas twpp
e W) i
tps tDH
D DATA VALID
tHzWE l tLzwe
| ————|
Q HIGH-Z
IV
////] DON'T CARE
K& unDEFINED
MT8S1632 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 3'32 ©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY. INC.

MT8S6432

SRAM
MODULE

64K x 32 SRAM

FEATURES

Industry compatible pinout

High speed: 20, 25, 30, 35 and 45ns
High-performance, low-power CMOS process
Single +5V £10% power supply

Easy memory expansion with CE function
Low profile (.50 inches maximum height)

All inputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
20ns access -20
25ns access -25
30ns access -30
35ns access -35
45ns access -45
¢ Packages
64-pin SIMM M
64-pin ZIP Z
e 2V data retention L
GENERAL DESCRIPTION

The MT856432 is a high-speed SRAM memory module
containing 65,536 words organized in a x32-bit configura-
tion. The module consists of eight 64K x 4 fast SRAMs
mounted on a 64-pin, double-sided, FR4 printed circuit
board.

Data is written into to the SRAM memory when write
enable (WE) and chip enable (CE) inputs are both LOW.
Reading is accomplished when WE remains HIGH and CE
and output enable (OE) are LOW. CE and / or OE can set the
output in a High-Z state for additional flexibility in system
design and memory expansion.

PDO and PD1 identify the module’s density, allowing
interchangeable use of alternate density, industry standard
modules. Four chip enable inputs, (CE1, CE2, CE3
and CE4) are used to enable the module’s 4 bytes
independently.

PIN ASSIGNMENT (Top View)

64-Pin SIMM
(-11) -

64-Pin ZIP
(J-1)

PIN #| SYMBOL | PIN# | SYMBOL | PIN# | SYMBOL | PIN# | SYMBOL
1 Vss 17 A2 33 CE4. 49 A4

PDO 18 A9 34 CE3. 50 A1

3 PD1 19 DQ13 35 NC 51 A5

4 DQ1 20 DQ5 36 NC 52 A12

5 DQ9 21 DQ14 37

6

7

8

14 A7 30 A14 46 DQ20 62 DQ24
15 Al 31 CE2 47 A3 63 DQ32
16 A8 32 CET 48 A10 64 Vss

TheMicron SRAM family usesa high-speed, low- power
CMOS design in a four-transistor memory cell featuring
double-layer metal, double-layer polysilicon technology.
All module components may be powered from a single
+5VDC supply and all inputs and outputs are fully TTL
compatible. The “L” option offers reduced-voltage opera-
tion for systems with low standby power requirements.

MT8S6432
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON MT8S6432

FUNCTIONAL BLOCK DIAGRAM

DQ1-DQ32
AO-15
WE
| -
= =
r
m CE2
A0-15
DQ21-24
u7
CE3
WE WE
oF U4 ot us
CE CE
CE4 1 |
PRESENCE DETECT U1-U8 = MT5C2565DJ
PDO = No Connect
PD1 =Vss
TRUTH TABLE
MODE qE_ ,ﬁ WE Da POWER
STANDBY X H X HIGH-Z STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE

MT8S6432 3 3 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 -

©1991, Micron Technology, Inc.



MICRON MT8S6432

TECHNOLOGY. INC.

