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ABOUT THE COVER:

Front — Micron’s DRAM products, shown here atop a
4 Meg DRAM wafer, offer a variety of features and advan-
tages. Pictured are Micron’s 3.3-volt, 16 Meg DRAM SOJ;
4 Meg DRAM SOJ with Extended Data-Out; and 3.3-volt,
4 Meg DRAM TSOP.
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PREFACE
GENERAL INFORMATION

IMPORTANT NOTICE

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

MICRON 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 FROMMICRON, 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
AUTHORIZEDFORUSE ASCRITICAL
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
SIGNIFICANT INJURY TOTHE USER.

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

PREFACE. «
REV. 4/94

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
©1994, Micron Semiconductor, inc.



MICRDN PREFACE

enemoucron e GENERAL INFORMATION

PREFACE
REV. 4/84.

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
©1994, Micron Semiconductor, Inc.



MlanN PREFACE

GENERAL INFORMATION

Dear Customer:

Micron Semiconductof, 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 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 H Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 4/94 - n ©1994, 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 customer expectations, in-
cluding JIT programs, made possible by ever-increasing
product reliability. ‘

COMPONENT INTEGRATED CIRCUITS

Micron entered the memory market 14 years ago, first
designing, then manufacturing dynamic random access
memory (DRAM). From there, we developed high-per-
formance 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 use in highly specialized
applications. Micron’s bare die products are. available
both in 6" wafers and wafflepacks.

CUSTOM MANUFACTURING SERVICES

For total project management, Micron offers value-
added services. These include both standard contract
manufacturing services for system-level products includ-
ing design, assembly, customer kitted assembly, compre-
hensive quality testing or shipping as well as complete

*See NOTE, page v.
**For more information on AMBYX, see Section 6.

turnkey services covering all phases of production. Our
component and system-level manufacturing facilities
are centrally located in Boise, Idaho, so the component
products you need are readily available.

MICRON DATAFAX

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

QUALITY

Without a doubt, quality is the most important thing
we provide to every Micron customer with each Micron
shipment. That's because we believe that quality must
be internalized consistently at each level of our company.
We provide every Micron team member with the training
and motivation needed to make Micron’s quality philoso-
phy a reality.

One way we have measurably improved both produc-
tivity and product quality is through our own quality
improvement program formed by individuals through-
out the company. Micron quality teams get together to
address a wide range of issues within their areas. We
consistently and regularly perform a company-wide self-
assessment based on the Malcolm Baldrige National
Quality Award criteria. We’ve also implemented statisti-
cal process controls to evaluate every facet of the memory
design, fabrication, assembly and shipping process. And
our AMBYX intelligent burn-in and test system™ gives
Micron a unique edge in product reliability.

These quality programs recently resulted in Micron
becoming one of the first U.S. semiconductor manufac-
turers to receive ISO 9001 certification. ISO 9001 is the
most comprehensive level of certification in the interna-
tionally recognized ISO family of specifications. The cer-
tification implies that Micron’s systems for accepting
orders, reviewing customers’ specifications, manufactur-
ing and testing products, and delivering those products
to its customers are quality controlled and produce con-
sistent resuits.

PREFACE
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ABOUT THIS BOOK

CONTENT

The 1994 DRAM Data Book from Micron Semiconductor
provides complete specifications on all standard DRAMs
and DRAM modules as well as specialty and derivative
products based on our DRAM production process.

The DRAM Data Book is one of three product data books
Micron currently publishes. Its two companion volumes
include our SRAM Data Book and the Specialty DRAM Data
Book. As product lines continue to diversify, more data
books will be released.

SECTION ORGANIZATION ,

Micron’s 1994 DRAM Data Book contains a detailed Table
of Contents with sequential and numerical indexes of prod-
ucts as well as a complete product selection guide. The Data
Book is organized into nine sections:

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

® Section 5: Technical /application 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: Sales 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 DRAM section begins
with the 1 Meg x 1 followed by 4 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, new product data sheets that are new
additions are designated with a “New” indicator in the tab
area of each page.

