l SEMICONDUCTOR, INC.

5 VOLT SRAMS .....ceoeveeeesessssssssssssssssssssssssns 1
3.3 VOLT SRAMS........... ettt (2 |
5/3.3 VOLT SYNCHRONOUS SRAMs...............
SRAM MODULES .......ovveerrereesresssssssssessessesnas 4 |
TECHNICAL NOTES......comurernrrsssesssressessssanns (5 |
PRODUCT RELIABILITY ....oevereeereeeseeeneesrennns 6 |
PACKAGE INFORMATION ........ooomuurmrrersenanes

SALES INFORMATION.......ccooemmmemmeenrnnenninaanas . 8 |







SRAM DATA BOOK

2805 East Columbia Road
Boise, Idaho 83706

Telephone: 208-368-3900

Fax: 208-368-4431

Micron DataFax®™: 208-368-5800
Customer Comment Line:
800-932-4992 (U.S.A.)
01-208-368-3410 (Intl.)

©1993, Micron Semiconductor, Inc.
Printed in the US.A.

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Micron DataFax is a service mark of Micron Semiconductor, Inc.




MICRON

ABOUT THE COVER:

Front — A variety of features highlights Micron’s SRAM
product line, shown here before a close-up of a 256K SRAM
wafer. Pictured are a5 volt 32K x 8 SRAM in a 300 mil plastic
SOJ package, a 5-volt 64K x 16 SRAM in a 44-pin, 400 mil SOJ
package and a3.3-volt 32K x 36 SyncBurst™ SRAM ina 100-
pin TQFP package.

Back — Micron’s Boise, Idaho headquarters.

SyncBurst is a trad k of Micron icond Inc.




IMPORTANT NOTICE

Micron Semiconductor, Inc., reserves
therightto 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 areappropriate forany
application by a customer.

MICRON SEMICONDUCTOR, 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) DAYS FROM 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 (AT THEBUYER'’S
ELECTION).

MICRON’S PRODUCTS ARE NOT
AUTHORIZED FORUSEASCRITICAL
COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT
THE EXPRESS WRITTEN APPROVAL
OF THE PRESIDENT OF MICRON
SEMICONDUCTOR, 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 TOTHE 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.
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PREFACE
GENERAL INFORMATION

Dear Customer:

Micron Semiconductor, Inc., is dedicated to the design,
manufacture and marketing of high-quality, highly-reliable
memory components. 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, AMBYX®, which 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 through 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 Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/93 n ©1993, Micron Semiconductor, inc.
AMBYX is a registered trademark of Micron Systems Integration, Inc.
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ADVANTAGES

Micron Semiconductor brings quality, productivity and
innovation together to provide advantages for our cus-
tomers. Our products feature some of the industry’s
fastest speeds and smallest die sizes. And we establish
delivery standards based on your expectations, including
JIT programs, made possible by ever-increasing product
reliability.

COMPONENT INTEGRATED CIRCUITS

Micron Semiconductor entered the memory market in
1978, first designing, then manufacturing dynamic ran-
dom access memory (DRAM). From there, we developed
high-performance fast static RAM (SRAM), multiport
DRAM (VRAM and triple-port DRAM), and a variety of
other memory products.

As we bring innovative memory solutions to our cus-
tomers, 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.
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 synchronous
burst SRAMs to programmable products, Micron contin-
ues to forge ahead into new and exciting frontiers.

We are pleased to be first to market with our compact,
easy-to-install 88-pin DRAM card. Ideal for laptop, note-
book and other portable systems, Micron’s DRAM Card
offers both high density and low power within JEDEC
and JEIDA specifications.*

DIE SALES

In addition to our durable 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 die
products are available both in 6" wafers and singulated
die form.

*See NOTE, page v.

**For more information on Micron’s AMBYX, see Section 6.

CUSTOM MANUFACTURING SERVICES

For total project management, Micron offers value-
added services. These include both standard contraci
manufacturing services for system-level products includ-
ing design, assembly, customer kitted assembly, compre-
hensive quality testing or shipping as well as complete
turnkey services covering all phases of production. Ow
component and system-level manufacturing facilities
are centrally located in Boise, Idaho, so the componeni
products you need are readily available.

MICRON DATAFAX

When you can’t afford to wait for critical produc
information or specifications, Micron offers a convenien
solution available 24 hours a day, every day. Micror
DataFax enables you to make automated requests for
data sheets, product literature, and other informatior
from your fax machine. Just dial 208-368-5800 from you
fax machine and Micron DataFax will give you instruc
tions on how to order documents, including an index o
documents. Once your order is placed, Micron DataFa>
will process you order, faxing up to two documents pe;
call to your fax machine.

QUALITY

Without a doubt, quality is the most important thing
we provide to every Micron customer with each ship
ment. We believe that quality must be internalized con
sistently at every level of our company. We provide
every Micron team member with the training and moti
vation needed to make Micron’s quality philosophy :
reality.

One way we have measurably improved both produc
tivity and product quality is through our own quality
improvement program, “The Micron Challenge,” formec
by individuals throughout the company. Micron quality
teams get together to address a wide range of issue:
within their areas. We regularly perform a company
wide self-assessment based on the Malcolm Baldrig
National Quality Award criteria. We've also implementec
statistical process controls to evaluate every facet of the
memory design, fabrication, assembly and shipping pro
cess. And our AMBYX intelligent burn-in and test sys
tem** gives Micron a unique edge in product reliability

PREFACE
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ABOUT THIS BOOK

CONTENT

The 1994 SRAM Data Book from Micron Semiconductor
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 currently publishes. Its two companion volumes
include our DRAM Data Book and Specialty DRAM Data
Book. As our product lines continue to diversify, more data
books will be released.

SECTION ORGANIZATION

Micron’s 1993 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 8 sections:

® Sections 1-4: Individual product families. Each
contains a product selection guide followed by
data sheets.

¢ Section 5: Application/technical notes.

® Section 6: Summary of Micron’s unique
quality and reliability programs and testing
operation, including our AMBYX intelligent
burn-in and test system.*

¢ Section 7: Packaging information.

¢ Section 8: Product ordering information,
including a list of sales representatives and
distributors worldwide.

DATA SHEET DESIGNATIONS

DATA SHEET SEQUENCE

Data sheets in this book are ordered first by width and
second by depth. For example, the SRAM section begins
with the 16 Meg x 1 followed by 64 Meg 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 in the table below, each Micron product
data sheet is classified as either “Advance,” “Preliminary”
or “Final.” In addition, product data sheets that are new
additions are designated with a “New” indicator 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 ourefforts to continually
improve our product literature.

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

Micron Semiconductor, Inc.
2805 East Columbia Road
Boise, ID 83706

Phone: 208-368-3900

Fax: 208-368-4431

Micron DataFax: 208-368-5800
Customer Comment Line:
800-932-4992 (U.S.A.)
01-208-368-3410 (Intl.)

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) 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-
ization sometimes occur.

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

NOTE: Micronuses acronyms to refer to certain industry-standard-setting bodies. These are defined below for your reference:
EIA/JEDEC—Electronics Industry Association/Joint Electron Device Engineering Council.
JEIDA—Japanese Electronics Industry Development Association.
PCMCIA—Personal Computer Memory Card International Association.

*Micron’s Quality/Reliability Handbook is available by calling 208-368-3900.
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PRODUCT NUMBERING

CURRENT COMPONENT EXPANDED NUMBERING SYSTEM

AIA 3!5 T DDIDD FII=F -cie zzlzz
MT5C1008DJ-20 L IT

Micron —— | | "L Industrial Temperature
SRAM 2V Data Retention

CMOS L 20ns Access Time
128K x 8 SOJ Package
AA - PRODUCT LINE IDENTIFIER E - DEVICE VERSIONS
Micron Product ...........cceveeeueueeecicieeeeeieeeee e MT (Alphabetic characters only; located between D and F when
BB - PRODUCT FAMILY required.)
DRAM vttt JEDEG Test Mode (4 Meg DRAM)
DPDRAM (VRAM) . Errata on Base Part ..........ccoeuee..
TPDRAM ............... . FFF — PACKAGE CODES
SRAM ........................ PLASTIC
Synchronous SRAM 8 DIP e eeee e Blank
CC - PROCESS TECHNOLOGY DIP (WId@ BOGY) rorereoresrssrsssstssesssesssone w
OMOS .ot c R z
LOW VOHAGE CMOS ..t LC LOO oo EJ
SOP/S0IC SG
DDDD - DEVICE NUMBER QFP ..o, LG
(Can be modified to indicate variations) TSOP (TYPE 1) ettt TG
DRAM .ocoereeersnnessssecsssssessssssesssesssssens Width, Density TSOP (Reversed) ... -.RG
Width, Density TSOP (LONGET) wevvevreereiercrrernieeeeneeeeseensieeesensensensniesseane TL
Width, Density SOJ ot s DJ
SRAM ..o Total Bits, Width S0J (Reversed) .. DR
SYNCHrONOUS SRAM ..o Density, Width SO (LONGEN) vt DL
;:\E/F:zssa VI Micron Semiconductor, Inc., reserves the right to change prt:uch@(?‘sgogz3 s:/:?r"g?‘é?r; :;i:‘zout::(' g:)l:(:z



PREFACE

PRODUCT NUMBERING

CURRENT COMPONENT EXPANDED NUMBERING SYSTEM (continued)

AA BB CC DDDD FFF

| 111 |

1711
|

MT5C1008DJ-20 L IT

Micron
SRAM
CMOS

k

i T Industrial Temperature
2V Data Retention

20ns Access Time

128K x 8

GG - ACCESS TIME

5ns or 50ns
6ns or 60ns
7ns or 70ns
8ns or 80ns

SOJ Package

ZZ ZZ - PROCESSING CODES (continued)

DRAMs
Low Power (Extended Refresh) .........ccooccvevcuniireccrnncennnne
Low Voltage, Low Power (Extended Refresh) .
Low Power (Self Refresh) ........covveevereccrneeens

Low Voltage, Low Power (Self Refresh) ........ccccocveeneenne
SRAMs

Low Volt Data Retention ........cccceveeeeeeeninrecesiecesenenene L

LOW POWET ..ot P

Low Power, Low Volt Data Retention.. ...LP

Low Voltage, Low POWer .........cccccvuenenee ..VP

Low Voltage, Low Volt Data Retention ...
Low Voltage, Low Volt Data Retention,
=50 (SRAM ON1Y) ..ot LOW POWET .. VB

T b 53ns EPHFWATEE ...ttt E
S bbbt 55ns Commercial Testing
=70 (SRAM ONIY) ..ot 70ns 0°C 10 $70°C w.oveevverrrceerecrereeriresin e

ZZ 7Z - PROCESSING CODES A0°C 10 +85°C ..

. : -40°C to +125°C .
{Multiple processing codes are separated by a space and are =55°C 10 +125°C ..o

listed in hierarchical order.) Special Processing
Example: Engineering Sample ...........ccoovvrvevimnrcnriienercenins ES

A DRAM supporting low power, ded refresh (L); low volt: .

(V) and the industrial temperature range (IT) would be indicate; as Mecnamcf‘ll Sample . -~ MS

vV LT Sample Kit* ......... ...SK

INBFIM v eeeeeeseeeses s sesssssssnee s seessssees s [ Tape-and-REeI™ w....oveeeeesieses TR

*
LOW VOIAGE ....vvvvoeeeeeeeveeeeeceenssensesseenesesseeeseeeesssesssssssssesons v Bar COdE™ ..o BC
* Used in device order codes; this code is not marked on device.

PREFACE H Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/93 Vil ©1993, Micron Semiconductor, Inc.
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PRODUCT NUMBERING

NEW COMPONENT NUMBERING SYSTEM

AA BBCC DDDDDD

EE HI:F -(?G ZZIZZ

Industrial Temperature
2V Data Retention
15ns Access Time

[ 11 l [
MT5C256K4A1DJ-15 L IT
Micron ——
SRAM
CMOS
256K x 4

SOJ Package

AA - PRODUCT LINE IDENTIFIER
MiCron Product .......c.ceuevvevereerceeeeeeeeee e MT

BB - PRODUCT FAMILY
DRAM ..ottt
DPDRAM (VRAM) .
TPDRAM .......ccoovvneee.
Synchronous DRAM ...t 48
SRAM ..ottt eneann 5
Synchronous SRAM ..........cccvevicvevieee et 58

CC - PROCESS TECHNOLOGY

Low Voltage CMOS ...
BiCMOS ..o
Low Voltage BiICMOS

DDDDDD - DEVICE NUMBER

Depth, Width

Example:

1M16 = 1 megabit deep by 16 bits wide = 16 megabits of total

memory.

NO LBEEET oottt Bits

...... Kilobits

... Megabits
............................................................................... Gigabits

Data Sheet Defined

EE — DEVICE VERSIONS
(The first character is an alphabetic character only; the
second character is a numeric character only.)
Specified by individual data sheet.

FFF - PACKAGE CODES
Plastic

TSOP (Type Il) ........
TSOP (Reversed)
TSOP (Longer) ...

SOJ (Reversed) ..
SOJ (LONGET) ..ot seaseneenes

PREFACE
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PRODUCT NUMBERING

NEW COMPONENT NUMBERING SYSTEM (continued)

AA BBCC DDDDDD
[ 11 | |

EE FII=F -(?G

44 IZZ

MT5C256K4A1DJ-15 L IT

Micron
SRAM
CMOS
256K x 4

— T

Industrial Temperature
2V Data Retention
15ns Access Time
SOJ Package

Data Sheet Defined

GG - ACCESS TIME

5ns or 50ns
6ns or 60ns
7ns or 70ns
8ns or 80ns
9ns or 90ns
.10ns or 100ns
.12ns or 120ns

-15 ... .15ns or 150ns
ST et aean 17ns
-20 .. ..20ns
-25 . ..25ns
-35 . .. 35ns
-45 ... ..45ns
-53 ... ...53ns
DD et aeaen 55ns

ZZ ZZ - PROCESSING CODES
(Multiple processing codes are separated by a space and are
listed in hierarchical order.)

Example:

A DRAM supporting low power, extended refresh (L); low voltage
(V) and the industrial temperature range (IT) would be indicated as
vV L T

ZZ ZZ - PROCESSING CODES (continued)

DRAMs
Low Power (Extended Refresh) .......ccocevveerevucerererncrennene L
Low Voltage, Low Power (Extended Refresh) .. ..VL
Low Power (Self RefreSh) .......c.oveevveeeeereeneese e S
Low Voltage, Low Power (Self Refresh) ........cccccevvuernnne VS
SRAMs
Low Volt Data Retention ..........c.cccoeevevnenereerceressiseennes L
LOW POWET ...ttt P
Low Volt Data Retention, Low Power LP
EPLWATEr ... E
Commercial Testing
0°C 10 +70°C oot Blank

-40°C to +85°C ..
-40°C to +125°C ... ..
-55°C 10 +125°C ..t XT
Special Processing

Engineering Sample ........ccceveeicueerieieeeeceveeeeane

Mechanical Sample..... .
SAMPIE KIt* vt
Tape-and-Reel™ ..o
Bar COUB™ ...t

* Used in device order codes; this code is not marked on device.