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vcc Supply Relative to Vss .............. -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature ..........cocccvuvericueninens -55°C to +125°C This is a stress rating only and functional operation of the
Power Dissipation sSW device at these or any other conditions above those indi-
Short Circuit Output Current 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C< TA <70°C; Vee = 5V +10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS | NOTES
Input High (Logic 1) Voltage ViH 22 Vee+1 \ 1
Input Low (Logic 0) Voltage : Vi -0.5 0.8 \" 1,2
Input Leakage Current 0V <Vin<Vee L -40 40 LA
Output Leakage Current Output(s) Disabled ILo -5 5 HA
0V < Vout £ Vece :
Output High Voltage loH = -4.0mA VoH 2.4 -V 1
Output Low Voltage loL = 8.0mA VoL 0.4 \" 1
MAX
DESCRIPTION CONDITIONS SYMBOL TYP -20 | -25 | -30 | -35 | -45 | UNITS | NOTES
Operating Current: CE < Vi; Vee = MAX
TTL Input Levels f=MAX =1/1RC lcc 600 960 | 880 | 760|720 (720 | mA (3,13
Outputs Open :
Standby Current: CE = Vi; Vce = MAX
TTL Input Levels f=MAX = 1/'RC IsB1 88 2401200|200|200{200| mA | 13
Outputs Open
Power Supply CE = Vce -0.2V; Vee = MAX
Current: Standby ViL<Vss +0.2V . IsB2 3.2 40 {40 | 40 | 56 | 56 | mA | 13
ViH2>Vec -0.2V;f=0

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS | NOTES
Input Capacitance: A0-A13, WE, CE, OF T, =25°C; f=1MHz Ci 72 pF 4
Input/Output Capacitance: DQ1-DQ32 Vce =5V Cilo 15 pF 4
:E\B’S‘s?;’i; . 3_3 5 Micron Technology, inc., reserves the right to change products (g: gg:scmia:;n.‘s’ evc/l:n'g::tg r;l:cr:
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MICRON

TECHNOLOGY, INC.

MT8S6432

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5) (0°C < T, <70°C; Voo = 5V +10%)

-20 25 -30 -35 -45
DESCRIPTION
SYM | MIN | MAX| MIN | MAX| MIN | MAX| MIN [ MAX | MIN | MAX | UNITS | NOTES
READ Cycle
READ cycle time ‘RC 20 25 30 35 45 ns
Address access time tAA 20 25 30 35 45 ns
Chip Enable access time 'ACE 20 25 30 35 45 ns
Output hold from address change tOH 3 5 5 5 5 ns
Chip Enable LOW to output in Low-Z 'LZCE | 6 6 6 6 6 ns 7
Chip Enable to output in High-Z tHZCE 9 9 12 15 18 ns 6,7
Chip Enable LOW to power-up time Py 0 0 0 0 0 ns
Chip Enable HIGH to power-down time tPD 20 25 30 35 45 ns
Output Enable access time tAOE 8 8 10 12 15 ns
Output Enable LOW to output in Low-Z 1L.ZOE 0 0 0 0 0 ns
Output Enable HIGH to output in High-Z tHZOE 7 7 10 12 15 ns 6
WRITE Cycle
WRITE cycle time '‘we | 20 20 25 30 35 ns
Chip Enable to end of write cw 15 15 18 20 25 ns
Address valid to end of write AW 15 15 18 20 25 ns
Address setup time tAS 0 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 0 ns
WRITE pulse width wp 15 15 18 20 25 ns
Data setup time DS 10 10 12 15 20 ns
Data hold time DH 0 0 0 0 0 ns
Write Enable LOW to output in Low-Z LZWE | 5 5 5 5 5 ns 7
Write Enable HIGH to output in High-Z HZWE | © 10 0 10 0 12 0 15 ] 18 ns 6,7

MT8S6432
REV. 11/91
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MICRON MT8S6432