SURVEY

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

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

Micron 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:
U.S.A. 800-932-4992
Intl. 01-208-368-3410
Fax 208-368-3342

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 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: Micron’s DRAM Data Book uses acronyms to refer to certain industry-standard-setting bodies. These are defined

below:

EIA/JEDEC—ElIectronics 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.

PREFACE
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EXPANDED COMPONENT NUMBERING SYSTEM

AA BB CC DDDD FFF -GG 711

| | |
MT4C425GDJ-8 VL
Micron —— L— Low Voltage, Low Power (Extended Refresh)
DRAM 80ns Access Time :
CMOS L S0J Package
256K x 4
AA - PRODUCT LINE IDENTIFIER E - DEVICE VERSIONS
Micron Product ...........ccocevneerenenceinienneesisesneeeienens MT (Alphabetic characters only; located between D and F when
BB - PRODUCT FAMILY required.)
DRAM o 4 JEDEC Test Mode (4 Meg DRAM) . J
DPDRAM (VRAM) ... . .42 Errata on Base Part - Q
TPDRAM 43 FFF - PACKAGE CODES ‘
SRAM 5 PLASTIC
Synchronous SRAM . . 58 DIP ... ‘ ‘ Blank
CC - PROCESS TECHNOLOGY %IPP (Wide Body) s vg
OMOS .ctetererennesnsesrrtnsnsnsssesnscse C
Low Voltage CMOS .. ersserrs LC LOG vsvsmsnsmmsmssssmsmssssrstsnsssrno - &
¢ SOP/SOIC ... SG
DDDD - DEVICE NUMBER QFP........ e ..LG
(Can be modified to indicate variations) TSOP (Type H) SRR TG
LYY Width, Density TSOP (Reversed) e RG
DPDRAM (VRAM) .. ... Width, Density TSOP (Longer) e e TL
TPDRAM .. ... Width, Density SOJ.......... - e DJ
SRAM ..o i Total Bits, Width S0J (Reversed) S DR
SYNCHrONOUS SRAM .....oomeieeeeereeeeseeeemninees Density, Width S0J (Longer) ST DL
PREFACE Vi Micron Semiconductor, Inc., reserves the right to change pfodlg‘sgg; s;h;‘eclcmcaﬂst;r\: wnnt;mug:fot:cs
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EXPANDED COMPONENT NUMBERING SYSTEM (continued)

"AA BBCC DDDD FFF -GG 2Z7Z
L1 1__| L1 |
MT4C4256DJ-8 VL

Micron ——1 | l L
DRAM
CMOS

256K x 4

GG — ACCESS TIME

T T ST SN AR L P 0 S SN 5ns or 50ns

o TN Lt S NS AP P 6ns or 60ns

Y (SRR ¢ SLE SR A S 7ns.or 70ns

..... 8ns or 80ns
10ns or 100ns

S ettt aean 12ns or 120ns
1D et sene b benen 15ns or 150ns
L OO SOOI 17ns
-20.. .. 20ns
22D et an 25ns
LT S A 35ns
45 45ns
-50 (SRAM only) .. 50ns
X .. 53ns

-55..

270 (SRAM only

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

Example:

A DRAM supporting low power,

h (L); low voltag

(V) and the industrial temperature range (IT) would be indicated as

Low Voltage, Low Power (Extended Refresh)
80ns Access Time
SOJ Package

ZZ ZZ - PROCESSING CODES (continued)

DRAMs
Low Power (Extended Refresh) ........ccccveverveeercerieirennns L
Low Power (Self Refresh) .........cvcmmreernrrseneeseiesisrireen, S
SRAMs
Low Volt Data Retention .............ccoeeeeerneesieneeerceeeenes L
LOW POWET ...ttt naene P

Low Power, Low Volt Data Retent
EPI Wafer
Commercial Testing

0°C to +70°C

“40°C 10 +85°C ...

-40°C to +125°C

-55°C to +125°C
Special Processing

Engineering Sample

Mechanical Sample

Sample Kit*

Tape-and-Reel* .

Bar Code™ ................