INEEFIM et |
LOW VORAQE ..o '
PREFACE Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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PRODUCT NUMBERING

MODULE NUMBERING SYSTEM

AA BBC DDD EEE F GG HH

| 11 _1 I |
MT8S25632M-20 LP
Micron — l L— Low Power (gated inputs)
8 Components L 20ns Access Time
SRAM Module SIMM
256K x32
AA - PRODUCT LINE IDENTIFIER GG — ACCESS TIME
MiICron ProduCt ..........covevveereeceriereecneee e MT

BB - NUMBER OF MEMORY COMPONENTS
C —RAM FAMILY

HH - SPECIAL DESIGNATOR

Low Volt, Data Retention ............ccccceevenrerrnvenvnincsensienens L
DDD - DEPTH Low POWer (Qated INPULS) ......urvererreerreeesneresseeseessneessnnees LF
EEE — WIDTH
F - PACKAGE CODE
PREFACE Micron Semiconductor, Inc., reserves the right to change products or specifications without notice
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MICRON PRODUCT NUMBERING

DIE PRODUCT NUMBERING SYSTEM

AA BBCCDDDDDD EEEE F GG -HH

| 11 | | A1 1 |
MT5C1008SO1ADC2-20
Micron —— | L 20ns Access Time
SRAM L Hot Speed Probe
CMOS Die Form (individual)
128K x 8 SO1A Die Data Base
AA - PRODUCT LINE IDENTIFIER EEEE - DIE DATA BASE REVISION
Component Product ..........coceeeereeerieenieiseceeeesssenes MT F — FORM
BB - PRODUCT FAMILY DiE FOMM oottt D
SRAM ....tviitiimieiintst sttt 5 Wafer FOrm (6" Wafer) .......coceurercencnnecncnenecneenenneene w

DRAM ......ccoevenee .4
SYNCONOUS SRAM ... 58 ~ GG-TESTING LEVELS |
DPDRAM (VRAM) oo 42 Standard Probe (0° to 70°C)..... .c1
Hot Speed Probe (0° to 70°C) ...... .C2

CC - PROCESS TECHNOLOGY Standard Probe (-55° to 125°C) ....... X1
CMOS .ot C Hot Speed Probe (-55° 10 125°C) ......ccovcerevvcerereencereerennnee X2
Low Voltage CMOS .........coeeroeerirereeriesense e eiseieis LC HH — ACCESS TIME

DDDDDD - DEVICE NUMBER (Applicable for C2 and C3 only)
When no alpha character appears as part of this section, the L SRS 5ns or 50ns
section is defined as: -6 ..... ....6ns or 60ns
DRAM ..ottt Width, Density 7 . ....7ns or 70ns
VRAM ... ... Width, Density -8 ..... ....8ns or 80ns
SRAM ..o .... Total Bits, Width 2D e 9ns or 90ns
Synchronous SRAM ........cccccevvvveeererereneerenn. Depth, Width -10..... ...10ns or 100ns
When an alpha character occurs as part of this section, the 12 12:2 g: 123:2
section is defined as:
Depth, Width
Example:
1M16 = 1 megabit deep by 16 bits wide = 16 megabits of total
memory.
NO LEHET e Bits

M e ennes Megabits

G et ettt et Gigabits
PREFACE H Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MT5LC128K8DA ......ucovnreneerneeierinnes 128Kx8  CE & OE, Revolutionary Pinout ............ 2-75
MT5LC512K8DA ..., 512K x8  CE & OE, Revolutionary Pinout ............ 2-85
MT5LCH64K16DA4 ..., 64K x 16 BE, CE & OE, Revolutionary Pinout ..... 2-93
MT5LC256K16DA4 ..o 256K x 16 BE, CE & OF .....cooovererirereeeerenrinneierinsinns 2-103
CE CHIP ENABLE OE OUTPUT ENABLE
BE BYTE ENABLE LP o LOW VOLTAGE, LOW VOLTAGE DATA RETENTION
REVOLUTIONARY PINOUT ........... CENTER PIN POWER AND GROUND and LOW POWER

5/3.3V SYNCHRONOUS SRAMS
MT58CI289 ... 128K x9  SR,STW, DSCE, SWE, OE .........cccooncvene. 3-1
MT58LCH64K18B2.........cocveiiiiininne, 64K x 18 SR, STW, OF, BW .....coooomererecrmrrereerirnerene. 3-11
MT58LCH4K18CH4 ........coovvvinnnnee 64K x 18 SR, STW, OF, BW .....ccooovvrerrrmereerirenane. 3-23
MT58LCO4K1I8MLI .......oovvvviiiiiiinanee, 64K x 18 SR, STW, DSCE, OE, BW.......ccooevvrrrrrenn. 3-37
MTS58LCH4K18AG ........ccviivvniiininininnes 64K x 18 SR, STW, OE, BW ......cecrvvrucrmrrerrcrrnenanne 3-49
MTS8LC32K36B2.........ccovvrrmirininiiininnes 32K x36 SR,STW, DSCE, OE, BW.....cccoocvvummrunnn. 3-61
MT58LC32K36CH4 ..., 32K x36 SR,STW, DSCE, OF, BW.....cccooovvumrrunenn. 3-75
MT58LC32K36ML ..., 32Kx36 SR,STW, DSCE, OF, BW.....ccoooovrumrrennnn. 3-89
MTS8LC32K36A6 .......ocuveeniiiiiiinirininns 32K x36 SR,STW, DSCE, OE, BW......cccoorvrurerunee. 3-103
SR SYNCHRONOUS READS STW SELF-TIMED WRITES
DSCE DUAL SYNCHRONOUS CHIP ENABLE SWE SYNCHRONOUS WRITE ENABLE
BW BYTE WRITE SCE SYNCHRONOUS CHIP ENABLE
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PRODUCT SELECTION

5V SRAM PRODUCT SELECTION GUIDE

Memory Control Part Access Package and Number of Pins
Configuration Functions Number Time (ns) PDIP S0J TSOP | Page
16K x 1 CE only MT5C1601 9, 10, 12, 15, 20, 25 20 24 - 1-1
64K x 1 CE only MT5C6401 9,10, 12, 15, 20, 25 22 24 - 1-11
256K x 1 CE only MT5C2561 10, 12, 15, 20, 25, 35 24 24 - 1-21
1 Megx 1 CE only MT5C1001 12, 15, 17, 20, 25, 35 28 28 - 1-31
4K x 4 CE only MT5C1604 9, 10, 12, 15, 20, 25 ; 20 24 - 1-41
4K x 4 CE and OE MT5C1605 9,10, 12, 15, 20, 25 22 24 - 1-51
16K x 4 CE only MT5C6404 9,10, 12, 15, 20, 25 22 24 - 1-61
16K x 4 CEand OE MT5C6405 9,10, 12, 15, 20, 25 24 24 - 1-71
64K x 4 CE only MT5C2564 10, 12, 15, 20, 25, 35 24 24 - 1-81
64K x 4 CEand OE MT5C2565 10, 12, 15, 20, 25, 35 28 28 - 1-91
256K x 4 CE and OE MT5C1005 12, 15, 17, 20, 25, 35 28 28 - 1-101
256K x 4 CE, OE and MT5C256K4A1 12, 15, 20, 25 - 32 - 1-111
Revolutionary Pinout
1 Megx 4 CE, OE and MT5C1M4B2 12, 15, 20, 25, 35 . 32 32 1-121
Revolutionary Pinout
2Kx 8 CE and OE MT5C1608 9,10, 12, 15, 20, 25 24 24 - 1-131
8Kx8 CE1, CE2and OE MT5C6408 9,10, 12, 15, 20, 25 28 28 - 1-141
32K x 8 CE and OE MT5C2568 10, 12, 15, 20, 25, 35 28 28 - 1-151
128K x 8 CE1, CE2 and OE MT5C1008 12, 15, 17, 20, 25, 35 32 32 - 1-161
128K x 8 CE, OE and MT5C128K8A1 12, 15, 20, 25 - 32 - 1-171
Revolutionary Pinout
512K x 8 CE, OE and MT5C512K8B2 12, 15, 20, 25, 35 - 36 36 1-181
Revolutionary Pinout
128K x 9 CE and OE MT5C1189 15*, 17, 20, 25, 35 - 32 - 1-191
64K x 16 CE, OE, Byte Enable and MT5C64K16A1 12, 15, 20, 25 - 44 44 1-201
Revolutionary Pinout
256K x 16 CE, OE, Byte Enable MT5C256K16B2 | 12, 15, 20, 25, 35 - 54 54 1-211

NOTE: 1. Many Micron components are available in bare die form. Contact Micron Semiconductor, Inc., for more information.
*Preliminary

PREFACE 22 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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PRODUCT SELECTION

3.3V SRAM PRODUCT SELECTION GUIDE

Memory Control Part Access Package and Number of Pins
Configuration Functions Number Time (ns) PDIP S0J TSOP Page
256K x 1 CE only with separate 1/0 MT5LC2561 12, 15, 20, 25, 35 24 24 - 2-1
1Megx1 ‘CE only with separate I/O MT5LC1001 15, 17, 20, 25, 35, 45 28 28 - 2-9
64K x 4 CE only MT5LC2564 12, 15, 20, 25, 35 24 24 - 2-17
64K x 4 CE and OE MT5LC2565 12, 15, 20, 25, 35 28 28 - 2-25
256K x 4 ‘CE and OE MT5LC1005 15,17, 20, 25, 35, 45 28 28 - 2-33
256K x 4 'CE and Revolutionary Pinout MT5LC256K4D4 15, 20, 25 - 32 32 2-41
1Megx4 'CE, OF and Revolutionary Pinout MT5LC1M4D4 12, 15, 20, 25, 35 - 32 32 2-51
32K x 8 CE and OE MT5LC2568 12, 15, 20, 25, 35 28 28 - 2-59
128K x 8 ‘CE1, CE2 and OF MT5LC1008 15,17, 20, 25, 35, 45 32 32 - 2-67
128K x 8 CE, OE and Revolutionary Pinout MT5LC128K8D4 15, 20, 25 - 32 32 2-75
512K x 8 CE, OE and Revolutionary Pinout MT5LC512K8D4 12,15, 20, 25, 35 - 36 36 2-85
64K x 16 CE, OE, Byte Enable MT5LC64K16D4 15, 20, 25 - 44 44 2-93
and Revolutionary Pinout
256K x 16 CE, OF, Byte Enable MT5LC256K16D4 12, 15, 20, 25, 35 - 54 54 2-103

NOTE: 1. Many Micron components are available in bare die form. Contact Micron Semiconductor, Inc., for more information.

5/3.3V SYNCHRONOUS SRAM PRODUCT SELECTION GUIDE

Memory Supply Control Part Access Cycle Package and Number of Pins
Configuration Voltage Functi Number Time (ns) Time (ns) S0J PLCC DIE Page
128K x 9 5V SPARC® architecture MT58C1289 6,8,10 12*,16.6,20 32 - - CD1/CD2| 3-1
64K x 18 3.3V Intel Burst MT58LC64K18B2 9,10,12,17 15,15,20,25 - 52 100 cDi/CD2| 3-11
64K x 18 3.3V Intel Burst, Pipelined MT58LC64K18C4 7,10,12,15 15,20,25,30 - 52 100 CD1/CD2| 3-23
64K x 18 3.3V Linear Burst MT58LC64K18M1 9,10,12,17 15,15,20,25 - 52 100 CcDt/CD2| 3-37
64K x 18 3.3V Linear Burst, Pipelined MT58LC64K18A6 7,10,12,15 15,20,25,30 - 52 100 |(CD1/CD2| 3-49
32K x 36 3.3V intel Burst MT58LC32K36B2 9,10,12,17 15,15,20,25 - - 100 CD1/CD2| 3-61
32K x 36 3.3V Intel Burst, Pipelined MT58LC32K36C4 7,10,12,15 15,20,25,30 - - 100 CD1/CD2| 3-75
32K x 36 3.3V Linear Burst MT58LC32K36M1 9,10,12,17 15,15,20,25 - - 100 CD1/CD2| 3-89
32K x 36 3.3V Linear Burst, Pipelined MT58LC32K36A6 7,10,12,15 15,20,25,30 - - 100 |[CD1/CD2| 3-103
NOTE: 1. Many Micron components are available in bare die form. Contact Micron Semiconductor, Inc., for more information.
*Preliminary
PREFACE Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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PRODUCT SELECTION

SRAM MODULE PRODUCT SELECTION GUIDE

Memory Optional Part Access Package and No. of Pins
Configuration Access Cycle Number Time (ns) ZIP SIMM Page

16K x 32 CE and OE MT8S1632 10%, 12, 15, 20, 25 64 64 4-1

64K x 32 CE and OE MT8S6432 12*, 15, 20, 25, 30, 35 64 64 4-9

64K x 32 CE and OE MT8LS6432 17, 20, 25, 35 64 64 4-17
128K x 32 CE and OE MT4S12832 15%, 20, 25, 35 64 64 4-25
128K x 32 CE and OE MT4LS12832 17, 20, 25, 35 64 64 4-33
256K x 32 CE and OE MT8S25632 15*, 20, 25, 35 64 64 4-41
256K x 32 CE and OE MT8LS25632 17, 20, 25, 35 64 64 4-49

*Preliminary

TECHNICAL NOTE SELECTION GUIDE

Technical Note Title Page
TN-00-01 Moisture Absorption in Plastic Packages 5-1

TN-00-02 Tape-and-Reel Procedures 5-3

TN-05-02 SRAM Bus Contention Design Considerations 5-9

TN-05-03 SRAM Capacitive Loading 5-13
TN-05-06 1 Meg Fast SRAM Typical Operating Curves 5-15
TN-05-07 256K Fast SRAM Typical Operating Curves 5-17
TN-05-08 64K Fast SRAM Typical Operating Curves 5-21
TN-05-13 1 Meg Low-Power SRAMs 5-23
TN-05-14 SRAM Thermal Design Considerations 5-27
TN-05-15 Design Tips: 32K x 36 Synchronous SRAM 5-33
TN-05-16 A Designer’s Guide to 3.3V SRAMs 5-39
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MICRON