TECHNOLOGY. INC

AC TEST CONDITIONS v v
Input pulse levels ..........cccoceeeiiieecinnnee. Vss to 3.0V Q 480 a 480
Input rise and fall times ...........cccecvververeerererenenne. 5ns 255 30 pF 255 5pF
Input timing reference levels ..........cccoceeveeennene 1.5V
Output reference levels ... 1.5V
Output 10ad ....oevrererreriereernnae See Figures 1 and 2 Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
EQUIVALENT EQUIVALENT
NOTES
1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle.
2. -3V for pulse width < 20ns. 9. Device is continuously selected. All chip enables are
3. Icc is dependent on output loading and cycle rates. held in their active state.
4. This parameter is sampled. 10. Address valid prior to or coincident with latest
5. Test conditions as specified with the output loading occurring chip enable. .
as shown in Fig. 1 unless otherwise noted. 11. The output will be in the High-Z state if OE is HIGH.
6. tHZCE, 'HZOE and 'HZWE are specified with CL = 12. The first falling edge of either CE or WE will initiate a
5pF as in Fig. 2. Transition is measured +500mV from WRITE cycle, and the first rising edge of either CE or
steady state voltage. WE will terminate a WRITE cycle.
7. Atany given temperature and voltage condition, 13. Typical values are measured at 5V, 25°C and 20ns
tHZCE is less than 'LZCE and *HZWE is less than cycle time.
'LZWE.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only) .
DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES

Vcce for Retention Data VbR 2 — \"
CE > (Vec-0.2V) | Vec =2V |  Iccor 760 | 2,400 HA
Data Retention Current ViN 2 (Vcc -0.2V)
or<0.2V Vece =3V 1,400 3,200 HA
Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R RC ns 4

LOW Vcc DATA-RETENTION WAVEFORM

DATA RETENTION MODE

Vee i VoR i Y,
tcoR 'R

S/ N R . /
DON'T CARE

@ UNDEFINED

MT8S6432 3 37 Micron Technology, inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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MICRON

MT8S6432

DQ

lcc

READ CYCLE NO. 189

tRC |
ADDR \ VALID >l<
tAA |
tOH
DQ PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27810
~tRe -
\ /
tAOE
tLzoe | tHZzOE
% /l/
tACE
tLzce tHzcE
HIGH-Z ————@K DATA VALID r—

Py }I{
i |

DON'T CARE

K&Y UNDEFINED

MT8S6432
REV. 11/91

3 3 8 Micron Technology, inc., reserves the right to change products or specifications without notice.
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MT8S6432

WRITE CYCLE NO. 1
(Chip Enable Controlled) .12
. twe
ADDR ( B Q
tAw
as | tow taH
CE \L 7{
twp
% 7T, VT
'ps IpH
b DATA VALID
Q HIGH-Z
WRITE CYCLE NO. 2
(Write Enable Controlled) 1. 12
twe
ADDR
tAw
tow taH
= T, T,
! 'AS twp
" T '
'ps tpH
P : DATA VALID
tHzwE I HLZWE
a HIGH-Z
DON'T CARE
UNDEFINED
:2\8/.8?:/9321 3'39 Micron Technology, Inc., reserves the right to change products (g: ;gpff.hﬁ?;g?‘n?evgzzzg,:‘?;z:
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MICRON

TECHNOLOGY, INC

MT4S12832

SRAM
MODULE

128K x 32 SRAM

FEATURES

Industry compatible pinout

High speed: 20, 25, 35 and 45ns

High-density 512KB design
High-performance, low-power, CMOS process
Single +5V £10% power supply

Easy memory expansion with CE function

All inputs and outputs are TTL compatible
Low profile (.600 inches maximum height)

OPTIONS MARKING
e Timing
20ns access -20
25ns access -25
35ns access -35
45ns access : -45
¢ Packages
64-pin SIMM M
64-pin ZIP V4
* Optional, 2V data retention L
GENERAL DESCRIPTION

The MT4512832 is a high-speed SRAM memory module
containing 131,072 words organized in a x32-bit configura-
tion. The module consists of four 128K x 8 fast static RAMs
mounted ona 64-pin, single-sided, FR4-printed circuit board.

Data is written into the SRAM memory when write
enable (WE) and chip enable (CE) inputs are both LOW.
Reading is accomplished when WE remains HIGH and CE
and output enable (OE) are LOW. CE and/or OE can set the
output in a High-Z state for additional flexibility in system
design and memory expansion.