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

vV L T
INERMIM e |
LOW VORAQE ...ttt \Y
PREFACE 28 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Vil ©1994, Micron Semiconductor, Inc.
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NEW COMPONENT NUMBERING SYSTEM

Ar T S(_: Dnnlnnn EE FFF -GG zz
MT4C1M1 6A1 DJ-8 VL

Micron — |
DRAM
CMOS

_l_— Low Voltage, de Power (Extended Refresh)
80ns Access Time
SOJ Package

Data Sheet Defined

1Megx 16

AA - PRODUCT LINE IDENTIFIER
Micron Product

BB - PRODUCT FAMILY

DPDRAM (VRAM) ....covureerrirrereresesrnsesresssssssssesssssessssnees
TPDRAM
Synchronous DRAM
SRAM ....
Synchronous SRAM

CC - PROCESS TECHNOLOGY

Low Voltage CMOS
BiCMOS .
Low Voltage BICMOS .............coooveivieiec v LB

DDDDDD - DEVICE NUMBER
Depth, Width
Example:

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

No Letter .... R Bits

'I.Vlegabits

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
DIP ettt Blank
DIP (Wide Body) ...................... w
A | ettt Z
. LCC . S EJ
SOP/SOIC ..ot eniees SG
QPP et LG
- TSOP (TYPE ) ceoeeeeerreircererneienseeseeeseeseseesesseeseeseeseniens TG
~ TSOP (REVEISEA) .eovvvveerreerererreesseeesesssesssessessnsesesensenns RG
TSOP (LONGEI) oo sniens e TL
S0U ettt DJ
S0J (Wide) .......... ... DW
SOJ (REVEISEA) ..ot bt DR
SOJ (LONGET) ..ttt seieeessessaeise s sesssiesasane DL

PREFACE
REV.4/94
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NEW COMPONENT NUMBERING SYSTEM (continued)

AA BBCC DDDDDD EE FFF-GG 7ZZ1z
| 11 | 1

1

MT4C1M16A1DJ-8 VL

Micron —] ’ T Low Voltage, Low Power (Extended Refresh)
DRAM 80ns Access Time
CMOS - SOJ Package

1 Meg x 16 Data Sheet Defined
GG - ACCESS TIME ZZ ZZ - PROCESSING CODES (continued)
B e Sriueserossimssnensssesaorses — +eene. BNS OF 50NS DRAMs
6.... ... 6ns or 60ns Low Power (Extended Refresh) .........covverereverierreecnnenns L
7. ... Ins or 70ns Low Power (Self REfresh) ..........ccoocuceciveecsion e S
-8.... ... 8ns or 80ns SRAMs i
20 e e e 9ns or 90ns Low Volt Data Retention .............ccocevreurenes heeriesssonsersonnan
-10.... ... 10ns or 100ns LOW POWET ...
-12... ... 12ns or 120ns Low Volt Data Retention, Low Power .
-15.... EPTWATEK ..o
-17... Commercial Testing
| -20.... 0°C 0 470°C ...oovviieere s
\f -25.... -40°C to +85°C ......
‘ -35 -40°C to +125°C ....
-45 -55°G 10 +125°C ..ot
-53.... Special Processing
-55 ENgineering Sample.........ccvcivrcirieaenecesenerieninins
7222 - procEssiNG coes Mot e
(Multiple processing codes are separated by a space and are Tape-and-Reel* ......... ) )
listed in hierarchical order.) BAE COUE™ ovvvveeeerrrreeeeessssesesessessssseemmsssssssseesesessessesssnsses

Example:
A DRAM supporting low power, ded refresh (L); low voltag
“ (V) and the industrial temperature:range (IT) would be indicated as

| VLI
INEEFIM <ot ens |
LOW VOIRAGE ... ceoeeveeerereireceeeeresescneesesesssses e snsseasssenneeien \'

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

PREFACE f
| REV. 4194 IX
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MODULE NUMBERING SYSTEM

AA BB CDDDEEEFFF GG HH JJ KK
S N Yt Y I B

, MT12LD136xxG-7 L '
Micron —1 L DRAM Low Power
12 Components J l L 70ns Access Time