5V SRAM PRODUCT SELECTION GUIDE

Memory Control Part Access Package and Number of Pins
Configuration Functions Number Time (ns) PDIP SoJ TSOP | Page
16K x 1 CE only MT5C1601 9,10, 12, 15, 20, 25 20 24 - 11
64K x 1 CE only MT5C6401 9, 10, 12, 15, 20, 25 22 24 - 1-11
256K x 1 CE only MT5C2561 10, 12, 15, 20, 25, 35 24 24 - 1-21
1Megx1 CE only MT5C1001 12, 15, 17, 20, 25, 35 28 28 - 1-31
4K x4 CE only MT5C1604 9, 10, 12, 15, 20, 25 20 24 - 1-41
4K x 4 CE and OE MT5C1605 9, 10, 12, 15, 20, 25 22 24 - 1-51
16K x 4 CE only MT5C6404 9, 10, 12, 15, 20, 25 22 24 - 1-61
16K x 4 CE and OE MT5C6405 9, 10, 12, 15, 20, 25 24 24 - 1-71
64K x 4 CE only MT5C2564 10, 12, 15, 20, 25, 35 24 24 - 1-81
64K x 4 CE and OE MT5C2565 10, 12, 15, 20, 25, 35 28 28 - 1-91
256K x 4 CE and OE MT5C1005 12,15, 17, 20, 25, 35 28 28 - 1-101
256K x 4 CE, OE and MT5C256K4A1 12, 15, 20, 25 - 32 - 1-111
Revolutionary Pinout
1Megx4 CE, OE and MT5C1M4B2 12, 15, 20, 25, 35 - 32 32 1-121
Revolutionary Pinout
2Kx 8 CE and OE MT5C1608 9,10, 12, 15, 20, 25 24 24 - 1-131
8Kx 8 CE1, CE2 and OE MT5C6408 9, 10, 12, 15, 20, 25 28 28 - 1-141
32Kx 8 CE and OF MT5C2568 10, 12, 15, 20, 25, 35 28 28 - 1-151
128K x 8 CE1, CE2 and OE MT5C1008 12, 15, 17, 20, 25, 35 32 32 - 1-161
128K x 8 CE, OE and MT5C128K8A1 12, 15, 20, 25 - 32 - 1-171
Revolutionary Pinout
512K x 8 CE, OE and MT5C512K8B2 12, 15, 20, 25, 35 - 36 36 1-181
Revolutionary Pinout
128K x 9 CE and OE MT5C1189 15*, 17, 20, 25, 35 - 32 - 1-191
64K x 16 CE, OE, Byte Enable and MT5C64K16A1 12, 15, 20, 25 - 44 44 1-201
Revolutionary Pinout
256K x 16 CE, OE, Byte Enable MT5C256K16B2 | 12, 15, 20, 25, 35 - 54 54 1-211

NOTE: 1. Many Micron components are available in bare die form. Contact Micron Semiconductor, Inc., for more information.
*Preliminary
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MT5C1601
16K x 1 SRAM

SRAM

16K x 1 SRAM

FEATURES

¢ High speed: 9, 10, 12, 15, 20 and 25ns

¢ 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
9ns access -9
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
* Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) Dj
e 2V data retention L
¢ Temperature
Commercial (0°C to +70°C) None

Industrial ~ (-40°C to +85°C) 1T
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

e Part Number Example: MT5C1601DJ-12 L

NOTE: Not all combinations of operating temperature, speed, data retention
and low power are necessarily available. Please contact the factory for availabil-
ity of specific part number combinations.

GENERAL DESCRIPTION

The MT5C1601 is organized as a 16384 x 1 SRAM using a
four-transistor memory cell with a high-speed, low-power
CMOS process. Micron SRAMs are fabricated using double-
layer metal, double-layer polysilicon technology.

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

PIN ASSIGNMENT (Top View)

20-Pin DIP
(SA-1)
a1 ~ 20 ve
A1l 2 19 [] A13
A2l 3 18 [] A12
Asf] 4 17 [] At1
adf]s 16 {] A10
As[| 6 15 [] A9
Asf) 7 14 ] n8
afl s 13 [] A7
WE[| 9o 12[]p
vss [] 10 1 []CE
24-Pin SOJ
(SD-1)
1 0 Vec
2 h A3
3 0 A12
4 0 A1
5 0 A0
6 0 NG
7 H NC
8 A9
9 A8
A7
D
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 meet low
standby power requirements.

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

MT5C1601
REV. 12/93
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MT5C1601

16K x 1 SRAM
FUNCTIONAL BLOCK DIAGRAM
Vce GND
A —»
A—| A
| D
A —| 8 S —
ol 16,384-BIT E
A—| L MEMORY ARRAY & {>{ Q
A—| = o
0 Qo _
A—| @ - Co-——ﬂ— CE
A —>» 0—7
(LSB) |
O
—C WE
COLUMN DECODER
(LSB)| |POWER

DOWN

LA A N N N

A A A A A A A
TRUTH TABLE
MODE CE WE INPUT OUTPUT POWER
STANDBY H X DON'TCARE HIGH-Z STANDBY
READ L H DON'TCARE Q ACTIVE
WRITE L L DATA-IN HIGH-Z ACTIVE

MT5C1601 2 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/93 1 = ©1993, Micron Semiconductor, Inc.
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16K x 1 SRAM

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi- -
Voltage on Vcc Supply Relative to Vs .............. -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 (3,
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
Voltage on Any Pin Relative to Vss ............ -1V to Ve +1V implied. Exposure to absolute maximum rating conditions O
for extended periods may affect reliability. r
ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS e
(0°C < T, < 70°C; Vee = 5V £10%) E
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 Vv 1,2
Input Leakage Current 0V <VIN<Vee 1L -5 5 HA
Output Leakage Current Output(s) disabled ILo -5 5 HA
0V < Vour < Vece
Output High Voltage loH = -4.0mA VoH 2.4 Vv 1
Output Low Voltage loL = 8.0mA VoL 0.4 \" 1
Supply Voltage Vcc 45 55 \Y 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -9 | -10 | -12 | -15 | -20 | -25 | UNITS | NOTES
Power Supply CE < Vi; Vee = MAX
Current: Operating f=MAX =1/1RC lcc 125 | 190|185 (175|165 (140 |130| mA | 3,13
outputs open
Power Supply CE > ViH; Vce = MAX
Current: Standby f=MAX =1/'RC IsB1 22 [ 60 | 50| 45| 40 |35 | 35 mA 13
outputs open
CE > Vce -0.2V; Vee = MAX
VIN < Vss +0.2V or IsB2 05 3| 3|3]|3]3 5 mA 13
ViN 2 Vcee -0.2V;f=0

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

MT5C1601 1 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/93 -3 ©1993, Micron Semiconductor, Inc.
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MT5C1601

16K x 1 SRAM

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

-9 -10 -12 -15 -20 -25
DESCRIPTION SYM | MIN | MAX | MIN | MAX| MIN |MAX | MIN | MAX | MIN] MAX| MIN | MAX | UNITS | NOTES

READ Cycle

READ cycle time '‘RC | 9 10 12 15 20 25 ns

Address access time TAA 9 10 12 15 20 25 [ ns

Chip Enable access time 'ACE 9 9 10 12 15 20 | ns

Output hold from address change 'OH | 3 3 3 3 3 3 ns

Chip Enable to output in Low-Z 1LZCE| 2 2 2 2 2 2 ns |7,14

Chip disable to output in High-Z 'HZCE 5 5 6 7 8 8 ns 6,7

Chip Enable to power-up time U | 0 0 0 0 0 0 ns

Chip disable to power-down time PD 9 10 12 15 20 25| ns

WRITE Cycle

WRITE cycle time wc | 9 10 12 15 20 25 ns

Chip Enable to end of write tcw | 7 8 10 12 15 20 ns

Address valid to end of write AW | 7 8 10 12 15 20 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 ‘WP | 6 7 8 10 12 15 ns

Data setup time DS | 5 6 7 8 9 10 ns

Data hold time DH | 1 1 1 1 1 1 ns

Write disable to output in Low-Z 1LZWE| 2 2 2 2 2 2 ns 7

Write Enable to output in High-Z 'HZWE 4 5 5 6 8 8 ns 6,7
mc:ggla 1 - 4 Micron Semiconductor, Inc., reserves the right to change prodng's &; ::‘e:fr:‘amm without m’n;;:“




MT5C1601

16K x 1 SRAM

INDUSTRIAL TEMPERATURE SPECIFICATIONS (IT)
The following specifications are to be used for Industrial Temperature (IT) MT5C1601 SRAMs.

(-40°C < T, <85°C)
MAX
DESCRIPTION CONDITIONS SYMBOL | -10 -12 -15 -20 -25 | UNITS | NOTES
Power Supply CE < Vi; Vec = MAX
Current: Operating f=MAX=1/'RC lcc 195 185 175 150 140 mA | 3,13
outputs open
Power Supply CE 2 ViH; Ve = MAX
Current: Standby f=MAX = 1/'RC IsB1 60 50 45 40 40 mA 13
outputs open
CE = Vec -0.2V; Vee = MAX
VIN £ Vss +0.2V or IsB2 5 5 5 5 mA 13
VIN2>Vcee -0.2V;f=0
DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)
DESCRIPTION CONDITIONS SYMBOL | TYP MAX UNITS | NOTES
CE > (Vee -0.2V) Vce =2V Iccbr 130 300 WA 14
Data Retention Current VIN = (Vce -0.2V) -
or<0.2v Vce =3V lccor 210 550 HA 14

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

Refer to commercial temperature timing parameters for specifications not listed here.

(Notes 5, 14) (-40°C < T, < 85°C)
-12 -15 -20 -25
DESCRIPTION
3 0 SYM [ MIN |MAX MIN |MAX MIN | MAX | MIN | MAX | UNITS |NOTES

READ Cycle

Output hold from address change 'OH 2 2 2 2 ns

Chip Enable to output in Low-Z WZCE | 1 1 1 1 ns 7

WRITE Cycle

Write disable to output in Low-Z [wzwe [+ ] 1] T[] J1] [ms]7
MT5C1601 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/93 1 '5 ©1993, Micron Semiconductor, Inc.
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MICQDN MT5C1601

16K x 1 SRAM

AUTOMOTIVE AND EXTENDED TEMPERATURE SPECIFICATIONS (AT AND XT)
The following specifications are to be used for Automotive Temperature (AT) and Extended Temperature (XT) MT5C1601
n SRAMSs. (-40°C < T, < 125°C - AT) (-55°C < T, < 125°C - XT)

D MAX
: DESCRIPTION CONDITIONS SYMBOL -12 -15 -20 -25 | UNITS | NOTES
, Power Supply CE < Vi; Vee = MAX
N | Current: Operating f=MAX = 1/1RC Icc 185 | 175 | 150 | 140 | mA | 3,13
n outputs open
> Power Supply CE > ViH; Voc = MAX
g Current: Standby f=MAX=1/RC IsB1 50 45 40 40 mA 13
outputs open
CE > Vee -0.2V; Vee = MAX
VIN £ Vss +0.2V or IsB2 5 5 5 5 mA 13
ViN 2 Vce -0.2V; =0

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL TYP MAX UNITS | NOTES
CE > (Vcc -0.2V) Vcec =2V Iccor 130 300 HA 14
Data Retention Current ViN = (Vce -0.2V)
or<0.2V Vce =3V lccor 210 550 pA 14

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 14) (-40°C < T < 125°C; -55°C < Tp, < 125°C; Ve = 5V +10%)

-12 -15 -20 -25
DESCRIPTION SYM MIN | MAX MIN[MAX MIN| MAX| MIN | MAX | UNITS |NOTES
READ Cycle
Output hold from address change 'OH 2 2 2 2 ns
Chip Enable to output in Low-Z 1LZCE | 1 1 1 1 ns 7
WRITE Cycle
Write disable to output in Low-Z Jrzwe [+ ] [t T[] [t [ms |7

MT5C1601 1 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/93 -6 ©1993, Micron Semiconductor, Inc.



MlCRDN MT5C1601

16K x 1 SRAM
AC TEST CONDITIONS +8V 5V
INPUL PUISE IEVEIS .....vvvveeereerce e o ¢ 480 o 480
Input rise and fall imes .........cccevecevrennericnisienens 255 = 30pF 255 5pF
Input timing reference levels .. . v
Output reference levels ........cccccoevnrncnncene, 1.5V . .
) Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
Output [o7- To [OOSR See FlgUreS 1and 2 EQUIVALENT EQUIVALENT
NOTES
1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle.
2. -3V for pulse width < 'RC/2ns. 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. tRC = Read Cycle Time.
6. 'HZCE and 'HZWE are specified with CL = 5pF as in 12. Chip enable and write enable can initiate and
Fig. 2. Transition is measured +500mV from steady terminate a WRITE cycle.
state voltage. 13. Typical values are measured at 5V, 25°C and 15ns
7. Atany given temperature and voltage condition, cycle time.
tHZCE is less than 'LZCE and 'tHZWE is less than 14. Typical currents are measured at 25°C.
fLZWE.
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 130 300 pA 14
Data Retention Current VIN 2 (Vee -0.2V)
or<0.2V Vec=3V| lccor 210 400 nA 14
Chip Deselect to Data 'CDR 0 ns 4
Retention Time
Operation Recovery Time R RC ns 4,11
MT5C1601 1 7 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/93 - ©1993, Micron Semiconductor, Inc.
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MlanN MT5C1601

SEMICONDUCTOR, INC. 1 6K X 1 SRAM

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

4.5V 4.5V
Vee \ VR /(

__'cpr R

e/ S = R/

READ CYCLE NO. 18&?°

tRc |
ADDR u VALID >l<
tAA |
toH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8, 10
trRe
CE N ]
tACE
Y 7cE tHzCE
pDQ HIGH-Z DATA VALID
tPU | tpp
B am——
Icc 1( J

DON'T CARE

UNDEFINED

MT5C1601 1 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice
REV. 12/93 '8 ©1993, Micron Semiconductor, Inc



M|:RDN MT5C1601

16K x 1 SRAM

WRITE CYCLE NO. 112
(Chip Enable Controlled) -
a
twe <
, O
ADDR
taw ~
'As | tow taH %
CE \L ;[ >
| twp g
% 7T, i,
. ps 'DH ,
Q High-Z
WRITE CYCLE NO. 2712
(Write Enable Controlled)
twe
ADDR
tAw
I fcw tAH
& 7 m W,
! tas twp
we U/ /
| ps bH |
HzZWE I iLzZwWE
Q HIGH-Z
DON'T CARE
@ UNDEFINED
::gﬁigg!s 1 _9 Micron Semiconductor, Inc., reserves the right to change prodgt‘sg g;; smmmmm m
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16K x 1 SRAM
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MICRON

SEMICONDUCTOR, INC.

MT5C6401

64K x 1 SRAM

SRAM

64K x 1 SRAM

FEATURES

® High speed: 9, 10, 12, 15, 20 and 25ns

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

¢ Single +5V £10% power supply

e Easy memory expansion with CE option

Allinputs and outputs are TTL-compatible

OPTIONS MARKING
e Timing
9ns access -9
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
® Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ
e 2V data retention L
* Temperature
Commercial (0°C to +70°C) None

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

® Part Number Example: MT5C6401DJ-10 L

NOTE: Not all combinations of operating temperature, speed, data retention
and low power are necessarily available. Please contact the factory for availabil-
ity of specific part number combinations.

GENERAL DESCRIPTION

The MT5C6401 is organized as a 65,556 x 1 SRAM using
afour-transistor memory cell with ahigh-speed, low-power
CMOSprocess. Micron SRAMs are fabricated using double-
layer metal, double-layer polysilicon technology.