PDO and PD1 identify the module’s density allowing
interchangeable use of alternate density, industry-
standard modules. Four chip enable inputs, (CE1, CE2, CE3

PIN ASSIGNMENT (Top View)

64-Pin SIMM
(I-11)

64-Pin ZIP
(J-2)

PIN #| SYMBOL | PIN# | SYMBOL | PIN#

2 PDO 18 A9 34 CE3. 50 A1
3 PD1 19 DQ13 35 NG 51 A5
4 DQ1 20 DQ5 36 A16 52 A12
5 DQ9 21 DQ14 37 [ 53 Vee
6
7
8

DQ2 22 DQ6 38 Vss 54 A13
DQ10 23 DQ15 39 DQ25 55 A6
DQ3 24 Da7 40 DQ17 56 DQ21
9 D11 25 DQ16 4 DQ26 57 DQ29
10 DQ4 26 DQ8 42 Da18 58 DQ22
1 DQ12 27 Vss 43 DQ27 59 DQ30

and CE4) are used to enable the module’s 4 bytes
independently.

The Micron SRAM family usesa high-speed, low- power
CMOS design in a four-transistor memory cell featuring
double-layer metal, double-layer polysilicon technology.
All module components may be powered from a single
+5VDC supply and all inputs and outputs are fully TTL
compatible. The “L” option offers reduced-voltage opera-
tion for systems with low standby power requirements.

MT4512832
REV. 11/01

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON

TECHNOLOGY. INC

MT4S12832

FUNCTIONAL BLOCK DIAGRAM

CE1

CE3

U1-U4 = MT5C1008DJ

PRESENCE DETECT
CE PDO = No Connect
CE4 | PD1 = No Connect
TRUTH TABLE
MODE OF CE WE DQ POWER
STANDBY X H X HIGH-Z | STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE
x;csﬁ/a;z 3 _ 42 Micron Technology, Inc., reserves the right to change products (g: ssg:f:mart:? ‘without mTI:t:g:



MICRON

MT4S12832

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss .............. -1V to +7V
Storage Temperature ..........cocoovveveeiverivennen. -55°C to +125°C
Power Dissipation ...... 4w

Short Circuit Output Current ..........ccoovevereeenienireinns 50mA

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C < T, < 70°C; Vee = 5V +10%)

DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS | NOTES
Input High (Logic 1) Voltage ViH 2.2 Vee+1 v 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 v 1,2
Input Leakage Current OV <VIN< Vee ILi -20 20 pA
Output Leakage Current Output(s) Disabled
0V < Vourt < Vee ILo -20 20 A
Output High Voltage loH = -4.0mA Vo 24 \% 1
Output Low Voltage loL = 8.0mA VoL 04 \ 1
MAX

DESCRIPTION CONDITIONS SYMBOL | TYP | -20 | -25 | -35 | -45 UNITS NOTES

Operating Current: CE < Vui; Vec = MAX

TTL Input Levels f=MAX =1/'RC 380 | 560 | 500 |460 | 440 mA 3,13

Outputs Open
Standby Current: CE = ViH; Voo = MAX
TTL Input Levels f=MAX = 1/'RC 68 | 140 | 120 | 100 | 100 mA 13
Outputs Open .
Standby Current: CE 2 Vce -0.2V; Vee = MAX
CMOS Input Levels ViL < Vss +0.2V 16 | 20 | 20 {20 | 20 mA 13
ViH 2 Vce -0.2V;f=0
CE = Vcc -0.2V; Vo = MAX
“L” version only ViL £ Vss +0.2V 1.2 6 6 6 6 mA
ViH = Vce -0.2V;f=0
CAPACITANCE

DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Input Capacitance: A0-A13, WE, OE T, =25°C;f=1MHz Ci 35 pF 4
Input/Output Capacitance: DQ1-DQ32 Vece = 5V Cilo 10 pF 4

MT4812832
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON

TECHNOLOGY. INC.