3.3 Volt Gold Plating

DRAM Module L Device Version
1 Meg x36
AA - PRODUCT LINE IDENTIFIER L JJ — ACCESS TIME
Micron Semiconductor Product ............c..cooereericrirnniiane. MT -10...
BB - NUMBER OF MEMORY COMPONENTS 1?
C —-PROCESS TECHNOLOGY A7
LOW VOLTAGE (3.3V) eeovveseeeeeeseeeesseoessseeessoseesssseees L gg ------------------------------------------------
DDD - RAM FAMILY -35... '
DRAM .......ccvvvirnnes -6.....
DRAM TSOP.......... T
SRAM ......... -8....
SRAM TSOP T
SYNCHRONOUS SRAM . sy KK - MODULE SPECIAL DESIGNATOR
SYNCHRONOUS SRAM TQFP ... SYT SRAM
VRAM . T v 2V data retention .......coeeeeeeveereniiinniiiiesiins L
LOW POWET ...ttt s e asnssennae P
EEE - DEPTH Low Power, 2V data retention ............cccoeeeveeeeecuernnennne LP
. DRAM i
FFF - WIDTH Low Power (Extended Refresh) ...........cccocvenvireeicnnnnns L
GG - DEVICE VERSIONS ECC ..ottt et s nen
Specified by individual data sheet (Synchronous SRAM only) Extended Data Qut ..........c.covevereiereneieiceeeeeee e
Self Refresh........ccccoerervererinnnnne
HH - PACKAGE CODE 16 Meg DRAM 4,096 Refresh
Gold Plated SIMM/DIMM ...........ccoueveeeee. G
............... z
........... N
.............. M
Small Outline DIMM H
Small Outling Gold DIMM ............oooerveeeeeerrresnrreeesenns HG
Double-Sided SIMM (1 or 4 Meg x 36 Only) ..... .. DM
Double-Sided SIMM (Gold 1 or 4 Meg x 36 Only) ............ DG
SESF:XE X Micron Sen‘!ioommcwr. Inc., reserves the right to change produ@a‘s 9;; 'sﬁ:;?nagoer:i ov;m ::l::
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DRAM CARD NUMBERING SYSTEM

AA BB CCCC DDD EE FF -G H

1 I |
MT8D88C1 32VH-8S
Micron — | Special Designator
8 Components 80ns Access Time
88-Pin DRAM Card —8MM Special Destgnator
1 Meg x32
. AA - Product Line Identifier G - ACCESS TIME
Micron Product ........coeveneceicee e MT TP PO R ST 50ns
' BB - NUMBER OF MEMORY COMPONENTS g ........... 982:
| CCCC - DRAM CARD DESIGNATOR AND PIN COUNT B S 80ns
! 88-Pin DRAM Card .........coouveerieeeirieeceeseereeeereesverenns D88C H- SPECIAL DESIGNATOR
DDD - DEPTH Self RErESH ... S
EE - WIDTH
FF — SPECIAL DESIGNATOR
BLBVOMS et v
Reduced length (2) .....cccoovvrrrrerinnnee H
PREFACE ! : Micron Semiconductor, Inc., reserves the right o change products or specifications without notice.
REV. 4/94 Xi ©1994, Micron Semiconductor, Inc.
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DIE PRODUCT NUMBERING SYSTEM

AA BBCC DDDDDD EEEE F GG -HH
| 11 1 |11 L
MT4C4001JD22ADC2-7
Micron — | "L 70ns Access Time
DRAM Hot Speed Probe
CMOS Die Form (individual)
1 Meg x 4 D22A Die Data Base
AA - PRODUCT LINE IDENTIFIER ) EEEE - DIE DATA BASE REVISION
CompONeNnt ProQUCE «........ouvereerereeeeeeeeereeneeessessseesenenns MT F — EORM ; ‘ |
BB - PRODUCT FAMILY DiE FOMM ..o D
SRAM ..o .5 Wafer Form (6" Wafer) ...t w
DRAM ....ooorreermrcrmsresssesessseessssesssissesessssessssnssssassssiassssssenees 4 :
Synchronous SRAM .....ccocveivererrerneeenne. 58 GG - TESTING LEVELS
DPDRAM (VRAM) 42 Standard Probe (0°10 70°C) ......c.evevrvcenrererereercereereneneenees C1
"""""" Hot Speed Probe (0° t0 70°C) .......covvvererernrererneesnenssrnnennns G2
CC - PROCESS TECHNOLOGY Known Good Die (0° 0 70°C) ....ceveevereereernierrreereseeneee C3
CMOS ... e C
Volt MOS ... HH — ACCESS TIME
Low Voltage CMOS L (Applicable for C2 and C3 only)
DDDDDD - DEVICE NUMBER LS PP O PO PRPE R PRP S 5ns or 50ns