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

PIN ASSIGNMENT (Top View)

22-Pin DIP

(SA-2)
A0 [11 22 [] Vee
Al []2 21 [] A15
A2 |3 20 ] A14
A3 [ 4 19 [] A13
A4 |5 18 [] A12
A5 [|6 17 1 A1
A6 [|7 16 [ A10
A7 ] 8 15 [] A9
Q9 14 ] A8
WE [] 10 13 D
vss [| 11 12 [] CE
24-Pin SOJ
(SD-1)
Ao [ 1 24 [ Vee
A1 02 23 1 A15
A21[ 3 22 0 A14
A3l 4 21 [1A13
A4 [ 5 20 0 A12
A5 06 19 0 NC
NC[O7 18 [0 A1
A6 [ 8 17 [ A10
A7 09 16 {1 A9
_afqHo 15 0 A8
WE O 11 14 ]D_
Vss [0 12 13 0 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 meet low
standby power requirements.

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

MT5C6401
REV. 12/93

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
©1993, Micron Semiconductor, Inc.
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I SEMICONDUCTOR. INC

MT5C6401

64K x 1 SRAM

FUNCTIONAL BLOCK DIAGRAM

Vce GND

Voo

—>
w -l
—| § o N
&} 65,536-BIT E e
- B MEMORY ARRAY o)
S 1
— ; o
Q Q
—»| O - ( o——¢— CE
.—.—_> O—
(LSB)
—J
COLUMN DECODER
(LSB)| [POWER
bttt B8
A A A A A A A
TRUTH TABLE
MODE CE WE INPUT OUTPUT POWER
STANDBY H X DON'T CARE HIGH-Z STANDBY
READ L H DON'T CARE Q ACTIVE
WRITE L L DATA-IN HIGH-Z ACTIVE

MT5C6401
REV. 12/83

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

64K x 1 SRAM

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

Voltage on Vce Supply Relative to Vss mum Ratings” may cause permanent damage to the device.
Storage Temperature (plastic) ................... This is a stress rating only and functional operation of the (4]
Power Dissipation ... device at these or any other conditions above those indi-

Short Circuit Output Current .........ccoevvvevvvcrrinriennnne cated in the operational sections of this specification is not
Voltage on Any Pin Relative to Vss implied. Exposure to absolute maximum rating conditions O
for extended periods may affect reliability. r
ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS  XJJ
(0°C < T, < 70°C; Vice = 5V +10%) >
DESCRIPTION CONDITIONS SYMBOL| MIN MAX UNITS NOTES g
Input High (Logic 1) Voltage ViH 2.2 Vece +1 \ 1
Input Low (Logic 0) Voltage ViL -0.5 0.8 \ 1,2
Input Leakage Current 0V <Vin<Vce 1Lt -5 5 HA
Output Leakage Current Output(s) disabled ILo -5 5 HA
0V < Vout < Vee
Output High Voltage loH = -4.0mA VoH 2.4 \'% 1
Output Low Voltage loL = 8.0mA VoL 0.4 \' 1
Supply Voltage Vce 4.5 5.5 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -9 |-10 | -12 | -15 | -20 | -25 |UNITS | NOTES
Power Supply CE < Vi; Ve = MAX
Current: Operating f=MAX = 1/'RC Icc 125 | 190 {185 (175|165 (140 | 130 | mA | 3,13
outputs open
Power Supply CE = ViH; Vec = MAX
Current: Standby f=MAX =1/1RC IsB1 22 | 60 |50 |45 |40 |35 | 35 | mA 13
outputs open
CE 2 Vec -0.2V; Vee = MAX
VIN £ Vss +0.2V or IsB2 05| 3 3 13]3]3 5 mA 13
VIN2>Vce -0.2V;f=0

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

MT5C6401 1-1 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/03 -13 ©1993, Micron Semiconductor, Inc.
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MICFIDN MT5C6401

64K x 1 SRAM

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

-9 -10 -12 -15 -20 -25

DESCRIPTION sYm | N [ maX [N [mAx | miN [max | min [max | miN [ MAX [miN [max [ uniTs [NoTES
READ Cycle
READ cycle time RC | 9 10 12 15 20 25 ns
Address access time 'AA 9 10 12 15 20 25 ns
Chip Enable access time 'ACE 9 9 10 12 15 20 ns
Output hold from address change 'OH | 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z 1LZCE| 2 2 2 2 2 2 ns |7,14
Chip disable to output in High-Z HZCE 5 5 6 7 8 8 ns 6,7
Chip Enable to power-up time PU | 0 0 0 0 0 0 ns
Chip disable to power-down time PD 9 10 12 15 20 25 ns
WRITE Cycle
WRITE cycle time we | 9 10 12 15 20 25 ns
Chip Enable to end of write ‘cw | 7 8 10 12 15 20 ns
Address valid to end of write AW | 7 8 10 12 15 20 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 WP | 6 7 8 10 12 15 ns
Data setup time DS | 5 6 7 8 9 10 ns
Data hold time DH | 1 1 1 1 1 1 ns
Write disable to output in Low-Z ILZWE| 2 2 2 2 2 2 ns 7
Write Enable to output in High-Z 'HZWE 4 5 5 6 8 8 ns 6,7

MT5C6401 1 1 4 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice
REV. 12/93 - ©1993, Micron Semiconductor, inc



MICHDN MT5C6401

64K x 1 SRAM

INDUSTRIAL TEMPERATURE SPECIFICATIONS (IT)
The following specifications are to be used for Industrial Temperature (IT) MT5C6401 SRAMs.
(-40°C < T, < 85°C)

()]
e o
DESCRIPTION CONDITIONS SYMBOL | -10 -12 -15 -20 -25 UNITS | NOTES -
Power Supply CE < Vi; Vec = MAX —l
Current: Operating f=MAX =1/RC lcc 195 185 175 150 140 mA | 3,13 m
outputs open m

Power Supply CE = Vi; Vcc = MAX
Current: Standby f=MAX =1/RC IsB1 60 50 45 40 40 mA 13 >
outputs open g

CE = Vcc -0.2V; Vce = MAX
VIN £ Vss +0.2V or IsB2 5 5 5 5 5 mA 13
VIN=>Vcee -0.2V;f=0

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL | TYP MAX UNITS | NOTES
CE > (Vcc -0.2V) Vce =2V Iccor 130 300 uA 14
Data Retention Current Vin > (Vce -0.2V)
or<0.2V Vee = 3V Iccor 210 550 uA 14

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 14) (-40°C < T, < 85°C)

-12 -15 -20 -25
DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX| MIN | MAX | UNITS |NOTES
READ Cycle
Output hold from address change 'OH 2 2 2 2 ns
Chip Enable to output in Low-Z 1L ZCE 1 1 1 1 ns 7
WRITE Cycle
Write disable to output in Low-Z | ILZWE | 1 | | 1 | | 1 [ [ 1 | | ns | 7

MT5C6401 1 1 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/93 = 5 ©1993, Micron Semiconductor, Inc.



MT5C6401

64K x 1 SRAM

AUTOMOTIVE AND EXTENDED TEMPERATURE SPECIFICATIONS (AT AND XT)

The following specifications are to be used for Automotive Temperature (AT) and Extended Temperature (XT) MT5C6401
(4] SRAMs. (-40°C < T, < 125°C - AT) (-55°C < T < 125°C - XT)

o MAX

: DESCRIPTION CONDITIONS SYMBOL -12 -15 -20 -25 | UNITS | NOTES
Power Supply CE < Vui; Vec = MAX

m Current: Operating f=MAX =1/RC lcc 185 175 150 140 mA | 3,13

m outputs open

> Power Supply CE 2 Vix; Vcc = MAX

g Current: Standby f= MAX = 1/1RC IsB1 50 45 40 40 mA 13

outputs open
CE > Vec -0.2V; Vee = MAX
VIN < Vss +0.2V or IsB2 5 5 5 5 mA 13
ViN=>Vcee -0.2V;f=0

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL | TYP MAX UNITS | NOTES
CE > (Vcc -0.2V) Vee = 2V lccor 130 300 HA 14
Data Retention Current VIN = (Vcce -0.2V)
or<0.2V Vcc =3V lccor 210 550 A 14

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 14) (-40°C < T, < 125°C; -65°C < T, < 125°C; Ve = 5V £10%)

-12 -15 -20 -25
DESCRIPTION SYM MINlMAX MIN | MAX | MIN | MAX| MIN | MAX | UNITS |NOTES
READ Cycle
Output hold from address change tOH 2 2 2 2 ns
Chip Enable to output in Low-Z LZCE | 1 1 1 1 ns 7
WRITE Cycle
Write disable to output in Low-Z [wzwe T+ 7 T T T1] TIms]7

MT5C6401 1 1 6 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/93 - ©1993, Micron Semiconductor, Inc.



MICRDN MT5C6401

64K x 1 SRAM

AC TEST CONDITIONS v s -
480 480
Input pulse levels ..........ccevvereerincininne a Q
Input rise and fall iMes ..........cc.cevververrereerrerineanns 255 T 0PF 255 SpF o
Input timing reference levels .. {7 <
Output reference levels ............cccovenviinnirncinenns 1.5V . . O
) Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD r-
Output l0ad ...ccccovveeieenrrecieens See Flgures 1and 2 EQUIVALENT EQUIVALENT q
2]
s
NOTES >
1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle. g
2. -3V for pulse width < fRC/2. 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 tHZWE are specified with CL = 5pF as in 12. Chip enable and write enable can initiate and
Fig. 2. Transition is measured +500mV from steady terminate a WRITE cycle.
state voltage. 13. Typical values are measured at 5V, 25°C and 15ns
7. Atany given temperature and voltage condition, cycle time.
tHZCE is less than 'LZCE and *HZWE is less than 14. Typical currents are measured at 25°C.
fLZWE

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 130 300 HA 14
Data Retention Current VIN > (Vec -0.2V)

or<0.2v Vce =3V lccor 210 400 HA 14

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

MT5C68401 1 1 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/93 - 7 ©1993, Micron Semiconductor, Inc.
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MICRON MT5C6401

64K x 1 SRAM

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vee N VbR ) 4
~_'coR R

N3 \ / X

READ CYCLE NO. 18?9

tRC |
ADDR VALID >l<
tAA |
toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27810

tRC

tACE
t
tLzCcE HZCE

DQ HIGH-Z DATA VALID

tpy l tpD
| e EEEEE—
lcc ]Z SL

DON'T CARE

R uNDEFINED

MT5C6401 1 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/93 '1 8 ©1993, Micron Semiconductor, inc.



MlCRDN MT5C6401

64K x 1 SRAM

WRITE CYCLE NO. 112
(Chip Enable Controlled)

INVHS 110A S l

ADDR
taw
tas | tow tAH
. \ )
twp
e 7T I,
. 'bs toH
Q HIGH-Z
WRITE CYCLE NO. 27.12
(Write Enable Controlled)
twe
ADDR

taw

cw tAH
s 7T, , /

! s twp
WE X)) J
. 'bs 'bH
| tHZWE tzwe
Q HIGH-Z
DON'T CARE
UNDEFINED
gg;m 1 _1 9 Micron Semiconductor, Inc., reserves memtochmgepmdu;s Q?sfasﬁqm?s‘tmﬂs m am



INVHS 110A S .

MIC

RON

SEMICONDUCTOR, INC.

MT5C6401
64K x 1 SRAM

MT5C6401
REV. 1293

1-20

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice
©1993, Micron Semiconductor, Inc



MICRON

MT5C2561
256K x 1 SRAM

SRAM

256K x 1 SRAM

FEATURES

® High speed: 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
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

® 2V data retention L

* Low power P

® Temperature
Commercial (0°C to +70°C) None
Industrial ~ (-40°C to +85°C) 1T

Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

¢ Part Number Example: MT5C2561D]J-15 P

NOTE: Not all combinations of operating temperature, speed, data retention
and low power are necessarily available. Please contact the factory for availabil-
ity of specific part number combinations.

GENERAL DESCRIPTION

The MT5C2561 is organized as a 262,144 x 1 SRAM using
afour-transistor memory cell with a high-speed, low-power
CMOSprocess. Micron SRAMs are fabricated using double-
layer metal, double-layer polysilicon technology.

For flexibility in high-speed memory applications, Micron
offers chip enable (CE) with 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.

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 LOW.

PIN ASSIGNMENT (Top View)
24-Pin DIP
(SA-3)
a1 ~ 2l vee
A2 23 [] A17
A2[l3 22 [] At
A3 (4 21 [] A1
M5 20 [] A14
As[| 6 19 ] A13
As |7 18 {] A12
A7(|8 17 ] A1
Asflo 16 [] A10
aflto 15 {] A9
WE [| 11 14[]p
vss [| 12 13 [] CE
24-Pin SOJ
(SD-1)

AoO1 24 [ Vee
A1 Q2 23 QA7
A2 3 22 1 A6
A3 04 21 J A5
A4 Q5 20 J A14
A5 6 19 0 A13
A6 Q7 18 [ A12
A708 17 0 A1
A8 09 16 1 A10
Q1o 15 A9
WEQ 1 140D
Vss [ 12 13 1 CE

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

The “P” version provides a reduction in both operating
current (Icc) and TTL standby current (Iss1). The latter is
achieved through the use of gated inputs on the WE and
address lines, which also facilitates the design of battery
backed systems. That is, the gated inputs simplify the
design effort and circuitry required to protect against inad-
vertent battery current drain during power-down, when
inputs may be at undefined levels.

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

MT5C2561
REV. 12/93

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
©1993, Micron Semiconductor, inc.

INVYHS 11T0A S .



WVYHS 110A S .