MT4S12832

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5) (0°C < TA <70°C; Vce = 5V £10%)

-20 -25 -35 -45
DESCRIPTION
SYM | MIN | MAX | MIN | MAX | MIN| MAX| MIN | MAX | UNITS | NOTES
READ Cycle
READ cycle time ‘RC | 20 25 35 45 ns
Address access time tAA 20 25 35 45 ns
Chip Enable access timé 'ACE 20 25 35 45 ns
Output hold from address change tOH 5 5 5 5 ns
Chip disable to output in Low-Z Y ZCE 5 5 5 5 ns 7
Chip Enable to output in High-Z tHZCE 8 10 15 18 ns 6,7
Chip disable to power-up time tPU 0 0 0 0 ns
Chip Enable to power-down time PD 20 25 35 45 ns
Output Enable access time tAOE 6 8 12 15 ns
Output disable to output in Low-Z LZOE | 0 0 0 0 ns
Output Enable to output in High-Z tHZOE 6 10 12 15 ns 6
WRITE Cycle
WRITE cycle time twe 20 25 35 45 ns
Chip Enable to end of write cw 12 15 20 25 ns
Address valid to end of write AW 12 15 20 25 ns
Address setup time tAS 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 ns
WRITE pulse width wp1 12 15 20 25 ns
WRITE pulse width twp2 | 15 15 20 25 ns
Data setup time DS 8 10 15 20 ns
Data hold time DH 0 | 0 0 0 ns
Write disable to output in Low-Z WZWE| 5 0 0 0 ns 7
Write Enable to output in High-Z HZWE 8 10 15 18 ns 6,7
e 3-44 o Ty . oo 0 P st s st ol




MT4S12832

AC TEST CONDITIONS
Input pulse levels ........cccccvevereniciennnnens

Input rise and fall times .........cccoeeeviveninienenes
Input timing reference levels

Output reference levels .........ccoovevrnciriceeennnne. 1.5V
Output load ..o See Figures 1 and 2
NOTES
. All voltages referenced to Vss (GND).
-3V for pulse width < 20ns.

Icc is dependent on output loading and cycle rates.
This parameter is sampled.

Test conditions as specified with the output loading
as shown in Fig. 1, unless otherwise noted.

tHZCE, *HZOE and *HZWE are specified with CL =
5pF as in Fig. 2. Transition is measured £500mV from
steady state voltage.

7. At any given temperature and voltage condition,
tHZCE is less than 'LZCE and tHZWE is less than
'LZWE.

Gl N

I

+5V
480 480

255 30 pF

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. All chip enables are
held in their active state.

10. Address valid prior to or coincident with latest
occurring chip enable.

11. The output will be in the High-Z state if OF is HIGH.

12. The first falling edge of either CE or WE will initiate a
WRITE cycle, and the first rising edge of either CE or
WE will terminate a WRITE cycle.

13. Typical values are measured at 5V, 25°C and 25ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

31NAON NVHS .

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VDR 2 — Vv )

CE > (Vec -0.2V) | Vec =2V | Iccor 140 800 uA
Data Retention Current VIN = (Vce -0.2V) | Vee = 3V 280 1,600 UA

or<0.2V Vee =5V 1,000 5,200 HA

Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time "R RC ns 4

LOW Vcc DATA-RETENTION WAVEFORM

DATA RETENTION MODE

T\ 4sv
N

Vee

4.5V,

Vor

CDR

R

CE Vn— \
Vi =

= 7N
DON'T CARE

R unpEFINED

MT4512832
REV. 11/91
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MICRON MT4S12832

READ CYCLE NO. 18°
trc |
ADDR VALID >k
tAA |
toH
DQ PREVIOUS DATA VALID DATA VALID

READ CYCLE NO.2 7.8.10

CE T r
tAOE
Lz0E | tHZOE
\ }
OE \
tACE
t zcE tHzcE
DQ HIGH-Z ————-—@K ‘DATA VALID

tpy | tpD
|| B EEE—
lec J/ EL

DON'T CARE

R UNDEFINED

MT4512832 3 46 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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TECHNOLOGY. IN