When noalpha character appears as part of this section, the

2B e e 6ns or 60ns

section is defined as: R O 7ns or 70ns
DRAM ..ottt Width, Density S8 e 8ns or 80ns
VRAM ..ot Width, Density 20 9ns or 90ns
SRAM ..o .. Total Bits, Width S10 e 10ns or 100ns
Synchronous SRAM ..o Depth, Width 12 e 12ns or 120ns
. L 1 TSR OSPOY 15ns or 150ns
When an alpha character occurs as part of this section, the 17 17ns
section is defined as: g T aons
Depth, Width 25 ... . 258
15""""1';'!”‘:-' bit dee, 16 bite wido = bits of total 23D e 35ns
= 1 megabit b ts wide = 16 its of tota
memory. il w megd A5 ettt 45ns
No Letter -50 (SRAM ONlY) ..cvvviiiiriniiecerer e 50ns
K...
M e
G...
PREFACE Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 494 ©1994, Micron Semiconductor, Inc.
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MT4LCAMAED.......coviviiiiiiinnnn, 4Megx4 EDO,LV .o 1-183
MTALCAMAEI S ..., 4Megx4 EDO,LV, S, 1-183
MTACB512 ... SI2K X8  FP oot 1-197
MTALC2MS8BL ..., 2Megx8  FP,2KR, LV . 1-209
MT4LC2MS8BLS .....cccovvirirrerirccncrenn 2Megx8  FP,2KR,LV,S ..o 1-209
MTALC2MS8EY ..o 2Megx8  EDO,2KR, LV .. 1-221
MT4LC2MS8E7 S .....cccovrivrerinenencnnes 2Megx8  EDO,2KR,LV,S ..o 1-221
FP FAST PAGE MODE SC STATIC COLUMN
LP Low Power, Extended Refresh WPB WRITE-PER-BIT
EDO . Extended Data-Out DW Dual WE
DC Dual CAS 2KR 2,048 Refresh
4KR 4,096 Refresh S SELF REFRESH
ASY Asymmetrical Addressing LV Low Voltage
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MTACL6256 ......covveiecesivernnceerenienes 256K X 16 FP, DW ....cccciniiiiiiiecneeceeceneeeieneaenens 1-223
MTACL6257 ..o 256K X 16  FP,DC .....ccoeeiiriiiriineeccreccrieeeeieciees 1-223
MTALCL6256 ......cccuveeeneirierceneeinenns 256K X 16 ettt ettt eens 1-239
MTALC16256 S ..o 256K x16 FP,DW, LP,S ...cccoveiniircirreinccnnes 1-239
MTALCL6257 ..o 256K X 16 ettt ettt e 1-239
MTALCL6257 S 256K x16 FP,DC,LP,S ..cccvreeineenrccnnne SO 1-239
MT4AC16270 ... 256K X 16  EDQ, DC ...cceoeiireiinieriecrenenisreieeieeens 1-257
MTALC16270 .....coveeiiereinereenneeneeenaene 256K X 160 ettt ettt seaene 1-273
MTA4CL6260 ......coevreeiereireniereeirecenne 256K'x 16  FP, ASY, DW ...cccocevivriinricenicieieienenene 1-289
MTALCIMI6CS ......cccvreerererencrecneen 1Megx16 FP,DC, LV ...t 1-303
MTALCIM16C3S ..o 1Megx16 FP,DC,S,LP ... 1-303
FP FAST PAGE MODE SC STATIC COLUMN
LP Low Power, Extended Refresh WPB WRITE-PER-BIT
EDO Extended Data-Out ' DW Dual WE
DC Dual CAS 2KR 2,048 Refresh
4KR 4,096 Refresh S SELF REFRESH
ASY Asymmetrical Addressing LV Low Voltage