MlCHDN MT5C2561

256K x 1 SRAM

FUNCTIONAL BLOCK DIAGRAM

Vee GND

A —»
A —»
o d D
A —» é-l é j\‘
A=l O 262,144-BIT = ~
A —»| & MEMORY ARRAY o) Q
= 2 |
A —» (@) g .
e} o——e— CE
A —» _( o
A —| (LSB)
O
{ WE
COLUMN DECODER
(LSB) POWER

N T R T T T T T ik

A A A A A A A A A A

TRUTH TABLE

MODE CE WE INPUT OUTPUT POWER
STANDBY H X DON'T CARE HIGH-Z STANDBY
READ L H DON'T CARE Q ACTIVE
WRITE L L DATA-IN HIGH-Z ACTIVE

MT5C2561 1-22 Micron Semiconductor, Inc., reserves the right to change products or specifications without notic:
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MICRON

SEMICONDUCTOR, INC

MT5C2561
256K x 1 SRAM

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 ...........cccceeueeevivcurinencnnee 50mA

Voltage on Any Pin Relative to Vss ............ -1V to Vec +1V

*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 Vce +1 Vv 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 Vv 1,2
Input Leakage Current 0V <ViN<Vee 1L -5 5 A
Output Leakage Current Output(s) disabled ILo -5 5 UA
0V < Vourt < Vce
Output High Voltage loH = -4.0mA VoH 2.4 \Y 1
Output Low Voltage loL = 8.0mA VoL 0.4 Vv 1
Supply Voltage Vce 4.5 5.5 Vv 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP| -10** | -12**| -15 | -20 | -25 | -35 |UNITS|NOTES
Power Supply CE < Vui; Vec = MAX
Current: Operating f=MAX =1/RC lcc |103| 190 | 170 | 150 | 130 | 125 | 120 | mA | 3,13
outputs open
P version Icc 9% | - - 135 | 125 | 120 | 115 | mA [ 3,13
Power Supply CE 2> ViH; Vec = MAX
Current: Standby f=MAX = 1/RC Ise1 | 24| 55 | 50 | 45 | 40 | 35 | 35 | mA | 13
outputs open
P version Ise1 | 1.4| - - 4 4 4 4 mA | 13
‘CE = Vce -0.2V; Vee = MAX
VIN £ Vss +0.2V or Is;2 (0.6 5 5 5 5 5 7 mA | 13
VIN2Vcc -0.2V;f=0
| P version Is2 | 0.4 - - 3 3 3 3 mA | 13
**P version not available with this speed.
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA=25°C;f=1MHz Ci 6 pF 4
Output Capacitance Vce =5V Co 6 pF 4

MT5C2561 1-2 3 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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M'CHDN MT5C2561

256K x 1 SRAM

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

-10 -12 -15 -20 -25 -35
DESCRIPTION SYM | MIN [MAX | MIN | MAX | MIN [ MAX | MIN | MAX | MIN | MAX | MIN | MAX [UNITS|NOTES
READ Cycle
READ cycle time RC 10 12 15 20 25 35 ns
Address access time tAA 10 12 15 20 25 35 | ns
Chip Enable access time 'ACE 10 12 15 20 25 35 | ns
Output hold from address change | 'OH 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z ZCE| 3 3 3 3 3 3 ns 7
Chip disable to output in High-Z | 'HZCE 5 6 8 9 9 15 ns | 6,7
Chip Enable to power-up time Py 0 0 0 0 0 0 ns
Chip disable to power-down time PD 10 12 15 20 25 35 | ns
WRITE Cycle
WRITE cycle time 'WC | 10 12 15 20 25 35 ns
Chip Enable to end of write ‘cw 7 8 10 12 15 20 ns
Address valid to end of write AW 7 8 10 12 15 20 ns
Address setup time 'AS 0 0 0 0 0 0 ns
Address hold from end of write 'AH 1 1 1 1 1 1 ns
WRITE pulse width wp 7 8 10 12 15 20 ns
Data setup time DS 6 7 7 10 10 15 ns
Data hold time DH 0 0 0 0 0 0 ns
Write disable to outputin Low-Z |[1LZWE| 2 2 2 2 2 2 ns 7
Write Enable to output in High-Z |'HZWE 5 6 7 8 10 12 [ ns | 6,7
*Preliminary
i 1-24 e o, iron Somisoncir o



MICRON

SEMICONDUCTOR, INC.

MT5C2561
256K x 1 SRAM

INDUSTRIAL TEMPERATURE SPECIFICATIONS (IT)
The following specifications are to be used for Industrial Temperature (IT) MT5C2561 SRAMs.

(-40°C < T, < 85°C)

MAX
DESCRIPTION CONDITIONS SYM | -10 | -12 -15 -20 -25 -35 | UNITS | NOTES
Power Supply CE < Vi; Vee = MAX
Current: Operating f=MAX =1/RC Icc | 200 | 180 | 155 | 140 | 135 | 135 mA | 3,13
outputs open
Power Supply CE > Vix; Voc = MAX
Current: Standby f=MAX = 1/1RC Ise1 | 65 60 50 45 40 40 mA 13
outputs open
CE > Vce -0.2V; Vee = MAX
VIN £ Vss +0.2V or IsB2 6 6 6 6 6 7 mA 13
VIN>Vcee -0.2V;f=0
DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only)
DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Data Retention Current CE = (Vec -0.2V) Vce =2V lccor 400 WA
VIN 2 (Vcc -0.2V)
or<0.2V Vce =3V Iccor 600 HA
Data Retention Current CE = (Vec -0.2V) Vce = 2V Iccor 400 uA
LP version Vce =3V lccor 600 LA

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 13) (-40°C < T, < 85°C)

12 -15 -20 -25 35
DESCRIPTION sYm [ miN [ max | MmN [ max | miN | MAX | mIN | MAX | MIN | max |uNITs | NOTES
READ Cycle
Output hold from address change 'OH 2 2 2 2 2 ns
Chip Enable to output in Low-Z 'L ZCE 2 2 2 2 2 ns 7

MT5C2561
REV. 12/93
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MlanN MT5C2561

256K x 1 SRAM

AUTOMOTIVE AND EXTENDED TEMPERATURE SPECIFICATIONS (AT AND XT)
The following specifications are to be used for Automotive Temperature (AT) and Extended Temperature (XT) MT5C2561
SRAMs.

o (-40°C < T, <125°C - AT) (-55°C < T < 125°C - XT)

< MAX
9 DESCRIPTION CONDITIONS SYMBOL | -12 -15 -20 -25 -35 | UNITS | NOTES
== | Power Supply CE < Vi; Voc = MAX
Current: Operating f=MAX =1/RC lcc 180 | 155 | 140 | 135 | 135 mA | 3,13
(D outputs open
m Power Supply CE = Vix; Voc = MAX
> | Current: Standby f=MAX =1/'RC IsB1 60 | 50 | 45 | 40 | 40 | mA | 13
g outputs open
CE = Vce -0.2V; Vee = MAX
VIN < Vss +0.2V or IsB2 7 7 7 7 7 mA 13
VIN2Vce -0.2V;f=0

DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only)

DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Data Retention Current | CE > (Vcc -0.2V) Vee =2V Iccor 500 uA
VIN 2 (Ve -0.2V)
or<0.2V Vcec =3V lccor 800 pA
Data Retention Current | CE > (Vcc -0.2V) Vce = 2V lccor 500 pA
LP version Vce =3V lccor 800 MA

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 13) (-40°C < T, < 125°C; -55°C < T, < 125°C; Vce = 5V £ 10%)

-12 -15 -20 -25 -35
DESCRIFTION sym | min | mAX | miN | max | miN | max | min | max | min | max [uniTs | NOTES
READ Cycle
Output hold from address change OH 2 2 2 2 2 ns
Chip Enable to output in Low-Z 1ZCE 2 2 2 2 2 ns 7

MT5C2561 1 2 6 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/83 = ©1993, Micron Semiconductor, Inc.



M'CHDN MT5C2561

256K x 1 SRAM

AC TEST CONDITIONS 5V 5V -

INPUL PUISE BVEIS ..o Vss to 3.0V o 480 o 480
| Input rise and fall iMeS ..........cco..ceemmmcrreerresn. 3ns 255 30pF 255 T 5eF a
. Input timing reference levels ............ccccceveenee. 1.5V \V/ <

Output reference levels ..., 1.5V ) ) O

| ) Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD r
| Output load ...ooeeeeeeieeee, See FIgUTeS 1and 2 EQUIVALENT EQUIVALENT 4
NOTES >
1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle. g
2. -3V for pulse width < fRC/2. 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 tHZWE are specified with CL = 5pF as in 12. Chip enable and write enable can initiate and

Fig. 2. Transition is measured +500mV from steady terminate a WRITE cycle.

state voltage. 13. Typical values are measured at 5V, 25°C and 15ns
7. Atany given temperature and voltage condition, cycle time.

tHZCE is less than 'LZCE, and tHZWE is less than 14. Typical currents are measured at 25°C.

{LZWE.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcce for Retention Data VDR 2 Vv
Data Retention Current CE=>(Vcc-0.2V) | Vec =2V|  lccor 175 300 HA 14
L version VIN 2 (Vce -0.2V)

‘ or<0.2V Vcc =3V Iccor 250 500 HA 14

| Data Retention Current CE > (Vec-0.2V) | Vecc =2V|  lccor 175 300 nA 14
LP version

\ Vcc =3V lccor 250 500 uA 14

| Chip Deselect to Data 'CDR 0 ns 4

| Retention Time

| Operation Recovery Time R ‘RC ns 4,11

xg;c’zzsgg 1 _27 Micron Semiconductor, Inc., reserves the right to t:rangsplm')ugs19 ;;,SPM:Z??M; :o’::\'imo nro‘t:z
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MICRON

MT5C2561
256K x 1 SRAM

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE
4.5V 45vy
Vee \\ Vor /
tcDR 'R
CE Vm— 4 \ Vor / Y
ViL ~/
READ CYCLE NO. 189
tRC |
ADDR VALID >1<
tAA |
toH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8.10
tre
CE N 7
tACE
tLzcE tHZCE
DQ HIGH-Z DATA VALID —
tPy | tPD
j—
lec J/
///| DON'T CARE
B unpEFINED
MT5C2561 1 ’28 Micron Semiconductor, Inc., reserves the right to change products or specifications without notic:
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MT5C2561

256K x 1 SRAM

ADDR

» T

HIGH-Z

ADDR

WE

WRITE CYCLE NO. 12
(Chip Enable Controlled)

twe

tAw

tAs

tcw

tAH

twp

tps 'bH

WRITE CYCLE NO. 2712
(Write Enable Controlled)

s | Y
R/ !

DON'T CARE

R unpeFINED

MT5C2561
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MICRON

SEMICONDUCTOR, INC.

MT5C1001
1 MEG x 1 SRAM

SRAM

1 MEG x 1 SRAM

FEATURES

* High speed: 12, 15, 17, 20, 25 and 35

¢ 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
12ns access -12
15ns access -15
17ns access -17
20ns access -20
25ns access -25
35ns access -35
¢ Packages
Plastic DIP (400 mil) None
Plastic SOJ (400 mil) DJ
Plastic SOJ (300 mil) SJ
e 2V data retention L
e 2V data retention, low power LP
¢ Temperature
Commercial (0°C to +70°C) None

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

e Part Number Example: MT5C1001DJ-20 IT

NOTE: Not all combinations of operating temperature, speed, data retention
and low power are necessarily available. Please contact the factory for availabil-
ity of specific part number combinations.

GENERAL DESCRIPTION

The MT5C1001 is organized as a 1,048,576 x 1 SRAM
using a four-transistor memory cell with a high-speed,
low-power CMOS process. 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. The x1 configuration features
separate data input and output.

PIN ASSIGNMENT (Top View)
28-Pin DIP 28-Pin SOJ

(SA-5) (SD-2)

(SD-3)
mold 1zl vee Ao 1 28 11 Veo
At g2 27l Ao A11 02 27 1 A9
A1z 3 %[ A8 A1213 26 [ A8
A3 [l 4 51 A7 A13 04 25 [1 A7
A4 05 24[] A6 A14 05 24 0 A6
A15 [ 6 23[] A5 A5 6 23 0 A5
NC 7 22]] A4 NC 7 22 0 A4
At6 [ 8 21{I NC A6 [ 8 21 1 NC
A7109 20[] A3 A17 09 20 0 A3
A18 [ 10 19 A2 A18 [] 10 19 1 A2
o 0 11 180 A1 At9 [ 11 18 1 A1
af e 171 A0 _ang1 17.p A0
wed s %00 WE [] 13 160D
ves 1] 14 150 GE Vss [] 14 15 1 CE

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 CE goes LOW. The
device offers a reduced power standby mode when dis-
abled. This allows system designers to meet low standby
power requirements.

The “L” and “LP” versions each provide a 70 percent
reduction in CMOS standby current (Ise2) over the standard
version. The LP version also provides a 90 percent reduc-
tion in TTL standby current (Iss1) through the use of gated
inputs on the WE and address lines, which also facilitates
the design of battery backed systems. That is, the gated
inputs simplify the design effort and circuitry required to
protect against inadvertent battery current drain during
power-down, when inputs may be at undefined levels.

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

MT5C1001
REV. 12/93
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MICFICJN MT5C1001

SEMICONDUCTOR, INC. 1 NI E G x 1 S R A IVI

FUNCTIONAL BLOCK DIAGRAM
Vce GND
el
D
)
N
Q
i d
Q ¢
8 0
a 1,048,576-BIT e
AO-A19 % MEMORY ARRAY 8 Co_“_ CE
s o o—]
T =
a
: —J
WE
POWER
DOWN
TRUTH TABLE
MODE CE | WE INPUT OUTPUT POWER
STANDBY H X DON'T CARE HIGH-Z STANDBY
READ L H DON'T CARE Q ACTIVE
WRITE L L DATA-IN HIGH-Z ACTIVE

MT5C1001 1-32 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MT5C1001

1 MEG x 1 SRAM

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) ..........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 Current .........cocceccoveenerievnenens 50mA cated in the operational sections of this specification is not
Voltage on Any Pin Relative to Vs ........... -1V to Ve +1V 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 \ 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 Vv 1,2
Input Leakage Current 0OV <ViNgVee 1L -5 5 A
Output Leakage Current Output(s) disabled ILo -5 5 A
0V < Vour < Vee
Output High Voltage loH = -4.0mA VoH 2.4 \Y 1
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1
Supply Voltage Vce 45 55 v 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -12 | -15 | -17 | -20 | -25 | -35 |UNITS|NOTES
Power Supply CE < Vi; Vee = MAX
Current: Operating f= MAX = 1/1RC lec 95 | 190 | 165 | 155 | 140 | 125 | 115 | mA | 3,13
outputs open
Power Supply CE 2 ViH; Voe = MAX
Current: Standby f=MAX = 1/1RC IsB1 17 | 45 | 40 {40 | 35 | 30 | 25 | mA | 13
outputs open
LP version only IsB1 13 | 3 3 3 3 3 3 | mA| 13
CE 2 Vcc -0.2V; Vee = MAX
VIN £ Vss +0.2V or IsB2 04 | 5 5 5 5 5 5 | mA| 13
VIN2Vcee -0.2V; =0
Land LP
versions only IsB2 03 |15|15 |15 |15 |15 |15 | mA | 13
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance Tpo=25°C;f=1MHz Ci 8 pF 4
Output Capacitance Vcec =5V Co 8 pF 4
g;sc:gg@ 1 _33 Micron Semiconductor, Inc., reserves the right to change produg‘sggr3 fﬁfﬁ;‘i’.‘; ::Om ::«:zi
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MlCHDN MT5C1001

1 MEG x 1 SRAM

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

12 -15 17 -20 -25 35 |

DESCRIPTION sYM | MIN [mAX | MIN [ MAX | MIN ] MAX | MIN [ MAX | MIN | MAX | MIN | MAX [UNITS[NOTES
READ Cycle
READ cycle time RC 12 15 17 20 25 35 ns
Address access time AA 12 15 17 20 25 35 | ns
Chip Enable access time 'ACE 12 15 17 20 25 35 | ns
Output hold from address change | 'OH 3 3 3 3 5 5 ns
Chip Enable to output in Low-Z 17CE| 3 5 5 5 5 5 ns 7
Chip disable to output in High-Z | HZCE 5 6 7 8 10 15 | ns | 6,7
Chip Enable to power-up time PU 0 0 0 0 0 0 ns
Chip disable to power-down time PD 12 15 17 20 25 35 | ns
WRITE Cycle
WRITE cycle time twe | 12 15 17 20 25 35 ns
Chip Enable to end of write tcw 8 10 12 12 15 20 ns
Address valid to end of write AW 8 10 12 12 15 20 ns
Address setup time AS 0 0 0 0 0 0
Address hold from end of write tAH 0 0 0 0 0 0 ns
WRITE pulse width wp 8 9 12 12 15 20 ns
Data setup time DS 6 7 8 8 10 15 ns
Data hold time DH 0 0 0 0 0 0 ns
Write disable to output in Low-Z |1LZWE| 3 3 3 3 3 3 ns 7
Write Enable to output in High-Z | tHZWE 5 6 7 8 10 15 | ns | 6,7

MT5C1001 1 3 4 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice
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MICRON

SEMICONDUCTOR, INC.