WRITE CYCLE NO. 1
(Write Enable Controlled)

twe
ADDR <
tAw
I tcw tAH
CE Wm& /.
) [ tAs twp1
WE RS 7
bs tDH
D DATA VALID )
Q HIGH-Z
NOTE: Output enable (OE) is inactive (HIGH).
WRITE CYCLE NO. 2

(Chip Enable Controlled)

twe
ADDR )
N
tAw
tAs ! tow tAH
CE 4\ 7
twp1
WE WWW& i /
tps tDH
D DATA VALID
Q HIGH-Z

///| DON'T CARE

R UNDEFINED

MT4S512832 3 47 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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WRITE CYCLE NO. 3
(Write Enable Controlled) .12

twe
ADDR
tAw
I tow tAH
| tas twp2
WE Y Vi
ps DH
D DATA VALID
tHzZwE | tLzwe
Q HIGH-Z
7
///| DON'T CARE
% UNDEFINED
XXX2
MT4512832 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 3"48 ©1991, Micron Technology, Inc.
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MT8S25632

SRAM
MODULE

256K x 32 SRAM

FEATURES

¢ Industry compatible pinout

* High speed: 20, 25, 35 and 45ns

¢ High-density 1MB design

¢ High-performance, low-power, CMOS process
¢ Single +5V £10% power supply

* Easy memory expansion with CE function

¢ All inputs and outputs are TTL compatible

* Low profile (.600 inches maximum height)

OPTIONS MARKING
* Timing
20ns access -20
25ns access -25
35ns access -35
45ns access -45
* Packages
64-pin SIMM M
64-pin ZIP Z
¢ Optional, 2V data retention L
GENERAL DESCRIPTION

The MT8525632 is a high-speed SRAM memory module
containing 262,144 words organized in a x32-bit configura-
tion. The module consists of eight 256K x 4 fast static RAMs
mounted on a 64-pin, double-sided, FR4-printed circuit
board.

Data is written into the SRAM memory when write
enable (WE) and chip enable (CE) inputs are both LOW.
Reading is accomplished when WE remains HIGH and CE
and output enable (OE) are LOW. CE and/ or OE can set the
output in High-Z for additional flexibility in system design
and memory expansion.

PDO and PD1 identify the module’s density allowing
interchangeable use of alternate density, industry

PIN ASSIGNMENT (Top View)

64-Pin SIMM
(-11)

64-Pin ZIP
(1)

PIN#| SYMBOL | PIN# | SYMBOL | PiN# | SYMBOL | PIN# | SYMBOL
1 Vss 17 A2 33 CE4 49 A
2 PDO 18 A9 34 CE3. 50 A1
3 PD1 19 DQ13 35 A17 51 A5
4 D1 20 DQ5 36 A16 52 A12
5 Dag 21 DQ14 37 [ 53 Vee
6
7
8

DQ2 22 DQ6 38 Vss 54 A13

DQ10 23 DQ15 39 DQ25 55 A6

DA3 24 Da7 40 Da17 56 D@21
9 DOt 25 DQ16 41 DQ26 57 DQ29
10 DQ4 26 D@8 42 DQ18 58 DQ22
1 DQ12 27 Vss 43 DQ27 59 DQ30
12 Vee 28 WE 44 Da19 60 D@23
13 A0 29 A15 45 D028 61 DQ31
14 A7 30 A4 46 DQ20 62 DQ24
15 Al 31 CEZ. 47 A3 63 DQ32
16 A8 32 CET 48 A10 64 Vss

“IINAON NVHS

standard modules. Four chip enable inputs, (CE1, CE2, CE3
and CE4) are used to enable the module’s 4 bytes indepen-
dently.