SYNCHRONOUS DRAMs o ‘ PAGE
MT48LCAMARI ..o 4 Meg x 4 ettt s sne st st e eresnesreesaessessessassness | 2T
MT48LCAMARL S ..ooveeveneiierererenes AMeg X4 2-1
MT48LC2MSSI ..o 2MEZ X8 s 2-3
MT48LC2MBS1 S ....ovevreirerirrevenenns 2MEEZ X8 s 2-3
MT48LC2MBK3 S ......covvvievreerereeninene 2Meg X8 s 2-5
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MT8DH4S ...oocorveeeeeeeesesrsreesssirree AMEGXB  cooooceveeeeesssssseeeessssssmsssseessssmsssessssses e 3-21
MT3DI19 ..ceiiecreeseeereniereeeenenenns ITMeg X9 s 3-31
MT3DA9 ... AMeg X I i s 3-41
MTOIDH4I .....ooviriiiviicreierciiccneniens AMeg X9 s 3-51
MT8DI132 ...t 2Meg X 16 LP . 3-61
MTI16D(T)232 .. AMeg x 16 LP ., 3-87
MTB8DA32 ...t BMeEg X 16 i 3-99
MT16D832 ....coovvvvirriicririiincsrianans 16 Meg X 16 it s 3-137
MTI12D136 ....ovneceenerirererreciccaeaenens 2Meg X 18 LP it 3-149
MT24D236 .....coovvivivirnrrniiiciisrrenenens AMeg X 18 LP .t 3-161
MTI2DA436 .....covevevriiricirrivccnisnienes W BMeEg X I8 s 3-173
MT24D836 .....ccoeveiireeeerirecrerescrenenns 16 Meg X 18 it 3-197
MTE8D132 ..o I Meg X 32 LP et 3-61
MTSELDI32(S) ....coveerreecrivererccrerennns 1Megx32 S, LV il 3-73
MTL6D(T)232 oo D2MEG X 32 LP oovovrorreeesscssisisssesssnsnesss s ssssssoes 3-87
MT16LD232(S) ...ccovevnivimirenerrniciiinines 2Meg x32 S, LV i 3-73
MT8DA32 ...t AMeEZ X 32 s 3-99
MT8BLDA32(S) ....cvevvivemrnririeereeceniacaens AMegx32 S, LV i 3-111
MT32D432 ... AMeg X 32 LP . 3-125
MT16LDS832(S) ....covevnevemviminrninensiiiinnes 8Meg x32 S, LV .o 3-111
MT16D832 .....ovciiriicieriercniniciiaene 8Meg X 32 e 3-137
MTI12D136.....covvevricircriivriiennrnerencanns IMegx36 LP .ottt 3-149
MT24D236 .....coveiiiincivneeeiitenennenns 2Meg X 36 LP . 3-161
MTI2DA36 .....vovecieecreeesanrensiccnnns AMEE X 30 vt 3-173
MT36DA36 ......coeecireeeerrereescseneneens AMeg X 36 LP .t 3-185
MT24D836 ....cooveuevrrencrerenrereeniireienens BMEZ X 30 ottt s 3-197
MT10D140 .....coveiiiiiiiniiincnsiieniiiene IMeg X 40 LP .ottt 3-209
MT20D240 .....ccoovvviriiiirirncireirinnns 2Meg x40 LP ..t 3-221
MT10D440 ..o AMeg x40 LP . 3-233
MT20D840 .......ccoeveeiicircicrieeiereee s 8 MEg X 40 LP o 3-247
MT16D(T)164 ..o I1Meg x64 LP..iiiiiioniiiie s 3-261
MTI16LD(T)164(S) ...cvovvmeemercmcrerenenen 1Megx64 S, LV it 3-275
MT16D(T)464 ..o AMeg X 64 oo s 3-291
MTI16LD(T)64(S) ...cvveeminenrmirerenennann A4Megx 64 S, LV .ot 3-305
MT24D(TYA72 i AMEG X T2 eooeoseveeressmseessasssses s ssssss s ssissee 3-321
MT24LD(T)A72(S) cocevvvvveeeererreerereerenne AMEG X 72 S, LV ooooooeesesecismsssesesssssssesssssssssesss s 3-335
LP Low Power LV Low Voltage
S SELF REFRESH
NOTE: All modules include FAST PAGE MODE cycle.
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: PRODUCT SELECTION