MT5C1001
1 MEG x 1 SRAM

INDUSTRIAL TEMPERATURE SPECIFICATIONS (IT)

The following specifications are to be used for Industrial Temperature (IT) MT5C1001 SRAMs.

(-40°C < T, <£85°C)
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -20 -25 -35 -45 | UNITS | NOTES
Power Supply CE2 > ViH; CE1 < Vi
Current: Operating Vcec = MAX lcc 95 | 150 | 135 | 125 | 120 mA 3,13
f=MAX = 1/'RC
outputs open
Power Supply CE2 < VH or CE1 > ViH;
Current: Standby Vce = MAX IsB1 17 35 30 25 25 mA 13
f=MAX = 1/RC
outputs open
CE2 < Vss +0.2V;
CE1 > Vcce -0.2V; Vee = MAX IsB2 0.4 5 5 5 5 mA 13
VIN £ Vss +0.2V or
VIN>Vce -0.2V;f=0
L version only CE2 < Vss +0.2V;
E1 > Vcc -0.2V; Vce = MAX IsB2 0.3 2 2 2 2 mA 13
VIN < Vss +0.2V or
ViN>Vce -0.2V;f=0
DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)
DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Data Retention Current |CE1 = (Vcc -0.2V) or _
CE2 < (Vss +0.2V) Vcc=2V| lccor 35 170 LA 14
VIN = (Vcc -0.2V) _
or <02V Vce = 3V lccor 60 325 LA 14

MT5C1001
REV. 12/93
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MlCRDN MT5C1001

1 MEG x 1 SRAM

AUTOMOTIVE AND EXTENDED TEMPERATURE SPECIFICATIONS (AT AND XT)
The following specifications are to be used for Automotive Temperature (AT) and Extended Temperature (XT) MT5C1001
SRAMs.

o (-40°C < T, <125°C - AT) (-55°C < T, < 125°C - XT)

DESCRIPTION CONDITIONS SYMBOL | TYP | -20 | -25 | -35 | -45 | UNITS | NOTES

Power Supply CE2 > ViH; CET < Vu

Current: Operating Vce = MAX Icc 95 | 150 | 135 | 125 | 120 mA 3,13

f=MAX =1/RC
outputs open

Power Supply CE2 < ViH or CE1 2 Vi;

Current: Standby Vce = MAX IsB1 17 45 40 35 32 mA 13

f=MAX=1/'RC
outputs open

CE2 <Vss +0.2V;
E1 > Vcc -0.2V; Vcec = MAX IsB2 0.4 7 7 7 7 mA 13
VIN < Vss +0.2V or

VIN>Vcc -0.2V;f=0
L version only CE2 <Vss +0.2V;

CE1 = Vce -0.2V; Vee = MAX IsB2 0.3 5 5 5 5 mA 13
VIN < Vss +0.2V or

VIN > Vcc -0.2V;f=0

INVHS 110A

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Data Retention Current |CE1 > (Vcc -0.2V) or _
CE2 < (Vss +0.2V) Vcc=2V| Iccor 35 1,000 A 14
VIN = (Vee -0.2V) _
or <02V Vce =3V Iccor 60 1,500 LA 14

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 14) (-40°C < T, < 125°C; -55°C < T < 125°C; Vee = 5V £10%)

-20 -25 -35 -45
DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
READ Cycle
Output hold from address change 'OH 3 3 3 3 ns
Chip Enable to output in Low-Z 'L ZCE 3 3 3 3 ns 7

MT5C1001 1 6 Micron Semiconductor, inc., reserves the right to change products or specifications without notict
REV. 1293 -3
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MICRON MT5C1001

1 MEG x 1 SRAM

AC TEST CONDITIONS +5v +sv -
480 480
Input pulse levels ... Vss to 3.0V Q 1 a = s
Input rise and fall HMES ........cvveveeeeeerereeeessereseone 3ns 255 T 30pF 255 T 5PF
Input timing reference levels ...........cccccoveenen.ee. 1.5V \v4 \v4 g
Output reference levels.............c..c....... R 1.5V Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD -
Outputload .......cccoeuieericiieinee See Figures 1 and 2 EQUIVALENT EQUIVALENT q
»n
X
NOTES >
1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle. g
2. -3V for pulse width < 'RC/2. 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. IRC = Read Cycle Time.
6. 'HZCE and 'HZWE are specified with CL = 5pF as in 12. Chip enable and write enable can initiate and
Fig. 2. Transition is measured +500mV from steady terminate a WRITE cycle.
state voltage. 13. Typical values are measured at 5V, 25°C and 25ns
7. Atany given temperature and voltage condition, cycle time.
tHZCE is less than 'LZCE, and tHZWE is less than 14. Typical currents are measured at 25°C.
{LZWE.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS NOTES

Vcc for Retention Data VDR 2 \"

Data Retention Current CE > (Vec -0.2V) | Vec=2V | locor 35 150 pA 14

L version ViN > (Vec -0.2V) | Vee = 3V lccobr 60 250 pA 14
or<0.2V Vce = 3V*|  Iccor 30 100 LA 14

Data Retention Current CE>(Vcc-0.2V) | Vec =2V | lccor 35 150 uA 14

LP version Vce =3V Iccor 60 250 A 14

Chip Deselect to Data 'CDR 0 ns 4

Retention Time

Operation Recovery Time R 'RC ns 4,11

*Advance

MT5C1001 1-37 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/93 = ©1993, Micron Semiconductor, Inc.
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MICRON ,, MT5C1001

1 MEG x 1 SRAM

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

TS

- \ 4 :
Voo | 4.5V 45\//

tcDR R

ECTIIE X

READ CYCLE NO. 18&°

RC |
ADDR VALID i
tAA |
toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 2 7:8.10

tACE
k¢
tzce HZCE

Q — HIGH-Z DATA VALID —

tPy | tPD
e SEEe—— RS
Icc J/ l

DON'T CARE

B unperiNeD

MT5C1001
REV. 12/¢3
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MICRO MT5C1001

cemvoooron, 1 MEG x 1 SRAM

WRITE CYCLE NO. 112
(Chip Enable Controlled) -
()]
twe é
ADDR R :
tas [ - fow tAH %
CE \L 1 >
twp g
e T, LAY,
 'bs IDH
Q HIGH-Z
WRITE CYCLE NO. 2712
(Write Enable Controlled)
twe
ADDR
taw
I tow tAH
G Wml yL,
tAs twp
WE Xk A
| ps IDH |
| HzZWE [ tLzwe
Q HIGH-Z
DON'T CARE
K& UNDEFINED
REv- 1258 1-39 S w006, iron Semitontuctor o
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MT5C1001
1 MEG x 1 SRAM
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MICRON

MT5C1604
4K x 4 SRAM

SRAM

4K x 4 SRAM

FEATURES

* High speed: 9, 10, 12, 15, 20 and 25ns

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

¢ Single +5V +10% power supply

PIN ASSIGNMENT (Top View)

20-Pin DIP

* Easy memory expansion with CE option
¢ Allinputs and outputs are TTL-compatible

OPTIONS MARKING
¢ Timing
9ns access -9
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
® Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ
e 2V data retention L
¢ Temperature
Commercial (0°C to +70°C) None
Industrial  (-40°C to +85°C) IT

Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

o Part Number Example: MT5C1604D]J-10 L

NOTE: Not all combinations of operating temperature, speed, data retention
and low power are necessarily available. Please contact the factory for availabil-
ity of specific part number combinations.

GENERAL DESCRIPTION

The MT5C1604 is organized as a 4,096 x 4 SRAM using a
four-transistor memory cell with a high-speed, low-power
CMOS process. Micron SRAMs are fabricated using double-
layer metal, double-layer polysilicon technology.

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

A10 [

DQ4

(SA-1)
a1~ 20 [ vee
As[] 2 19 [] A3
as (] 3 18 [] A2
Ar[] 4 17 [] A1
asfl s 16 [] A0
Aoll s 15 [] pQ4
Ao} 7 14 [] pa3
A1l 8 13 [] ba2
ceEfl 9 12 [] a1
vss [| 10 1 [] WE
24-Pin SOJ
(SD-1)
A4 01 Vee
A5 [ 2 A3
A6 [ 3 A2
A7 [ 4 Al
A8 O 5 AO
A9 [ 6 NC
NC O 7 NC
8
9

A11 [
CE [
NC O
Vss [

DQ3
DQ2
DQ1
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 meet low
standby power requirements.

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

MT5C1604
REV. 12/93

Won Semiconductor, Inc., reserves the right to change products or specifications without notice.
©1993, Micron Semiconductor, Inc.
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MICHDN MT5C1604

4K x 4 SRAM

FUNCTIONAL BLOCK DIAGRAM

Vce GND

A —»
DQ4
A —»
A —» o _
) o)
(o) o
A —| O 16,384-BIT =
al MEMORY ARRAY o) ‘ !
(@) DQ1
A —» % Q
o =
A —»
CO———-«»— CE
A —» O—
(LSB)
O
—C WE

COLUMN DECODER

(LSB) POWER

A P
A A A A A
TRUTH TABLE
MODE CE WE DQ POWER
STANDBY H X HIGH-Z |[STANDBY
READ L H Q ACTIVE
WRITE L L D ACTIVE

MT5C1604 1 4 2 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice
REV. 12/93 - ©1993, Micron Semiconductor, Inc



MT5C1604

4K x 4 SRAM

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 ﬂ"‘* device.
Storage Temperature (plastic) ............ .-55°C to +150°C This is a stress rating only and functional operation of the
Power Dissipation LIW device at these or any other conditions above those indi-
Short Circuit Output CUITENt ......ureeereerssserererssrennns 50mA cated in the operational sections of this specification is not
Voltage on Any Pin Relative to Vss ............ -1V to Vcc +1V 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%)

INVYHS 110A S .

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 ILi -5 5 A
Output Leakage Current Output(s) disabled ILo -5 5 LA
0V < Vour < Vee
Output High Voltage loH = -4.0mA VoH 2.4 \ 1
Output Low Voltage loL =8.0mA VoL 0.4 Vv 1
Supply Voltage Vce 4.5 5.5 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -9 | -10 | -12 | -15 | -20 | -25 | UNITS | NOTES
Power Supply CE < Vu; Vee = MAX
Current: Operating f=MAX = 1/1RC lec 125 | 190(185|175| 165 (140 |130 | mA | 3,13
outputs open
Power Supply CE = Vi; Vce = MAX
Current: Standby f = MAX = 1/'RC IsB1 22 | 60 | 50 | 45| 40 |35 | 35 | mA 13
outputs open
CE 2 Vcc -0.2V; Vee = MAX
VIN < Vss +0.2V or IsB2 05| 3 3|13(3]3 5 mA 13
VIN 2 Vce -0.2V;f=0

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance Tp=25°C; f=1MHz Ci 5 pF 4
Output Capacitance Vcc =5V Co 7 pF 4
:;3?11% 1 - 43 Micron Semiconductor, Inc., reserves the right to change produg‘sggts smgo;: .;mnaouuc‘a Zi"iﬁ’;



INVHS 110A S

MICRON MT5C1604

4K x 4 SRAM

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

-9 -10 -12 -15 -20 -25

DESCRIPTION SYM | MIN | MAX [MIN | MAX | MIN [mAX | MIN [ MAX | MIN | MAX | MIN [MAX | uNITS [NOTES
READ Cycle
READ cycle time '‘RC | 9 10 12 15 20 25 ns
Address access time tAA 9 10 12 15 20 25 | ns
Chip Enable access time 'ACE 9 9 10 12 15 20 ns
Output hold from address change OH | 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z 1LZCE| 2 2 2 2 2 2 ns (7,14
Chip disable to output in High-Z HZCE 5 5 6 7 8 8 ns 6,7
Chip Enable to power-up time PU | 0 0 0 0 0 0 ns
Chip disable to power-down time PD 9 10 12 15 20 25 ns
WRITE Cycle
WRITE cycle time we | 9 10 12 15 20 25 ns
Chip Enable to end of write cw | 7 8 10 12 15 20 ns
Address valid to end of write AW | 7 8 10 12 15 20 ns
Address setup time IAS | 0 0 0 0 0 0 ns
Address hold from end of write AH | 0 0 0 0 0 0 ns
WRITE pulse width ‘WPi| 6 7 8 10 12 15 ns
WRITE pulse width wp2| 8 9 10 14 18 20 ns
Data setup time DS | 5 6 7 8 9 10 ns
Data hold time DH 1 1 1 1 1 1 ns
Write disable to output in Low-Z LZWE| 2 2 2 2 2 2 ns 7
Write Enable to output in High-Z tHZWE 4 5 5 6 8 8 ns 6,7

MT5C1604 1-44 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/93 = ©1993, Micron Semiconductor, Inc.