The Micron SRAM family uses a high-speed, low-power
CMOS design in a four-transistor memory cell featuring
double-layer metal, double-layer polysilicon technology.
All module components may be powered from a single
+5VDC supply and all inputs and outputs are fully TTL
compatible. The “L” option offers reduced-voltage opera-
tion for systems with low standby power requirements.

MT8525632
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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TECHNOLOGY. INC.

FUNCTIONAL BLOCK DIAGRAM

DQ1-DQ32 : . s -
A0-17 i S :
W‘E‘ 2
ot i
A0-17 AO-17 .
DQ1-4 DQ5-8 .
WE WE :
= V| | % s
= i = .
CEl 1 ] .
- A0-17 A0-17
' DQ9-12 DQ13-16
WE U2 WE ue
OE . E .
CE 5 CE |
CE2 . o .
A0-17 A0-17
DQi7-20 [l DQ21-24 Ef
WE s o WE
= U | = U7
CE CE
o= | ]
A0-17 i A0-17 .
DQ25-28 Fi _ ba2e-32
WE U4 WE U8
OE E
CE CE
= 1 1
PRESENCE DETECT  U1-U8 = MT5C1005DJ
PDO = Vss
PD1 =Vss
TRUTH TABLE
MODE OF CE WE Da POWER
STANDBY X H X HIGH-Z STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE
:‘Ages‘zfgﬁf 3_ 50 Micron Technology, Inc., reserves the right to change products g: gsg:ef:miccargc:‘nﬁ e:;::gl‘j;g r;o(:::::
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ABSOLUTE MAXIMUM RATINGS*
Voltage on Vcc Supply Relative to Vss
Storage Temperature
Power Dissipation
Short Circuit Output Current

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C <T, <70°C; Voe = 5V +10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vee+1 \" 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \ 1,2
Input Leakage Current 0V <ViIN< Vee ILi -5 5 pA
Input/Output Leakage Current | Output(s) Disabled | DQ1-DQ32 ILo -5 5 uA
0V < Vout < Vce
Output High Voltage loH = -4.0mA VoH 24 \ 1
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1
MAX

DESCRIPTION CONDITIONS SYMBOL | TYP | -20 | -25 | -35 | -45 UNITS NOTES

Operating Current: CE < Vi; Vec = MAX

TTL Input Levels f=MAX =1/'RC lcc 760 |1,120|1,000 | 920 | 880 mA 3,13

Outputs Open
Standby Current: CE 2> ViH; Vce = MAX
TTL Input Levels f= MAX = 1/'RC IsB1 560 | 280 | 240 | 200 | 200 mA 13
Outputs Open
Standby Current: CE = Vce -0.2V; Vee = MAX
TTL Input Levels ViL < Vss +0.2V IsB2 32 | 40 | 40 |40 | 40 mA 13
ViH2>Vce -0.2V;f=0
CE = Vce -0.2V; Vee = MAX
“L” version only ViL < Vss +0.2V IsB2 24 | 12 12 12 12 mA
VIH2Vcc -0.2V;f=0
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Input Capacitance; A0-A17, WE, OE T,=25°C;f=1MHz Cn 70 pF 4
Input Capacitance; CE1-CE4 Vce = 5V Ci2 18 pF 4
Input/Output Capacitance: DQ1-DQ32 Cilo 10 pF 4
!;551215169312 3_ 5 1 Micron Technology, Inc., reserves the rightto change products @?; :gffa:;;ﬁn:ev;:"m;ﬁgrym:
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TECHNOLOGY. INC

MT8S25632

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5) (0°C < TA <70°C; Vec = 5V £10%)