DRAM PRODUCT SELECTION GUIDE

Memory Optional Part Access Typical Power Dissipation | Package and Number of Pins
Configuration |Access Cycle Number Time (ns) Standby Active PDIP | ZIP | SOJ | TSOP | Page
1Megx1 [P MT4C1024 60, 70, 80 3mwW 175mW 18 20 2026 - 1-1
1Meg x 1 FP, LP MT4C1024 L 60, 70, 80 0.8mW 175mwW 18 20 |20/26 - 1-1
1Meg x 1 SC MT4C1026 70, 80, 100 3mW 175mW 18 20 |20/26 - 1-13
4 Meg x 1 P MT4C1004J 60, 70, 80 3mW 225mW - 20 |20/26 |20/26 | 1-25
4 Meg x 1 FP, S MT4C1004J S 60, 70, 80 0.8mW 225mW - 20 |20/26 |20/26 | 1-25
4Megx1 |SC MT4C1006J 70, 80 3mwW 225mW - 20 |20026] - 1-39
16Meg x 1 |FP, 4KR MT4C16M1A1 60, 70 4mW 200mW - - |24/26 | - 1-51
256K x4 |FP MT4C4256 60, 70, 80 3mwW 175mW 20 20 |20/26 - 1-63
256K x4 |FP, LP MT4C4256 L 60, 70, 80 0.8mW 175mW_| 20 | 20 2026 | - 1-63
256K x4 |SC MT4C4258 70, 80,100 3mwW 175mW 20 20 |20/26 - 1-75
1Megx4 |FP MT4C4001J 60, 70, 80 3mW 225mwW - 20 |20/26 | 20/26 | 1-87
1Megx4 |FP,S MT4C4001J S 60, 70, 80 0.8mW 225mwW - 20 |20/26 |20/26 | 1-87
1Megx4 |FP,LV MT4LC4001J 60, 70, 80 1.2mW 100mW - - |20/26 |20/26 | 1-103
1iMegx4 |FP,LV,S MT4LC4001J S 60, 70, 80 250uW 100mW - - |20/26 |20/26 | 1-103
1Megx4 |SC MT4C4003J 70, 80 3mwW 225mwW - 20 2026 - 1-115
1Megx4 |EDO, LV MT4LC4007J 60, 70, 80 1.2mW 100mW - - |20/26 |20/26 | 1-127
1Megx4 |EDO,LV, S MT4LC4007J S 60, 70, 80 250uW 100mW - - |20/26 {20/26 | 1-127
4Meg x4 |FP,4KR MT4C4M4A1 60, 70 3mW 200mwW - - |24/28 - 1-141
4Megx4 |FP,2KR MT4C4M4B1 60, 70 3mwW 275mW - - |24/28 | - 1-141
4Meg x4 |FP, 4KR MT4C4M4A1 60, 70 3mwW 225mW - - |24/26 | 24/26 | 1-155
4Megx4 |FP, 2KR MT4C4M4B1 60, 70 3mwW 275mW - - |24/26 |24/26 | 1-155
4Meg x4  |FP, 2KR, S MT4C4M4B1 S 60, 70 imW 275mW - - |24/26 |24/26 ] 1-155
4Megx4 |FP, 4KR, LV MT4LC4M4A1 60, 70 1mwW 150mW - - |24/26 |24/26 | 1-169
4Megx4 |FP,2KR, LV MT4LC4AM4B1 60, 70 imwW 180mW - - |24/26 |24/26 | 1-169
4Megx4 |FP,2KR,LV,S |MT4LC4M4B1S | 60,70 0.4mW 180mW - - |24/26 |24/26 | 1-169
4Me