MICRDN MT5C1604

4K x 4 SRAM

INDUSTRIAL TEMPERATURE SPECIFICATIONS (IT)
The following specifications are to be used for Industrial Temperature (IT) MT5C1604 SRAMs.
(-40°C < T, < 85°C)

($) ]
i o
DESCRIPTION CONDITIONS SYMBOL | -10 -12 -15 -20 -25 | UNITS | NOTES -
Power Supply CE < Vi; Vee = MAX —|
Current: Operating f=MAX =1/RC lec 195 185 175 150 140 mA | 3,13 m

outputs open
Power Supply CE = ViH; Vcc = MAX m
Current: Standby f=MAX =1/RC IsB1 60 50 45 40 40 mA 13 >
outputs open g

CE > Vce -0.2V; Vec = MAX
VIN £ Vss +0.2V or IsB2 5 5 5 5 5 mA 13
VIN2Vce -0.2V; =0

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL | TYP MAX UNITS | NOTES
CE > (Vec -0.2V) Vee =2V lccor 130 300 pA 14
Data Retention Current | VIN 2 (Vce -0.2V)
or<0.2V Vcec =3V Iccor 210 550 pHA 14

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 14) (-40°C < T, <85°C)

-12 -15 -20 -25
PESERIFTION SYM | MIN | MAX | MIN | MAX | MIN | MAX MIN—IMAX UNITS |NOTES
READ Cycle
Output hold from address change 'OH 2 2 2 2 ns
Chip Enable to output in Low-Z 'LZCE | 1 1 1 1 ns 7
WRITE Cycle
Write disable to output in Low-Z tzZwe [1 ] [ ] [ [t [nms 7

MT5C1604 1 4 5 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/93 - ©1993, Micron Semiconductor, Inc.
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INVHS 110A

MlCRDN MT5C1604

4K x 4 SRAM

AUTOMOTIVE AND EXTENDED TEMPERATURE SPECIFICATIONS (AT AND XT)
The following specifications are to be used for Automotive Temperature (AT) and Extended Temperature (XT) MT5C1604
SRAMs. (-40°C < T < 125°C - AT) (-55°C < T, < 125°C - XT)

MAX
DESCRIPTION CONDITIONS SYMBOL -12 -15 -20 -25 | UNITS | NOTES
Power Supply CE < Vi; Voc = MAX
Current: Operating f=MAX =1/1RC lcc 185 175 150 140 mA | 3,13
outputs open
Power Supply CE = ViH; Vce = MAX
Current: Standby f=MAX =1/RC IsB1 50 45 40 40 mA 13
outputs open
CE = Vce -0.2V; Vee = MAX
VIN < Vss +0.2V or IsB2 5 5 5 5 mA 13
VIN>Vcec -0.2V;f=0

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL | TYP MAX UNITS | NOTES
CE > (Vcec -0.2V) Vee =2V Iccor 130 300 HA 14
Data Retention Current VIN > (Ve -0.2V)
or<0.2V Vce =3V lccor 210 550 HA 14

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 14) (-40°C < T < 125°C; -55°C < T < 125°C; Voc = 5V £10%)

-12 -15 -20 -25
DESCRIPTION SYM MIN | MAX | MIN |MAX MIN | MAX| MIN | MAX | UNITS |NOTES
READ Cycle
Output hold from address change OH 2 2 2 2 ns
Chip Enable to output in Low-Z 1LZCE 1 1 1 1 ns 7
WRITE Cycle
Write disable to output in Low-Z [ Wzwe | 1 | [ 1] [ 1] [ 1] | ns | 7

MT5C1604 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/93 1 '46 ©1993, Micron Semiconductor, Inc.



MICRON MT5C1604

4K x 4 SRAM

AC TEST CONDITIONS +5v +5v
Input pulse levels . ..Vss to 3.0V a 480 a ‘ 480
Input rise and fall iMES .............cceveeeerrrerreerreerns 3ns 255 30pF 255 T 5eF
Input timing reference levels ...........ccccccueennnen. 1.5V KL
Output reference levels ..........coccceveevireciicnnens 1.5V . .
) Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
OUtpUt load ..coeeeieeee e 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 < 'RC/2. 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 tHZWE are specified with CL = 5pF as 12. Chip enable and write enable can initiate and
in Fig. 2. Transition is measured £500mV from steady terminate a WRITE cycle.
state voltage. 13. Typical values are measured at 5V, 25°C and 15ns
7. At any given temperature and voltage condition, cycle time.
YHZCE is less than 'LZCE and tHZWE is less than 14. Typical currents are measured at 25°C.
LZWE.

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) | Voc =2V|  Icopr 130 300 pA 14
Data Retention Current VIN 2 (Vce -0.2V)

or<0.2v Vcec =3V lcopr 210 400 pA 14

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

MT5C1604 1 47 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5C1604

4K x 4 SRAM

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

\ 4.5V 4.5VY
Vee K VbR /

tCDR R

= /)

READ CYCLE NO. 18°

tRC |

ADDR \ VALID *
tAA |

toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 2 7.8.10

tRC

tacE
tLzcE tHZCE

DQ HIGH-Z DATA VALID —

tpy I tPD
B mme——
lec l

DON'T CARE

K& UNDEFINED

MT5C1604 1 4 8 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5C1604

SEMICONDUCTOR, INC. 4K X 4 S R A M

WRITE CYCLE NO. 1 -
(Chip Enable Controlled)

o1
twe é
ADDR ( :
taw o
tas | tow tAH =)
CE \L )[ >
twp1 g

e TN, ; /

| 'ps 'DH |
Q High-Z

WRITE CYCLE NO. 2712
(Write Enable Controlled)

twe

ADDR /-
tAw

1 fcw taH
CE 77/7&7/7/7/4& L,
I tas twp2
We s Ve
| 'ps 'DH |

| tHzWE l Lzwe
B AE————

Q HIGH-Z

DON'T CARE

B unpeFiNeD

MT5C1604 1 49 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON

SEMICONDUCTOR, ING

MT5C1605
4K x 4 SRAM

SRAM

4K x 4 SRAM

WITH OUTPUT ENABLE

FEATURES

¢ High speed: 9, 10, 12, 15, 20 and 25ns

¢ 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
9ns access -9
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
® Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ
e 2V data retention L
¢ Temperature
Commercial (0°C to +70°C) None

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

¢ Part Number Example: MT5C1605D]J-15 IT

NOTE: Not all combinations of operating temperature, speed, data retention
and low power are necessarily available. Please contact the factory for availabil-
ity of specific part number combinations.

GENERAL DESCRIPTION

The MT5C1605 is organized as a 4,096 x 4 SRAM using a
four-transistor memory cell with a high-speed, low-power
CMOSprocess. 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) with
this organization. This enhancement can place the outputs
in High-Z for additional flexibility in system design.

PIN ASSIGNMENT (Top View)

22-Pin DIP

(SA-2)
a1 7 2fve
A5 [ 2 21 ] A3
A6 [|3 20 [] A2
A7 [[ 4 19 [] A1
A8 |5 18 ] A0
A9 [l 6 17 {1 NC
At0 |7 16 [] DQ4
A1l |8 15 [] D@3
CE [| 9 14 [] D@2
©E [] 10 13 [] pQ1
vss [| 11 12 [] WE

24-Pin SOJ

(SD-1)

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

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

MT5C1605
REV. 12/93
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MICRON MT5C1605

4K x 4 SRAM
FUNCTIONAL BLOCK DIAGRAM
Vce GND
A —»
DQ4
A —> f
A —| T :
o o ;
A — 8 16,384-BIT E .
u MEMORY ARRAY o)
O f S » o
A —> g Q
: R guEg
A —»
o——e¢— CE
A —> :0—
(LSB)
( 3 OE
. WE
COLUMN DECODER
(LSB) POWER
Pttt o
A A A A A
TRUTH TABLE
MODE OF | TF | WE )] POWER
STANDBY X H X | HIGH-Z | STANDBY
READ L L H Q ACTIVE
NOT SELECTED | H L H | HIGH-Z | ACTIVE
WRITE X L L D ACTIVE
g;‘f;c: :%g 1 - 52 Micron Semiconductor, Inc., reserves the right to change pmdu&s 9::; ng%



MT5C1605

4K x 4 SRAM

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vcc Supply Relative to Vs .............. -1V to +7V mum Ratings” may cause permanent.damage to ﬂ}e 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 CUTTENt .rreresrsesrresesen, 50mA  cated in the operational sections of this specification is not
Voltage on Any Pin Relative to Vss ............ -1V to Ve +1V 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; Viee = 5V +10%)

INVYHS L10A S I

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 HA
Output Leakage Current Output(s) disabled ILo -5 5 uA
0V < Vout < Vce
Output High Voltage loH = -4.0mA VoH 24 Vv 1
Output Low Voltage loL = 8.0mA VoL 0.4 Y 1
Supply Voltage Vcee 4.5 55 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -8 | -10 | -12 | -15 | -20 | -25 | UNITS | NOTES
Power Supply CE < ViL; Vee = MAX
Current: Operating f=MAX = 1/1RC lcc 125 { 190185175165 (140 {130 | mA | 3,13
outputs open
Power Supply CE = ViH; Vee = MAX
Current: Standby f=MAX =1/RC IsB1 22 | 60 |50 | 45|40 |35 | 35| mA 13
outputs open
CE > Vce -0.2V; Voc = MAX
Vin £ Vss +0.2V or IsB2 0.5 3 3 3 3 3 5 mA 13
ViN>Vee -0.2V;f=0

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

MT5C1605 1 3 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 12/93 -5 ©1993, Micron Semiconductor, Inc.
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MICRON

SEMICONDUCTOR, INC.

MT5C1605
4K x 4 SRAM

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

-9 -10 -12 -15 -20 -25

DESCRIPTION SYM | MIN [MAX [MIN | MAX | MIN | MAX | MIN | MAX | MIN |MAX MIN [MAX | UNITS |NOTES
READ Cycle
READ cycle time RC | 9 10 12 15 20 25 ns
Address access time tAA 9 10 12 15 20 25 | ns
Chip Enable access time 'ACE 9 9 10 12 15 20 | ns
Output hold from address change 'OH | 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z LZCE| 2 2 2 2 2 2 ns |[7,14
Chip disable to output in High-Z HZCE 5 5 6 7 8 8 ns 6,7
Chip Enable to power-up time PU | 0 0 0 0 0 0 ns
Chip disable to power-down time PD 9 10 12 15 20 25 ns
Output Enable access time 'AOE 45 5 6 7 8 8 ns
Output Enable to output in Low-Z 1LZOE| 0 0 0 0 0 0 ns
QOutput disable to output in High-Z HZOE 4.5 5 5 6 7 8 ns 6
WRITE Cycle
WRITE cycle time we | 9 10 12 15 20 25 ns
Chip Enable to end of write cw | 7 8 10 12 15 20 ns
Address valid to end of write AW | 7 8 10 12 15 20 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 WP1| 6 7 8 10 12 15 ns
WRITE pulse width ‘wp2 | 8 9 10 14 18 20 ns
Data setup time DS | 5 6 7 8 9 10 ns
Data hold time DH | 1 1 1 1 1 1 ns
Write disable to output in Low-Z 1ZWE| 2 2 2 2 2 2 ns 7
Write Enable to output in High-Z HZWE 4 5 5 6 8 8 ns 6,7

MT5C1605
REV. 12/93
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MT5C1605

4K x 4 SRAM

INDUSTRIAL TEMPERATURE SPECIFICATIONS (IT)
The following specifications are to be used for Industrial Temperature (IT) MT5C1605 SRAMs.

(-40°C < T, < 85°C)

MAX
DESCRIPTION CONDITIONS SYMBOL | -10 -12 -15 -20 -25 | UNITS | NOTES
Power Supply CE < Vui; Vec = MAX
Current: Operating f=MAX =1/RC lcc 195 185 175 150 140 mA | 3,13
outputs open
Power Supply CE 2 ViH; Vce = MAX
Current: Standby f=MAX = 1/1RC IsB1 60 50 45 40 40 mA 13
outputs open
CE 2 Vcc -0.2V; Veo = MAX
Vin < Vss +0.2V or IsB2 5 5 5 5 5 mA 13
ViN>Vce -0.2V; f=0
DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)
DESCRIPTION CONDITIONS SYMBOL | TYP MAX UNITS | NOTES
CE = (Vec -0.2V) Vcec =2V lccor 130 300 HA 14
Data Retention Current ViN 2 (Vce -0.2V)
or<0.2V Vcc =3V lccor 210 550 A 14

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 14) (-40°C < T, < 85°C)

-12 -15 -20 -25
OESCRIPTION SYM | MIN | MAX MIN]MAX MIN | MAX| MIN | MAX | UNITS |NOTES
READ Cycle
Output hold from address change tOH 2 2 2 2 ns
Chip Enable to output in Low-Z 1LZCE 1 1 1 1 ns 7
WRITE Cycle
Wirite disable to output in Low-Z [ tzwe | 1 ] [ 1] [ 1] [ 1] [ ns | 7

MT5C1605
REV. 12/93
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MICRON

SEMICONDUCTOR, INC.

MT5C1605

4K x 4 SRAM

AUTOMOTIVE AND EXTENDED TEMPERATURE SPECIFICATIONS (AT AND XT)
The following specifications are to be used for Automotive Temperature (AT) and Extended Temperature (XT) MT5C1605
Ol SRAMs. (-40°C < T, < 125°C - AT) (-55°C < T < 125°C - XT)

O MAX
: DESCRIPTION CONDITIONS SYMBOL -12 -15 -20 -25 | UNITS | NOTES
Power Supply CE < ViL; Voc = MAX
m Current: Operating f=MAX = 1/1RC Icc 185 175 150 140 mA | 3,13
m outputs open
> Power Supply CE 2 Vii; Voc = MAX
g Current: Standby f=MAX = 1/'RC IsB1 50 45 40 40 mA 13
outputs open
CE = Vec -0.2V; Vee = MAX
VIN £ Vss +0.2V or IsB2 5 5 5 5 mA 13
VIN>Vce -0.2V;f=0

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL TYP MAX UNITS | NOTES
CE > (Vec -0.2V) Vee =2V Iccor 130 300 uA 14
Data Retention Current VIN 2 (Vec -0.2V)
or<0.2V Vcec =3V lccor 210 550 HA 14

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 14) (-40°C < T, < 125°C; -65°C < T, < 125°C; Vce = 5V £10%)

-12 -15 -20 -25
DESCRIPTION SYM | MIN [MAX| MIN | MAX | MIN | MAX| MIN | MAX | UNITS [NOTES
READ Cycle
Output hold from address change 'OH 2 2 2 2 ns
Chip Enable to output in Low-Z 1LZCE 1 1 1 1 ns 7
WRITE Cycle
Write disable to output in Low-Z 1L ZWE | 1 ] | 1 | | 1 | | 1 | I ns | 7

MT5C1605
REV. 12/93
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MICRDN MT5C1605

4K x 4 SRAM

AC TEST CONDITIONS +8v +sv -
Input pulse levels .........ccccooeeevvvricennnne. Vss to 3.0V a 480 a 480
Input rise and fall HMES .........c..veeeerereeeeeereserereene 3ns 255 80 pF 255 T SPF o1
Input timing reference levels ...........ccoccovcernennee. 1.5V \V/ <
Output reference levels ........ccccooeeivincnicnenns 1.5V . . O
' Fig. 1 OUTPUT LOAD Fig.2 OUTPUT LOAD r-
Output l0ad .......cccevevviriirccnennne See Figures 1 and 2 EQUIVALENT EQUIVALENT _|
NOTES >
1. All voltages referenced to Vss (GND). 9. Device is continuously selected. All chip enables are g
2. -3V for pulse width < 'RC/2. 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 loading 11. 'RC = Read Cycle Time.
as shown in Fig. 1 unless otherwise noted. 12. Chip enable and write enable can initiate and
6. *HZCE, 'HZWE and *HZOE are specified with CL terminate a WRITE cycle.
= 5pF as in Fig. 2. Transition is measured +500mV 13. Typical values are measured at 5V, 25°C and 15ns
from steady state voltage. cycle time.
7. Atany given temperature and voltage condition, 14. Typical currents are measured at 25°C.
tHZCE is less than 'LZCE and tHZWE is less than 15. Output enable (OE) is inactive (HIGH).
tLZWE. 16. Output enable (OE) is active (LOW).