-20 -25 -35 -45
DESCRIPTION
SYM [MIN |MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS NOTES
READ Cycle
READ cycle time ‘RC 20 25 35 45 ns
Address access time tAA 20 25 35 45 ns
Chip Enable access time 'ACE 20 25 35 45 ns
Output hold from address change tOH 5 5 5 5 ns
Chip disable to output in Low-Z Y. ZCE 5 5 5 5 ns 7
Chip Enable to output in High-Z tHZCE 8 10 15 18 ns 6,7
Chip disable to power-up time Py 0 0 0 0 ns
Chip Enable to power-down time PD 20 25 35 45 ns
Output Enable access time 'AOE 6 8 12 15 ns
Output disable to output in Low-Z Y ZOE 0 0 0 0 ns
Output Enable to output in High-Z tHZOE 6 10 12 15 ns 6
WRITE Cycle
WRITE cycle time twe 20 25 35 45 ns
Chip Enable to end of write fcw 12 15 20 25 ns
Address valid to end of write tAw 12 15 20 25 ns
Address setup time AS 0 0 0 0 ns
Address hold from end of write AH | 0 0 ] 0 ns
WRITE pulse width WPt | 12 15 20 25 ns
WRITE pulse width wp2 15 15 20 25 ns
Data setup time DS 8 10 15 20 ns
Data hold time DH 0 0 0 0 ns
Write disable to output in Low-Z L ZWE 5 5 5 5 ns 7
Write Enable to output in High-Z tHZWE 8 10 15 18 ns 6,7

MT8S25632
REV. 11/91
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AC TEST CONDITIONS v sV
Input pulse levels ..........cocoeeeerivenennennne Vss to 3.0V aQ 480 Q 480
Input rise and fall times .........cccooviieicienennne 5ns 255 80pF 255 SpF
Input timing reference levels ..........cccccovenennes 1.5V
Output reference levels..............cccccevceerieccernnnnn. 1.5V
Output 10ad ......cvvvrrrrrenirnane. See Figures 1 and 2 Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
EQUIVALENT EQUIVALENT -
NOTES
1. All voltages referenced to Vss (GND). ~ 8. WE is HIGH for READ cycle.
2. -3V for pulse width < 20ns. 9. Device is continuously selected. All chip enables are
3. Icc is dependent on output loading and cycle rates. held in their active state.
4. This parameter is sampled. 10. Address valid prior to or coincident with latest
5. Test conditions as specified with the output loading occurring chip enable. L
as shown in Fig. 1 unless otherwise noted. 11. The output will be in the High-Z state if OE is HIGH.
6. 'HZCE and 'HZWE are specified with CL = 5pF as in 12. The first falling edge of either CE or WE will initiate a
Fig. 2. Transition is measured +500mV from steady WRITE cycle, and the first rising edge of either CE or
state voltage. WE will terminate a WRITE cycle.
7. At any given temperature and voltage condition, 13. Typical values are measured at 5V, 25°C and 25ns
*HZCE is less than 'LZCE and 'tHZWE is less than cycle time.
{LZWE.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VDR 2 — \Y

CE > (Vec-0.2V) [ Vec =2V]|  lccor 280 | 1600 | pA
Data Retention Current ViN 2 (Veec -0.2V) | Vec =3V 560 3,200 pA

or<0.2V Vce =5V 2,000 | 10,400 LA

Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R ‘RC ns 4

LOW Vcc DATA-RETENTION WAVEFORM
DATA RETENTION MODE

Vee \ 4.5V 4.5\%

Vor
tcDR 'R

= v L
DON'T CARE

R UNDEFINED

MT8S25632 3 5 3 Micron Technology, Inc., reserves the rightto change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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READ CYCLE NO. 18°

tRc |
ADDR X VALID )‘(
tAA |
toH
DQ PREVIOUS DATA VALID DATA VALID
READ CYCLE NO.27.8.10
tRC
CE N /
tAoE -
1L.z0E | tHzoE
oE X /\[
tACE -
Y 7CE tHzcE
DQ HIGH-Z DATA VALID ).

Icc

DON'T CARE

R LNDEFINED
MY YN
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