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 VoRr 2 Vv

CE = (Vec -0.2V) | Vec =2V | lccor 130 300 UA 14
Data Retention Current Vin 2 (Vee -0.2V)

or<0.2V Vce =3V lccor 210 400 UHA 14
Chip Deselect to Data 'CDR 0 ns 4
Retention Time
Operation Recovery Time R RC ns 4,11
g‘é“slc:x; 1 - 57 Micron Semiconductor, Inc., reserves the right to change pm«;«f 93’3 Wé:::;’:iﬁ g?t:::‘i
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MT5C1605

4K x 4 SRAM

Vcee

ADDR

DQ

lcc

RS/ S

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

\| 4.5V

Vbr

'CDR

tRC |
( VALID >\<
Y |
oH
PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27810
RC
\ /l
tACE
fLzoE | tHzOE
\ }
\
taCE
tLzcE HZCE
HIGH-Z _@K DATA VALID —

Py l
aadECEEEE———

| tPD l
e E——

//)] DON'T CARE

R UNDEFINED

MT5C1605
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MICFIDN MT5C1605

4K x 4 SRAM

Ohip Enable controlled) [

(&) |

' <

'WC o

ADDR J :

tas o tow tap %

* J\ twp1 / E
= T J 7
o T s YT,

WRITE CYCLE NO. 21215
(Write Enable Controlled)

& Wml t : T,
e I N\ 1
| ps DH
DON'T CARE
KRR} unoerineD

MT5C1605 1 59 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MI:HDN MT5C1605

4K x 4 SRAM

WRITE CYCLE NO. 37,1216
(Write Enable Controlied)

twe
ADDR
taw
I ‘ow tAH
= T VT,
I 'hs twp2
" ), |
[ 'ps bH |
D WM DATA VALID W
tHzZWE I tZWE
@ HIGH-Z
DON'T CARE

UNDEFINED

MT5C1605 1 60 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON

SEMICONDUCTOR, INC.

MT5C6404
16K x 4 SRAM

SRAM

16K x 4 SRAM

FEATURES

* High speed: 9, 10, 12, 15, 20 and 25ns

* 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
9Ins access -9
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
* Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ
e 2V data retention L
¢ Temperature
Commercial (0°C to +70°C) None
Industrial ~ (-40°C to +85°C) T

Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

¢ Part Number Example: MT5C6404DJ-15 L.

NOTE: Not all combinations of operating temperature, speed, data retention
and low power are necessarily available. Please contact the factory for availabil-
ity of specific part number combinations.

GENERAL DESCRIPTION

The MT5C6404 is organized as a 16,384 x 4 SRAM using
afour-transistor memory cell withahigh-speed, low-power
CMOS process. Micron SRAMs are fabricated using double-
layer metal, double-layer polysilicon technology.

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

PIN ASSIGNMENT (Top View)

22-Pin DIP

(SA-2)
as 01 7 2] ve
A6 ]2 21 [] A4
A7 |3 20 [] A3
A8 [| 4 19 [] A2
A9 [|5 18 [] A1
A10 [} 6 17 [ A0
A1 []7 16 [] DQ4
A2 | 8 15 [] DQ3
A13 [] 9 14 [] DQ2
CE [] 10 13 [] DQ1
vss [| 11 12 [] WE

24-Pin SOJ
(SD-1)
A5 O 1 24 [0 Vee
A6 [ 2 23 0 A4
A7 03 22 1 A3
A8 [ 4 21 [1 A2
ALl 5 20 1 A1
A0 6 19 00 A0
AT 7 18 1 NC
A2 8 17 0 DQ4
A13 09 16 [ DQ3
CE O 10 15 1 DQ2
NC [ 11 14 0 pQ1
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 meet low
standby power requirements.

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

MT5C6404
REV. 12/93
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MICRDN MT5C6404

16K x 4 SRAM

FUNCTIONAL BLOCK DIAGRAM

Vce GND

DQ4

65,536-BIT
MEMORY ARRAY

DQ1

ROW DECODER
1/0 CONTROL

T

117

(LSB)

@
—( Ml =

(LSB) POWER

COLUMN DECODER

I T Ponn

A A A A A A A

TRUTH TABLE

MODE CE WE DQ POWER
STANDBY H X HIGH-Z STANDBY
READ L H Q ACTIVE
WRITE L L D ACTIVE

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

SEMICONDUCTOR, INC.

MT5C6404
16K x 4 SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss .
Storage Temperature (plastic) ............cc.....

Power Dissipation

Short Circuit Output Current

50mA

Voltage on Any Pin Relative to Vss ............ -1V to Vcc +1V

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C < T, < 70°C; Vice = 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 L10A S .

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 <Vin< Vee 1L -5 5 uA
Output Leakage Current Output(s) disabled ILo -5 5 uA
0V < Vour < Vcee
Output High Voltage loH = -4.0mA VoH 2.4 \" 1
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1
Supply Voltage Vce 4.5 55 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -9 | -10 | -12 | -15 | -20 | -25 | UNITS | NOTES
Power Supply CE < Vi; Vee = MAX
Current: Operating f=MAX = 1/RC lcc 125 [ 190 | 185|175| 165|140 | 130 | mA | 3,13
outputs open
Power Supply CE 2 ViH; Vce = MAX
Current: Standby f=MAX =1/RC IsB1 22 | 60 | 50 | 45| 40 |35 | 35 | mA 13
outputs open
CE = Vcc -0.2V; Vce = MAX
VIN < Vss +0.2V or IsB2 05 (3|3 |3|] 3|3 5 mA 13
VIN > Vce -0.2V; =0
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance Tp=25°C; f=1MHz Ci 5 pF 4
QOutput Capacitance Vcec =5V Co 7 pF 4
g;sf:m 1 _63 Micron Semiconductor, Inc., reserves the right to change produ@ct‘ssgra sﬁﬁ'ﬁ‘éﬁ :{;m:g {,‘ff"iﬁi‘,
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MICHDN MT5C6404

16K x 4 SRAM

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

-9 -10 -12 -15 -20 -25

DESCRIPTION sym | min [mMAX| MIN [mAx | miN [ max | min [ mAx | miN max [miN [max | uNiTs [NoTES
READ Cycle
READ cycle time 'RC | 9 10 12 15 20 25 ns
Address access time AA 9 10 12 15 20 25 ns
Chip Enable access time 'ACE 9 9 10 12 15 20 | ns
Output hold from address change OH | 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z LZCE| 2 2 2 2 2 2 ns |7,14
Chip disable to output in High-Z HZCE 5 5 6 7 8 8 ns 6,7
Chip Enable to power-up time PU | O 0 0 0 0 0 ns
Chip disable to power-down time PD 9 10 12 15 20 25 ns
WRITE Cycle
WRITE cycle time WC | 9 10 12 15 20 25 ns
Chip Enable to end of write cw | 7 8 10 12 15 20 ns
Address valid to end of write AW | 7 8 10 12 15 20 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| 6 7 8 10 12 15 ns
WRITE pulse width ‘wp2 | 8 9 10 14 18 20 ns
Data setup time DS | 5 6 7 8 9 10 ns
Data hold time DH | 1 1 1 1 1 1 ns
Write disable to output in Low-Z LZWE| 2 2 2 2 2 2 ns 7
Write Enable to output in High-Z HZWE 4 5 5 6 8 8 ns 6,7

MT5C6404 1-64 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MT5C6404

16K x 4 SRAM

INDUSTRIAL TEMPERATURE SPECIFICATIONS (IT) -
The following specifications are to be used for Industrial Temperature (IT) MT5C6404 SRAMs.
(-40°C < T, <85°C) (4]
I o)
DESCRIPTION CONDITIONS SYMBOL | -10 -12 -15 -20 -25 | UNITS | NOTES r
Power Supply CE < Vi; Vee = MAX —l
Current: Operating f=MAX =1/'RC lcc 195 185 175 150 140 mA | 3,13 m
outputs open
Power Supply CE 2 ViH; Vce = MAX m
Current: Standby f=MAX = 1/RC IsB1 60 50 45 40 40 mA 13 >
outputs open g
CE 2 Vcc -0.2V; Vce = MAX
VIN < Vss +0.2V or IsB2 5 5 5 5 5 mA 13
VIN>Vce -0.2V;f=0

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL | TYP MAX UNITS | NOTES
CE > (Vee -0.2V) Vce =2V Iccor 130 300 HA 14
Data Retention Current | ViN 2> (Vcc -0.2V)
or<0.2V Vce =3V Iccpbr 210 550 LA 14

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 14) (-40°C < T, < 85°C)

-12 -15 -20 -25
DESCRIPTION SYM | MIN |MAX | MIN | MAX | MIN | MAX| MIN | MAX | UNITS |NOTES
READ Cycle
Output hold from address change 'OH 2 2 2 2 ns
Chip Enable to output in Low-Z WZCE | 1 1 1 1 ns 7
WRITE Cycle
Write disable to output in Low-Z [izwe [ 1] T+ T1] T e 7

MTS5C6404 1 6 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICHDN MT5C6404

16K x 4 SRAM

AUTOMOTIVE AND EXTENDED TEMPERATURE SPECIFICATIONS (AT AND XT)
The following specifications are to be used for Automotive Temperature (AT) and Extended Temperature (XT) MT5C6404
(3] SRAMSs. (-40°C < T, < 125°C - AT) (-55°C < T, < 125°C - XT)

(@) MAX
: DESCRIPTION CONDITIONS SYMBOL -12 -15 -20 -25 | UNITS | NOTES
Power Supply CE < Vii; Vee = MAX
m Current: Operating f=MAX=1/RC lcc 185 175 150 140 mA | 3,13
m outputs open
> Power Supply CE 2 ViH; Voc = MAX
g Current: Standby f=MAX = 1/1RC IsB1 50 45 40 40 mA 13
outputs open
CE = Vcc -0.2V; Vce = MAX
VIN < Vss +0.2V or IsB2 5 5 5 5 mA 13
ViN>Vee -0.2V; =0

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL [ TYP MAX UNITS | NOTES
CE = (Vec -0.2V) Vce =2V lccor 130 300 A 14
Data Retention Current | Vin > (Vce -0.2V)
or<0.2V Vce =3V lccor 210 550 pA 14

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 14) (-40°C < Ty < 125°C; -565°C < T, < 125°C; Vee = 5V £10%)

-12 -15 -20 -25
DESCRIPTION SYM | MIN | MAX | MIN |MAX MIN | MAX| MIN | MAX | UNITS |NOTES
READ Cycle
Output hold from address change tOH 2 2 2 2 ns
Chip Enable to output in Low-Z ZCE | 1 1 1 1 ns 7
WRITE Cycle
Wiite disable to output in Low-Z [tzwe T1 ] 1] T[] [1] [nm 7

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

16K x 4 SRAM

AC TEST CONDITIONS +5V +5V
INPUL PUISE [BVEIS ... o 480 o 480
Input rise and fall tiMes ...........c.cvevereereerereesenn. 255 30pF 255 T SPF
Input timing reference levels ... v
Output reference levels............ccoevviiinncnnnnene. 1.5V . .
. Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
Output load ...ooceeviieiieeieie 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 < {RC/2. 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 and write enable can initiate and
Fig. 2. Transition is measured +500mV from steady terminate a WRITE cycle.
state voltage. 13. Typical values are measured at 5V, 25°C and 15ns
7. At any given temperature and voltage condition, cycle time.
tHZCE is less than 'LZCE and tHZWE is less than 14. Typical currents are measured at 25°C.
fLZWE.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VDR 2 v

CE > (Vec -0.2V) | Voc =2V Iccor 130 300 HA 14
Data Retention Current VIN 2 (Ve -0.2V)

or<0.2V Vce =3V Iccor 210 400 HA 14
Chip Deselect to Data 'CDR 0 ns 4
Retention Time
Operation Recovery Time R tRC ns 4,11
I:‘I'ém 1 '67 Micron Semiconductor, Inc., reserves the right to change %&Wﬁﬁ;ﬂh&:m
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MICHDN MT5C6404

16K x 4 SRAM

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

4.5V 4.5V,
Vee X VbR

{CDR tR

R/ S = R

L

READ CYCLE NO. 18?9

RC |
ADDR Y VALID )L
Y |
toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27810

tRC
CE N\ /
tACE
t
t zce HZCE
DQ HIGH-Z DATA VALID ) E—

tPy | tPD
[ ——1
lcc J/ 1

DON'T CARE

UNDEFINED

1 6 8 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICFIDN MT5C6404

16K x 4 SRAM

WRITE CYCLE NO. 1
(Chip Enable Controlled)

twe
ADDR (
taw
tas | tow taH
CE \L ){

| twp1

wE WW/WJ& LTI,
’ tDs DH !

D /4ZZZZZ:/lZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ}L DATA VALID J{ZZZZZZZZZ:

Q High-Z

WRITE CYCLE NO. 27.12
(Write Enable Controlled)
twe
ADDR
taw
| fow tAH

I/ m T,

tas twp2

WE XUk Vi
[ 'bs 'H |

XXX XX XXX XX XXX X XXX XX XXX XXXXXXY
0 e e e e !

HIGH-Z

DON'T CARE

B unpeFiINED

MT5C6404 1 69 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON

SEMICONDUCTOR, ING

MT5C6404
16K x 4 SRAM
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MICRON

MT5C6405
16K x 4 SRAM

SRAM

16K x 4 SRAM

WITH OUTPUT ENABLE

FEATURES

¢ High speed: 9, 10, 12, 15, 20 and 25ns

¢ 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
9ns access -9
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
* Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ
e 2V data retention L
* Temperature
Commerical (0°C to +70°C) None

Industrial ~ (-40°C to +85°C) 1T
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

¢ Part Number Example: MT5C6405D]-15 L

NOTE: Not all combinations of operating temperature, speed, data retention
and low power are necessarily available. Please contact the factory for availabil-
ity of specific part number combinations.

GENERAL DESCRIPTION

The MT5C6405 is organized as a 16,384 x 4 SRAM using
afour-transistor memory cell withahigh-speed, low-power
CMOS process. 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) with
this organization. This enhancement can place the outputs
in High-Z for additional flexibility in system design.

PIN ASSIGNMENT (Top View)

24-Pin DIP

(SA-3)
A5 [} 1 24 ] Veo
A6 | 2 23 [] A4
A7 [|3 22 [] A3
A8 [l 4 21 [] A2
A9 []5 20 [] A1
Af0 [| 6 19 [] A0
A1 [j7 18 [] NC
A2 (|8 17 [] DQ4
A13 [| 9 16 [] D@3
CE [| 10 15 [] DQ2
OE [| 11 14 [] pQ1
vss [| 12 13 [] WE

24-Pin SOJ

(SD-1)
A5 [0 1 24 1 Vee
A6 [ 2 23 [1 A4
A7 (3 22 [1 A3
A8 [ 4 21 1 A2
A9 5 20 0 Al
A10 0] 6 19 1 A0
A1 07 18 I NC
A208 17 1 DQ4
A13 109 16 [1 DQ3
CE Q10 15 1 DQ2
OE O 11 14 [1 DQ1
Vss [ 12 13 1 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 OFE and CE go
LOW. The device offers a reduced power standby mode
when disabled. This allows system designers to meet low
standby power requirements.

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